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University of Washington
Abstract
Blacks in the Coronary Artery Surgery Study
by Charles Maynard
Chairperson of the Supervisory Committee:

Professor Thomas Pullum

Department of Sociology
This thesis examines the experience of blacks in the
Coronary Artery Surgery Study (CASS) with respect to (1)
risk factors, symptoms. and coronary artery disease, (2)
clinical decision making for coronary artery bypass graft
surgery., and (3) therapeutic outcome as indicated by
mortality, morbidity, and quality of life. Data from the
CASS registry are used to examine these topics which are
reviewed in the introductory chapter. In this thesis,
race is defined as a social category which is related to
the epidemiology and treatment of coronary disease as
well as to ouvtcome. The findings of this study are as
follows. First, blacks in CASS had high levels of
modifiable risk factors, yet low levels of angiographic
coronary artery disease despite the presence of chest
pain. Second, blacks and in particular black laborers
were underserved with respect to coronary bypass surgery;
the black-white difference in surgeTy rates persisted

even when statistical controls for the predictors of



surgery were institituted. Third, blacks had higher
mortality, morbidity. and poorer quaiity of life than did
their white counterparts. However, diffevrences in
survival for black and white surgical patients were not

statistically significant.

Alternative explanations for these findings are
evaluated, although the absence of relevant data makes
this a speculative venture. The findings of this study
raise several important questions. First who were these
blacks in CASS: and how were they selected for
angiography? Second, to what groups of blacks beyond
those in CASS are these findings applicable? Third, what
is the nature of coronary artery disease in blacks, and
fourth, what is the place of hypertension? Fitth, could
blacks, who were surgical candidates yet did not have
bypass surgery, have lived longer and better lives if
they had had the operation? Finally, the many questions
left unanswered by this study point to the need for the
collection of socioeconomic data in future clinical
trials and data Tvegistirvies. Alsa, multidimensional
concepts of socioeconomic status and the input of social

scientists are required.
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Chapter 1
Sociological and Epidemiological Perspectives

Heart disease is the leading cause of death in the
United GStates today; despite a recent secular decline in
mortality due to heart disease, it still accounts for
approximately one—third of all deaths in the United
States (1). In addition, heart disease is extremely
costly to individuals and the greater society. One group
of experts estimates that heart disease cost the mnation
$60 billion in the year 1977, and will cost $366 billion
by the year 2000 (2). The social and economic burden of
heart disease is reflected in measures of medical care
utilization and functional impairment. Heart disease,
included under the title of diseases of the circulatory
system and compared with 15 other diseases, ranked either
first or second with Trespect to person years of life
lost, total economic costs, hospital days. physician
office visits, and disability or limitations in major

activity during the year (3).

Coronary Artery Disease:Diagnosis and Treatment—
This dissertation is concerned with one type of heart
disease, namely coronary artery disease which Ttesults

from the buildup of atherosclerotic plaque in the



arteries which supply blood to the heart. These
atherosclerotic lesions restrict or in some cases totally
obstruct the flow of blood to the heart muscle. The
manifestations of this disease process include myocardial
infarction, angina pectoris, unstable angina pectoris,
and in some cases sudden death. Myocardial infarction or
heart attack refers to the the death of heart muscle
which results from the lack of oxygen rich blood, whereas
angina pectoris orv chest pain is a consequence of reduced
levels of oxygen which Teach the myocardium or heart
muscle. Typically., angina pectoris is related to levels
of exertion and is relieved by rest. On the other hand,
unstable angina pectoris has no such distinct pattern,
and with respect to severity is thought to be somewhere
between stable angina and myocardial infarction.
Finally, some individuals exhibit no manifestations of
coronary artery disease despite the presence of lesions
in the coronary arteries. In some instances, the first
symptom of coronary disease for these asymptomatic

individuals is sudden death.

In most cases, the clues to diagnosis of coronary
disease are provided by the primary manifestations of the
disease, angina pectoris or myocardial infarction. The
diagnosis of suspected coronary disease is confirmed by a

series of procedures including physical examination,



exercise stress testing. echocardiography, myocardial
imaging, and coronary angiography which involves coronary
arteriography and left ventriculography. Although
noninvasive procedures such as exercise stress testing
and myocardial imaging play an important role in the
evaluation of patients with coronary disease. there is
l1ittle doubt that cardiac catheterization is the “"gold
standard (4)." Cardiac catheterization is an invasive
procedure which consists of the infusion of a radiopaque
dye through a coronary catheter into the coronary
arteries and the left ventricle. Coronary arteriagraphy
is employed to study the presence of lesions in the
coronary arteries, and left ventriculography is utilized
to evaluate the motion of the left ventricle, the magor
pumping chamber of the heart. The procedure requires the

presence of a physician trained in the techniques of

cardiac catheterization, as well as that of several
technicians. The procedure is performed in a special
laboratory:. and because of special technology and

personnel requirements, its total cost is censiderable.
Cardiac catheterization yields essential data which are
the bases for critical diagnostic and treatment

decisions.



There are essentially two major strategies for the
treatment of coronary artery disease. Medical therapy,
which has existed for some time, includes the use of
drugs to control <chest pain Three general classes of
drugs., nitrates, beta blockers, and calcium channel
blockers, are commonly employed. The drugs have
different actions, but the goal of therapy is to keep the
patient angina free or to reduce the frequency of angina
attacks (5) In addition. these therapies may reduce the
incidence of myocardial infarction and death (S5).
Another aspect of medical therapy has to do with the
modi1fication of risk factors which are thought to be
associated with coronary disease. The cessation of
cigarette smoking, control of hypertension, reduction of
serum cholesterol levels, appropriate levels of physical
e1eTrC15€, and elimination of undue stress are important
goals of medical therapy. In addition a more rTecent
therapy. balloon angioplasty or percutaneous transluminal
coronary angioplasty, has been used to Teduce blockages
in the <coronary arteries. Also, thrombolytic or clot
dissolving agents such as streptokinase have been used in
treating patients with acute myocardial infarction.
Balloon angicplacty and thrombolysis are important

therapies of the 1980s



The second strategy for the treatment of coronary
disease is coronary artery bypass graft surgery. Unlike
medical therapy. bypass surgery has been a standard
treatment for coronary disease only since the early 1970s
(6). Many years were needed to develop the life support
systems and surgical techniques for bypass surgery to
becoﬁe reality. The purpose of bypass surgery 1is to
bypass occluded arteries by means of a saphenous vein
graft, internal mammary artery. or other suitable
conduit. The surgery does not change the disease process
occurring within the coronary arteries. Rather it
provides new, unobstructed channels through which blood
can flow by grafting a suitable saphenous vein from the
aorta to unobstructed portions of the coronary arteries
distal to the lesions. In short, bypass surgery is a
palliative procedure since it attempts to relieve chest

pain by detouring obstructions in the coronary arteries.

Medical and surgical therapies are not mutually
exclusive in that prospective surgical candidates are
maintained on medical therapy until the time of surgery.
In fact, some patients continue to Teceive medical
therapy after surgery, although a major goal of the
procedure is to eliminate chest pain and the need for
drugs required to control such pain. An important goal

of surgical therapy as with medical therapy is the



reduction of modifiable risk factors. Therefore, surgery
is not so much an alternative as it is an adjunct to

medical therapy.

Nevertheless, it is important to realize that both
physicians and patients are confronted with a choice of
surgical therapy. Claims which make surgery appear to be
an attractive therapy have been made. These claims are
that surgery alleviates chest pain, makes one feel
better, reduces the chance of heart attack, and even
prolongs life. During the 1970s, these claims were made,
despite the fact that scientific evidence, for the most
part, did not exist to support them (7). Evidence from
major clinical trials of the late 1970s and early 80s
indicates that these claims may be true but only so for
certain patient subgroups. However, the fact that at
least 388,000 coronary bypass operations were done during
the +four and one-half years between September 1974 and
May 1979 (8) indicates that many felt there was strong
evidence in favor of surgical therapy. In 1981, before
results from the Coronary Artery Surgery Study (?,10) and
European Study ©Group (11) were released, approximately
159, 000 coronary bypass surgeries were performed in the
United States. Assuming that in 1981 the total cost of
each surgery was $15, 000, bypass surgery in the United

States had become a two billion dollar a year business.



Clearly, coronary artery bypass surgery has become an

important therapy from a number of perspectives (12).

Blacks and Coronary Artery Disease—In the United
States today, coronary artery disease. primarily a
condition of middle and old age, affects both sexes and
all racial groups. It is the impact of coronary disease
on black Americans that is of major interest in this
thesis. Specifically, how is being black associated with
the epidemiology and treatment of coronary disease as
well as with mortality and quality of life? A velated
issue is whether blacks have a different experience with
respect to these matters than do members of the dominant
white society. The diagnosis and treatment of chronic
diseases such as coronary disease involve numerous types
of patients and professional groups as well as
organizations that deliver complex health care technology
(13). The effectiveness of treatment is often measured
by mortality and quality of 1life, yet the ovtcome of
treatment is determined by factors in addition to
treatment per se. These attributes, which include
education, income, access to a rTegular source of health
care, certain health behaviors, and the existence of
other diseases, are often associated with racial group
membership. A key contention of this thesis is that race

is an important determinant of treatment outcome as well



as a critical factor in the diagnosis and the choice of

therapies used in treating coronary artery disease.

In this study. certain key assumptions are made
about the concept of race. First, Tace as a biological
concept is deemphasized; instead rtace is viewed as a
social category. Second, it is important that the health
status of blacks be wunderstood within the centext of
these assumptions. Cooper (14) has outlined various
reasons for rejecting race as a biological entity. He
states that the assumption that race designates important
genetic factors in a population is in most cases false.
Of course genetic conditions such as sickle cell anemia
are exceptions, but as Coaper indicates, variation in a
single gene does not mean that groups that vary in that
gene will vary 1in important ways for other health
conditions. In short, a single trait such as skin color

is simply not sufficient to explain human diversity.

Instead, the concept of race is better portrayed as
social group membership. the result of social, economic,
and cultural forces operating in history. Blacks in the
United States are diverse in a social and economic sense;
but they are also unified by institutional Tacism.
Blackwell (15 defines the black community as a

"diversified set of interrelated structures and



aggregates of people who are held together by forces of
white oppression and racism. " It is important to
recognize as does Jackson (16) that blacks in the United
States form a culturally distinct group separate from the
dominant white societuy. Although there has been progress
in the categorical treatment of blacks. there still
exists in the 1980s considerable inequality between
blacks and whites. This inequality exists on many levels

including health and health care.

It is important that the health problems of blacks
be examined within the perspective of the social concept
of race. A major implication of this assumption is that
racial differences in common diseases are social in
origin. A possible exception to this proposition is
hypertension to which some believe blacks are genetically
predisposed (14). However, Cooper states that an
environmental hypothesis to explain racial variation in
hypertension is tenable. In the Hypertension Detection
and Follow—up Program, blood pressure differences between
black and white females disappeared with control for
education and obesity (17). The same finding did not
hold for males, although the white-black gap was reduced
by controlling for education (18). In examining racial
variation in coronary artery disease, it is important to

take into account attributes such as occupation, income,
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education, health behaviors such as cigarette smoking and
diet, and the existence of other health problems such as
hypertension. In examining treatment selection and
outcome, as well as epidemiology, social factors,

including race, are of raramount importance.

Decision Model of Coronary Artery Disease—A decision
model of coronary artery disease is presented in figure
1. The model represents a time frame in which key
decisions, both conscious and unconscious, are made by
patients and physicians. The process takes place over a
period of many years since there is a long period of time
between exposure to factors thought to be related to
coronary artery disease and the development of disease as
indicated by symptoms. Key decision points in the model
are (1) exposure to risk factors thought to be related to
coronary artery disease, which in part consists of
conscious or vunconscious decisions to engage in heaith
behaviors related to the disease, (2) the decision to
ceek medical care for diagnosis of symptoms suggestive of
coronary artery disease, (3) the decision to undergo
coronary artery bypass surgery for the treatment of
coronary artery disease, (4) the decision to change
health behaviors such as cigarette smoking and
hypertension which are related to treatment outcome as

indicated by mortality, myocardial infarction, and
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quality of life.

The +time intervals between decision points are
variable and are certainly not equal as implied by the
figure. For example, the interval between T1 and T2
most likely a period of years. is much longer than the
interval between diagnosis and treatment, a matter of
days to months. This should be evident given that
exposure to risk factors such as cigarette smoking and
foods high in cholesterol occurs at a young age, and that
coronary disease is a condition of middle and old age.
o+ course, genetic disposition to disease such as
hypercholersterolemia can alter the age pattern of the
disease such that it occurs in the late teens and eatrly
twenties. Moreover, the length of time between the same
decision points varies with the patient. For example,
the time between bypass surgery and outcome as measured
by mortality is likely to be shorter for a patient with
poor left ventricular function than for a patient with
moderate or good function. Finally, it is apparent that
measurement of the time between intervals can be precise
for some intervals, but very imprecise for others. For
example, the period of time between T1 and T2 can be
estimated at best given the difficulty of determining
when exposure began and when symptoms started. By

contrast, the time between T4 and TO can be determined
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precisely, given appropriate medical records.

Risk Factors and Coronary Artery Disease-Time T1
represents the beginning of exposure to risk factors
related to coronary artery disease,. Most of these
factors consist of health behaviors which are the Tesult
of conscious or unconscious decisions. The major Ttisk
factors for coronary artery disease as established by the
Framingham Study are age, sex cigarette smoking.
hypertension, and elevated serum cholesterol (19). Other
factors which have been implicated for coronary disease
include physical inactivity, personality characterized by
hard driving compulsive behavior and hostility.,
overweight, and alcohol consumption levels other than
moderate (20). Presence of the three modifiable, major
risk factors is related to certain health practices; diet
is of particular importance in hypertension and elevated
serum cholesterol in that proper diet can be used to
control both conditions. In its early stages
hypertension is a symptomless disease which can be
detected by periodic blood pressure screening. Once
jdentified the condition can be controlled by appropriate
diet and/or medication. However, since the disease
produces no symptoms, individuals must have their blood
pressure checked, and if the disease is detected, they

must be motivated to follow instructions concerning diet
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and medication for control of the condition. Similarly,
elevated cholesterol levels can be reduced by eliminating
certain foods and by drugs. Cigarette smoking is an
addictive behavior which must be eliminated or reduced if

risk reduction is to occur.

On the the other hand, there exist immutable factors
associated with coronary disease. Most notably., the
jincidence of coronary disease increases with age, is more
likely to occur among males,; and is more likely to occur
in individuals whose blood relatives had the disease
before the age of 595. Evidence on the role of race in
coronary artery disease is sketchy and conflicting.
Unfortunately, there exist few studies which have
examined the role of race in the incidence of coraonary
disease. Gillum Tteports that there have been seven
population based studies that have reported incidence or
hospitalization rates for blacks (20). Most notable of
these is the Evans County Study, the a community-based,
cohort study of blacks in the United States. Data from
Evans County indicated +that black males had lower
incidence rates of coronary disease than did white males,
although rates were similar in women (21,22). The Health
Insurance Plan of New York, which studied an insured
population in the early 1960s, found that black males had

a lower incidence of myocardial infarction than did white
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males (23). A study of disease prevalence in Evans
County reported that age ad justed rates of coronary
disease defined as any one of angina pectoris, history of
myocardial infarction or electrocardiographic findings
suggestive of infarction were three times higher in
whites than in blacks (24). In summary., the number of
studies which have examined the association of race and
coronary disease are few, and those which have been done
had small numbers of blacks. Consequently, conclusions
regarding race and coronary disease incidence are

difficult to make.

Aside from the question of race and coronary disease
incidence, it is wuseful to consider the relationship
between race and the major rtisk factors. It is important
to recognize that the major Tisk factors were established
in white populations and may not be rtelevant for black
populations. Gillum and Grant (25) have carefully
reviewed the literature which is concerned with coronary
disease risk factors for blacks. The Evans County study
{(26) and the Charleston study (27) are prospective
incidence studies of coronary disease Tisk factors in
blacks. In the Evans County study, elevated blood
pressure and elevated serum cholesterol were found to be
risk factors for black men, but not for black women.

Cigarette smoking was also discovered to be a risk factor
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for black males as was being overweight, but results for

black women were not reported. Information for other
risk factors such as diabetes mellitus, type A or
coronary prone behavior, and socioeconomic status were

not reported in the Evans County study. Since all black
men in Evans County. Georgia. were classified as farmers,
sharecroppers, or laborers in 1960-19462, it was not
possible to assess physical activity as a risk factor.
In the Charleston study, an inverse relationhip between
socioceconomic status and coronary disease was noted for

black men, although the numbers were small.

The Second National Health and Nutrition Examination
Survey examined the prevalence of major Tisk factors in
black and white populations (28). Both black males and
females had higher prevalence of elevated blood pressure
than did their white counterparts: whereas a higher
percentage of black males were current smokers. However,
both white females and males were heavier smokers than
black females and males. Differences in total serum
cholesterol were not apparent. €illum and Grant (29)
conclude that several of the established coronary disease
risk factors are more prevalent in black populations;
they include hypertension, diabetes mellitus,
electrocardiographic abnormalities. overweight in women,

and low socioeconomic status. Dther factors which show
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no racial difference in prevalence are elevated total
serum cholesterol. cigarette smoking, and overweight in

men.

The Decision to Seek Medical Care—Many yearTs after
exposure to risk factors and disease development,
symptoms of coronary disease become evident to the
individual. The major symptom of coronary artery disease
is chest pain on exertion. As mentioned earlier, other
symptoms such as myocardial infarction and atypical chest
pain occur, and in some cases, individuals are
asymptomatic. However, chest pain that is related to
exertion and is relieved by rest is the classic symptom
of coronary disease. This is the symptom which most
often alerts individuals %o seek medical diagnosis and

treatment.

Much has been uwritten on the subject of how
individuals decide to seek medical attention for a
perceived illness. Becker and Maiman (29) have reviewed
the extensive literature on models of health related

behavior, including preventive:, illness, and sick Tole

behaviors, and McKinlay (30) bas identified economic,
sociodemographic, geographic, social psychological,
sociocultural, and organizational approaches to the

question of utilization of health services. Of major
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interest is how it is that individuals with a perceived
illness such as coronary disease decide to seek medical
attention. Different perspectives on this health related

behavior will be examined.

An important sociological perspective on
individuals’ decisions concerning the wutilization of
health services has been presented by Edward Suchman
(31, 32, 33). Suchman was concerned with social patterns
of illness behavior that accompany the search, discovery.
and expedition of medical care. In addition he discussed
the relationship of social structure and medical
orientation to individual variations in Tresponse to
illness and medical care. Suchman proposed a sequence of
medical events which included five stages: (1) symptom
experience, (2) assumption of the sick role, (3) medical
care contact, (4) dependent patient role, and (3)
recovery or rehahilitation. Furthermore, Suchman
asserted that health behavior during these five stages
reflected an individual’s social group affiliation and

hhealth or medical orientation.

Social group membership was characterized on the
levels of community, family. and friendship, and was
further described by the degree of social organization on

each level, which is defined as the level of ingroup
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attraction and exgroup exclusion. The combination of
these twao concepts rTesulted in three dimensions of social
group membership; ethnic exclusivity on the community
level, friendship solidarity on the social level, and
orientation to family tradition and authority on the
family level. These three dimensions were then combined
to form an index of cosmopoiitan parochial social
structure such that parochialism represented high ethnic
exclusivity, high friendship solidarity, and high family

orientation.

Suchman then identified a continuum of health
orientation rtanging from scientific to popular such that
the scientific end represented an ob jective,
professional, impersonal approach, whereas the popular
end was defined as subjective, lay, and personal. The
orientation was based on “knowldege about disease, "
"skepticism of medical care," and "dependency in
illness," with the popular orientation defined as minimal
knowledge about disease, high skepticism of medical care,
and high dependency in illness. Suchman hypothesized
that health orientation and social group membership
affected behavior through the five stages of the illness
process. For example, an individual with paraochial group
membership and popular health orientation would most

likely exhibit delay and underestimate the seriousness of
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symptoms in the first stage. Most likely, the same
jndividuval would delay in seeking medical care and would
be skeptical of diagnosis during the medical care contact

phase.

Becker and Maiman (29) rveport that Suchman’s

hypotheses have been tested with wvarying degrees of

success, and that the relationship between health
orientation and social structure is not always
consistent. The auvthors conclude that attention needs to

be given to subcultural beliefs and practices of the
group independent of group structure. An important
example is the Mormon group which exhibits a high family

orientation, but a high scientific orientation to health.

In contrast to Suchman’s perspective, which places
heavy emphasis on contextual variables, the Health Belief
Model emphasizes individual or personality variables 1in
explaining health behavior. As conceived by Rosenstock
(34), the Health Belief Model posits that generally
individuals will not seek preventive carTe oOT health
screening unless three conditions are satisfied. First,
the individual has to bes ready to take action regarding
the perceived condition. In order to do so, one has to
possess minimal levels of relevant health knowledge and

motivation. These levels are determined by the
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individual’s perceived susceptibilility to the condition
and his or her evalvation of the seriousness of the
condition. Second., for the given individual, the
benefits of taking action in terms of reducing
susceptibility and/or threat have to exceed the perceived
financial, physical, and other costs associated with
taking action. Finally, a "cue to action" coming from
internal (eg. symptoms) or external (media campaign ot
social interaction) sources is required to trigaer the

appropriate behavior.

Kasl and Cobb (35) have presented a modification of
the Health Belief Model to take into account the presence
of symptoms. As with the basic model, it was
hypothesized that the readiness to take action is
dependent upon perceptions of susceptibility and threat
as well as evaluations of the costs and benefits of
taking the proposed action. However, the pain and
discomfort assaciated with symp toms are seen as
influencing one’s perception of threat as well as the
actual behavior itself. Other variables such as social
characteristics, pain tolerance, and coping mechanisms
are seen as having indirect effects on health behavior.
Becker and Maiman (29) report there Iis considerable
support for the Health Belief Model’s ability to explain

health behaviors such as undertaking preventive care;
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seeking diagnoses, and following treatment. As such the
model emphasizes +the role of the individual in
determining health behaviors, whereas in Suchman’s

sociocultural model the group is paramount.

A framework which combines elements of the Suchman
and Health Belief models is Andersen’s behavioral model
of health services utilization (36). Andersen
hypothesized that a family‘’s use of health services is
dependent upon (1) the predisposition of the family to
use services, (2) its ability to procure those services,

and (3) the need for such services.

Predisposing variables include demographic variables
such as age, sex, and marital status; social structure
variables such as education, occupation, and race ot
ethnicity; and health belief variables such as knowledge
of health and attitudes about physicians. These
constructs are ceen as determinants of variation in
jnclination toward use and not as direct determinants of
health care utilization. The secaond component refers to
resources which enable the family to obtain health
services. Enabling conditions include family resources
{eg. income, wealth, health insurance, or other third
party coverage including Medicaid and Medicare, and a

regular source of care) as well as community TesourTces



23

(eg. availability of health services and personnel).
Finally when appropriate predisposing and enabling
conditions are present, Andersen asserts that variation
in the perception of illness and the manner of Ttesponse
to illness will determine the use of health services.
Perceived need is both subjective as indicated by sick
cays., symptoms, and self reparts of general health and
clinical as measured by the likelihood that symptoms are
indicative of a given illness. The manner of response to
illness is defined by whether the individual consulted a

physician for evaluation of symptoms.

Thus for Andersen, the amount of health services
used by a family is dependent upon its predisposing and
enabling characteristics as well as its perceived need
for those services. Review of the relative contributions
of these components showed family size to be the only
predisposing variable which was significant in explaining
variation in health services utilization. While family
size explained 15% of the variation, enabling conditions
such as health insurance and a rtegular source of care
explained only &% of the variation. The most important
set of variables was perceived need which accounted for
20% of the wvariation in health services vtilization.
This systems approach to health services wutilization is

important from a number of perspectives. First, it
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provides an overall picture of the health care delivery
process, and how it works for different groups of
individuals. Second, from a policy perspective it
identifies variables that can be manipulated to provide
access to health care for those who need it. In a recent
publication the question of access has been discussed by
Andersen and colleagues (37) who analyze data from the

1982 National Survey of Access to Medical Care.

This review of models of health behavior svggests
the question of whether blacks and whites differ with
respect to health behaviors. For example, do blacks and
whites differ in the way they define symptoms, and do
they differ in the ways in which they seek care. Jackson
(16) has extensively reviewed the health characteristics

of urban black Americans and concludes that not much is

known about houw blacks define symptoms. Jackson
hypothesizes that racial differences in symp toms
definition may be best explained by social class. For

example, more educated blacks and whites are more likely
to take a scientific orientation to symptoms, whereas
less educated individuals are more likely to assume a
popular orientation. Jackson has presented evidence that
blacks are more likely to delay in seeking diagnosis and
treatment for cancer and heart disease. She states that

it is simplistic to conclude that racial discrimination
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alone is responsible for this delay; instead, the effect
of subcultural factors unrelated to racial discrimination
must be considered. These factors possibly include
elements of social group membership and health
orientation as defined by Suchman. Consequently, blacks
and whites may di#fer with respect to health behaviors,
but it is important to consider the effects of other
predisposing and enabling conditions in considering these

differences.

Clinical Decision Making—Once the individual has
sought medical attention for symptoms, key diagnosis and
treatment decisions must be made by physicians, nurses,
and other medical personnel as well as patients.
Although there is a considerable body of 1literature
concerned with identifying optimal therapy for coronary
disease (38,39, 40), there exists scant information on the
question of houw real life medical decisions are made.
Clinical decision making is difficult to analyze for a
variety of reasons. First, it is usually quick; second,
it incorporates a considerable amount of data; third, its
style differs according to phgsiciaﬁs and clinical
problems; and finally, it ie mostly unconscious (41).
Moreover, there are many factors which are likely to
influence the decision making process. These factors

include patient characteristics (medical, social,
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economic, and psychological), physician attributes. (eg.
experience, specialization). characteristics of the
organizations in which health care takes place (eg. type
of hospital, bed size, number of surgeons), and community
characteristics (ea. geographic location. urban or

rural).

Elstein and colleagues (42) in an important article
have described approaches to identifying the determinants
of clinical Jjudgements in situations where competent
physicians differ in their diagnostic and treatment
recommendations. The authors identify three theoretical
frameworks and three methods of data collection for
studying clinical decision making, and discuss their
advantages and disadvantages. The information processing
approach is combined with ethnography and involves direct
observation of physicians and patients as well as revieuw
of medical records. Bosk (43) has used this approach in
analyzing how surgeons manage their mistakes, and Katz
(44) has employed a similar strategy in identifying non
medical factors in decision making by surgeons. Second,
social judgement, theoty, which is rooted in cognitive
psychology. examines the reasoning process employed by
physicians in decision making. This approach often
employs the method of simulated or structured cases as a

means of data collection. Finally, decision analysis is
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a third approach to studying clinical decision making.
This approach utilizes Bayesian probability theory and
vtility analysis to identify optimal therapies for a
variety of medical problems. Decision analysis is
concerned with how decisions should be made and not how

they are made.

Eisenberg (41), a physician, has examined
sociological influences on decision making by clinicians.
He indicates there |is considerable evidence that
sociological factors play an important role in clinical
decision making, but he also asserts that few studies are
of sufficient methodolgical quality to stand on their
own. He criticizes these studies for failing to control
for case mix or severity of disease, for failing to
identify confounding variables, and for using simulated
rather than actual clinical cases. Furthermore, there is
a need to vunderstand how physicians actually behave,
rather than describing how they should behave. Eisenberg
(41) reviews a variety of studies which examine patient
characteristics including social class, income, and
ethnic background as well as physician and professional
characteristics, and the doctor patient relationship. He
concludes that more methodologically sound studies are
requited if «clinical decision making is to be better

understood.
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There have been few studies which examine clinical
decision making for coronary artery bypass surgery.
Aside from decision analytic approaches (38,39), very
1ittle has be done in this area. Alderman and colleagues
(45) from the Coronary Artery Surgery Study {CASS)
exmained the <clinical and angiographic determinants of
the decision for bypass surgery. An important finding of
this study was that the institution where diagnosis and
treatment took place was an important determinant of
surgical rates. Maynard and colleagues (46) further
examined the role of institution and concluded that
governmental and hospital policies influence surgeTy
rates. The authors also indicated that more institutions
and more institutional data were required to better
understand the influence of institutional characteristics

on clinical decision making.

As with risk factors and health behaviors, it is
reasonable to ask if there are racial differentials with
respect to clinical decision making for various medical
conditions. Eisenberg (41) rveviewed several studies
which examined racial factors in the «clinical decision
making process. The findings from these studies revealed
that whites were more likely ¢to be referred to
specialists, and that despite similar insurance coverage.,

whites were more likely to be assigned private rooms than
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were blacks. The clerks responsible Yor rToom assignments
in this study were predominantly black. The Institute of
Medicine study of racial factors in health care reported
blacks’ disproportionate use of clinics and emergency
rooms and the expenditure of greater amounts of travel
time to obtain care (47). The study also reported that
after controlling for income and insurance coverage, two
important determinants of the ability to obtain health
care, race was still an important factor in explaining

differences in the vtilization of health services.

The Institute of Medicine study attempted to find
answers to three questions concerning blacks and health
care. First, do rtacial and ethnic factors affect
people’s ability to obtain needed care? Second, what is
the extent of racial separation in health care? Third,
do TtTace and ethnicity affect the quality of medical
received? The study concluded that there is considerable
evidence that racial and ethnic factors continue to
influence the patterns of health care in ways that are
not in the interests of the groups affected. Second,
racial and ethnic factors in health care vutilization
deserve much more serious and systematic attention than
they have received to date from government statistical
and funding agencies. The report also stated that the

question of racial separation in health care and
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associated questions regarding quality of care also
require much more serious attention. Finally., the
President’s Commission for the Study of Ethical Problems
in Medicine and Biomedical and Behavioral Research has
also stated that efforts must be made to insure equal

sccess to health care for all Americans (48).

With rtespect to coronary bypass surgery rates,
little is known about racial differentials. Data from
the University of Alabama in Birmingham indicated that
blacks were less likely to receive bypass surgery even
after controlling for relevant clinical and angiographic
variables (49). Reasons for the differential were
difficult to pinpoint due to unavailability of
information on income, education, occupation, and
insurance coverage. Information from the National Center
for Health Statistics also indicated low proportions of
blacks undergoing coronary bypass surgerty (8). Finally,
Young (50), using a 1977 national patient sample, found
the chance of surgery for nonwhites was one percent point
less than for  whites. However, he did report that
self-pay and privately insured patients had a five
percent greater chance of surgery than did publicly aided
(Medicare or Medicaid) patients. As expected: the
clinical condition of the patient as well as age and sex

were important predictors of the chance of surgery as was



31

geographical region. These few studies demonstrate that
race may be an important factor in affecting the chances

of coronary bypass surgery for those who need it.

Mortality, Morbidity, and Guality of Life—-At this
point, it is relevant to discuss the results of decisions
regarding Ttisk factor exposure and diagnosis and
treatment. The results of these decisions can be
described in terms of mortality, morbidity., and quality
of 1life. Not only do diagnostic and treatment decisions
affect outcome, but decisions to change cigarette smoking
and dietary habits are also presumed to influence
outcome. Unfortunately, in some instances the
achievement of a favorable outcome is beyond the control
of patients and physicians; examples of such instances
include sudden death and severe myocardial infarction as
the first manifestations of coronary disease. In these
sitvations initial myocardial damage can be so
devastating that nothing can be done to insure an outcome
other than death within a short time of the event. In
this part of the discussion, the literature examining the
relationships between outcome and risk factor exposure

and outcome and therapy will be considered.
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The contributions of changes in life style, improved
standard of 1living, public health measures. and therapy
to mortality decline have been considered in different
historical settings. The question surfaced in accounting
for the decline in mortality which led to the modern rise
of population. McKeown (51) concluded that public health
measures and an improved standard of 1living and not
medical care were the most likely reasons for the decline
in mortality which occurred in 18th and 19th century

Europe.

Most recently the question has arisen with respect
to the dramatic decline in mortality due to ischemic
heart disease (52). A number of individuals have
assessed the contributions of risk factor reduction and
therapy to the decline of heart disease mortality in the
United States population. Stern (53) concluded that only
one half the decline in men and one third the decline in
women could be accounted for by rveduction in mean serum
cholesterol levels, decline in the per capita consumption
of cigarettes, and an increase in the detection and
treatment of hypertension. Stallones (54) concluded that
secular trends in Tisk factor prevalence were not always
consistent with trends in coronary heart disease
mortality. Innovations in medical therapy such as the

coronary care unit, emergency medical services, and
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coronary artery bypass surgery probably have had a minor
impact on the decline in mortality due to heart disease,
although more studies are needed %o determine the impact
of improved medical care on the nationwide decline in
mortality from coronary heart disease (55). Reduced
cigarette smoking, increased control of high blood
pressure; and reduced serum cholesterol levels brought
about by dietary changes are the most likely reasans for
the decline in heart disease mortality, although it is

difficult to assess their relative contributions (955).

Moving from the general population to subsets of
indviduals who are at risk or who have coronary disease,
investigators have vused the clinical trial to assess the
importance of certain interventions on mortality. The
Multiple Risk Factor Intervention Trial (MRFIT) was
conducted in part to determine if a special program aimed
at changing risk factors would reduce mortality. The
group concluded that mortality rates in the special care
and usval care groups were the same, although both groups
had sustained reductions in mortality (56). A number of
studies from the randomized trial part of the Coronary
Artery Surgery Study have considered the rtole of coronary
bypass surgery in enhancing survival. Although in the
total group of 780 patients survival was not improved,

elective bypass surgery did prolong survival in those
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with three vessel disease and impaired left ventricular
function (9,57). Bypass surgery has been shown to
prolong life in selected patient subsets, although these
subsets comprise a small percentage of those with

coronary disease.

While most rtesearch efforts have focused on
mortality. some investigators have examined coronary
disease morbidity, in particular myocardial infarction.
Pell and Fayerweather (55) reported a decline in the
incidence of myocardial infarction in male employees of
the Du Pont Company as well as a decline in their
mortality due to infarction. The authors state that
their results are consistent with other studies of
morbidity trends in coronary heart disease. They suggest
that improved control of hypertension may have been a
factor in the declining incidence of myocardial
infarction in these individuals. However, the authors
also indicate that the results of studies of survival
" after myocardial infarction are mixed, and that more
studies which examine the effect of medical care on
survival are needed. In particular, assessment of
coronary care units and emergency medical services in
preventing deaths from myocardial infarction is required.
Data from the CASS randomized trial indicated that bypass

surgery did not prevent infarction in patients who had
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mild angina or were asymptomatic after infarction (58).

Finally, quality of life has also been an endpoint
in evaluating therapeutic outcome. Since one of the
results of risk factor reduction is better health, the
relationship between risk reduction and quality of life
has been assumed and not explicitly investigated.
However. the relationship between dramatic interventions
such as bypass surgery and quality of life has been given
some attention, particularly since bypass suTgeTy has
improved survival in only certain groups of patients with
coronary disease. Quality of life has been defined as
"ap individual’s ability to perform a variety of social
Toles and to derive satisfaction from them (59). "
Dimensions of life quality include (1) performance of
social Toles, (2) the physiologic state of the
individual, (3) the emotional state of the individual,

and (4) general satisfaction (60).

Data from the CASS randomized trial indicated that
bypass surgery improved the quality of life as manifested
by relief of chest pain, improvement in both subjective
and objective measurements of functional status, and less
reliance on drug therapy. However, the effect of bypass
surgery on employment or recreational status was not

significant (10). Numerous studies have Tteported the
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disappointing result that bypass surgery was not an
important predictor of work status in the uyears following
diagnosis of coronary disease (61). Dther factors,
including social and economic ones and work status prior
to diagnosis of coronary disease. have been identifed as
important predictors of employment status in the years

following diagnosis.

At this point in the discussion, it is reasonable to
ask how these findings relate to blacks. First, the
decline in mortality from coronary disease has benefited
all Americans including blacks, although it is still the
leading cause of death for blacks (52,20). Second, data
from the National Health and Nutrition Examination
Surveys indicate magor changes in risk factors for black
Americans (28). Reductions in cigarette smoking and
elevated blood pressure appear to explain part of the
decline in mortality for blacks (28). Moreover, data
from MRFIT indicate that blacks of varying educational
and socioceconomic backgropnds are just as likely as their
white counterparts to make changes with respect to

smoking and dietary habits and to adhere to hypertension

control programs (62). Finally, how surgical therapy has
influenced mortality and quality of 1life in black
patients is not well known. Oberman and Cutter (49)

reported that blacks and whites at the University of
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Alabama in Birmingham had similar survival except that
older black surgical patients had poorer survival than
did their white counterparts. One would expect pain
relief to improve life quality for blacks as it has for
whites. Comparison of the impact of surgery on quality
of life for blacks and whites is confounded by the fact
that whites are generally better off socially and

economically than blacks.

Study Questions and Organization-The decision model
and attending literature raise many questions concerning
blacks and coronary artery disease. As the review of
research has indicated, the answers to many of these
question Temain unknown. The major goals of this thesis
are first, to identify questions concerning specific
aspects of the decision model of covonary disease.,

second, to provide answers to these questions, and third,

where +this is not possible, to suggest ways this
information can be obtained. In specifying questions for
study, three major topics will be considered; they

include (1) risk factors and coronary artery disease. (2)
clinical decision making for coronary artery disease, and
(3 treatment outcome as indicated by mortality,

morbidity, and quality of life.
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Data from the Coronary Artery Surgery (63) registry
will be the primary source of information for this
thesis, although other readily available data sources
will be wused. CASS is a multi—-center Tesearch program
consisting .of a randomized trial of medical and surgical
treatment of coronary artery disease and a data registry
of patients undergoing diagnostic evaluation including
coronary angiography for suspected coronary disease.
Enrollment of patients began in July 1974 and ended in
May 1979; follow—up of patients ended in May 1983 except
for randomized patients who are currently being followed.
Information on the design of the randomized trial and
data registry. including organizational status, study
protocol, admission criteria, and informed consent is
contained in the CASS baseline paper (63). The CASS data
registry contains extensive demographic, clinical.
angiographic, and follow-up information on all
consecutive individuals, who giving informed consent for
both angiography and data collection, underwent covonary
angiography for suspected or proven coronary artery
disease. Since the Tegistry does not contain information
on the decision to seek medical care, this topic will not

be considered further.
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As the review of relevant research indicated, there
have been few studies which have examined the
relationship between risk factors and coronary disease
incidence in blacks. Although CASS was not designed as a
prospective study of disease incidence, it does contain
information on the prevalence of risk factors and the
presence of coTonary disease as documented by coTONary
angiography. With this in mind, the following questions
are of interest. First, what is the distribution of
coronary disease Tisk factors in blacks and whites
enrolled in CASS? Second, how does the distribution of
the three major risk factors (cigarette smoking, elevated
blood pressure,and elevated serum cholesterol) in CASS
blacks compare with the distribution of these same Tisk
factors in other United States blacks? Is hypertension a
particular problem for blacks enrolled in CASS? Third,
do blacks and whites differ with respect to the symp toms
which 1led them to seek medical care? Fourth, how do
blacks and whites in CASS compare concerning various
arteriographic indicators of coronary disease as well as
indicators of left ventricular function? Fifth, is Tace
in and of itself a predictor of coronary artery disease;
that is, after controlling for relevant rtisk factors
including age and sex, is rtace associated with the

presence of significant lesions in the coronary arteries?
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Finally, Tecognizing that blacks in CASS are a select
group, what can be said about them in comparison to

blacks in the U.S. population?

As indicated by its considerable numbers, coronary
bypass surgery has become an important therapy for
coronary disease. 1t is important to ask houw important
it has become for blacks. First, of blacks who have
significant, documented atherosclerotic lesions and chest
pain, what percentage actually have bypass surgery?
Second, after controlling for the significant clinical
and angiographic predictors of surgery, what is the black
experience with respect to surgery? Are blacks with
significant coronamy disease and chest pain symptoms
underserved in comparison to their white counterparts?
In examining this issue, statistical adjustment for
clinical and angiographic differences in blacks and
whites must be made. However, if there is a racial
differential in surgery Tates despite adjustment. one
must ask why is this so. Unfortunately, the CASS
registry does not provide the information to answer this
question. Consequently, possible reasons for a potential
differential will be discussed, and relevant factors
which influence the clinical decision making process will

be identified for further study.
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Finally, mortality, morbidity, and quality of life
differences in blacks and whites in CASS will be
explored. The CASS registry provides a minimum of four
and one half years of follow—up information on mortality,
occurrence of myocardial infarction. hospitalization, and
quality of 1life indicators. First, age ad justed death
rates by sex and race for the CASS population will be
analyzed and compared to the general U.S. population.
Particular attention will be given to analysis of the
causes of death, and the identification of important
covariates of mortality, including age, sex, modifiable
risk factors, clinical and angiographic variables, and
race itself. In particular the role of hypertension in
black mortality will be assessed. It is important to ask
if race is a significant predictor of mortality after
statistical adjustment for relevant covariates. Also, if
there is a racial differential in surgical rates, the
implications for mortality will be considered. Morbidity
and quality of life data are not as complete as are
mortality data. However, these data will be analyzed,

and racial differentials will be identified.

In summary, many questions regarding aspects of
blacks and coronary disease have been raised by important
sociological and epidemiological research. In addition

important theoretical perspectives on health behaviors,
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health services utilization, and clinical decision making
have provided important foundations for this research.
These perspectives and relevant research have given a
focus for the topics considered in this dissertation.
Moreover: an historical and cultural perspective which
views blacks as diverse groups of individuals, yet united
by their struggle with the daminant white society, also
informs this thesis. Finally, a key assumption of this
thesis is that social forces influence to a great extent
the etiology, diagnosis, treatment, and outcome

associated with disease.

The major topics af visk factors, clinical decision
making, and outcome will be discussed in the three
chapters to follow. Each chapter 1is an independent
entity with sections on data and methods, results, and
discussion of significant findings. Descriptions of data
sources, important variables, and statistical methods are
contained in each chapter. A concluding chapter which
outlines significant findings and their relationship to
previous research and theoretical perspectives presented
in this chapter, is also provided. Finally, a review of
suggestions for much needed research on aspects of the

three major topics will be presented.



Chapter 2
Risk Factors and Coronary Artery Disease

As indicated in Chapter 1, the relationship between
risk facters and coronary artery disease has been the
subject of NnuUMerous investigations (64-69). The
established, independent risk factors for coronary
disease include cigarette smoking. hypertension,
hypercholesterolemia, low high—density lipoprotein
cholesterol (HDL.), diabetes mellitus,

electrocardiographic (ECG) abnormality. age. sex, and

type A behavior pattern (68). Other less well
established risk factors are obesity, physical
inactivity, hypertriglyceridemia, hyperuricemia,

psychosocial stress, and low socioeconomic status (&8).
It is important to realize that these risk factors have
been established for white populations and may not be as
relevant for black populations. 1t has been difficult to
establish rtisk factors for blacks, because there have
been so few prospective or even retrospective studies of
disease incidence in blacks (26,27). Nevertheless, there
is available considerable information on the prevalence
of potential risk factors in black bopulations

(20, 25, 24, 27, 28,70, 71,72, 73).
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The purpose of this chapter is first to examine the
distribution of risk factors in blacks and whites in the
Coronary Artery Surgery Study patient population. A
second task is to compare the distribution of the three
major risk factors (elevated blood pressure, current
smoking status and elevated serum cholesterol) in CASS
with the distribution of the same rtisk factors in the
second National Health and Nutrition Examination Survey
(NHANES II). A final purpose is to examine in the CASS
population the relationship between race and the presence
and extent of coronary disease.

Data and Methods

Patient Populations—Data analyzed +or this study
come from two sources; the first is the CASS registry
(&3) which contains extensive demographic, clinical, and
angiographic information on all consecutive individuals,
who giving informed consent for both angiography and data
collection, underwent coronary awgiography for suspected
or proven coragnary disease . The second is the NHANES
11, a program that collects morbidity and related health
information through direct standardized examinations,
histories, tests, and procedures used in clinical
practice (28). CASS patients were enrolled between July
1974 and May 1979, whereas NHANES II participants were

enrolled between February 1976 and February 1980. NHANES
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11 used a multistage probability sample, details of which
have been published (74). The CASS enrolled patients
from 14 clinics in the United States and one in Canada.
This analysis includes 23,581 of the 24,959 patients who
were enrolled in CASS. Patients with previous bypass
surgery and/or those of races other than black or white

were not included in the analysis.

Study Variables in CASS—Numerous demographic,

clinical, and angiographic variables wuwere recorded at

baseline. Demographic variables collected included age,
s5exX, race, employment status, and occupation. The
observed Tace was rvecorded as "white," black," or

vother," with the choice of category being left to the
interviewer. Employment status referred to the amount of
the time the patient was working at paseline; the
categories included (1) full time, defined as 40 hours or
more per week, (2) part time or less than 40 hours per
week, (3) retired or stopped working when retirement age
was rteached, (4) quit or forced to quit prior to
retirement age because of cardiac symptoms, with or
without the recommendation of a physician, and (5) other
or currently unemployed (by economic circumstances or
choice)., on temporary sick leave, oT disabled secondary

to non—cardiac illness.
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Dccupation was categorized as (1) manual, defined as
work that includes Ttoutine performance of heavy manual
labor and/or physical exertion, (2) clerical, defined as
any form of employment not regularly associated with
heavy manual labor that does not involve stressful
decision making responsibility, (3) professional, defined
as work that requires advanced ¢training and involves
mental Trather than physical tasks, as well as a definite
amount of stress and responsibility associated with
decision making, (4) homemaker, defined as tasks
associated with the management of a household, and (5)
other, defined as any occupation that does not meet the

above criteria.

Information concerning the three magjor risk factors
was collected. Current smoking was defined as continued
smoking within 3 months of entry into the study.
Systolic and diastolic blood pressures were recorded on
the initial physical examination at the time of study
entry. Elevated blood pressure was defined as a systolic
reading of 160 mmHg or greater and/or a diastolic reading
of 95 or greater mmHg. For those receiving medications,
blaod pressure readings were taken while patients were on
medications. These individuals on medication were
defined as hypertensive as were those who had at anytime

been treated for hypertension. Serum cholesterol was
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obtained at the initial physical examination. Since the
analeis of serum cholesterol was not a primary goal of
the study, and was recorded only if done clinically, no
attempt was made to control the laboratory analysis at
cooperating clinics aside from the standards imposed by
the Joint Commission on the Accreditation of Hospitals.
Consequently, not all patients in CASS had serum
cholesterol analyzed. For those who did have the
analysis, elevated serum cholesterol was defined as a
reading of 260 or more mg/dl in order to tfacilitate

comparison with NHANES II cholesterol data.

Information on other risk factors was collected.
This included early family history of coronary disease,
defined as angina or myocardial infarction (MI) in
parents, siblings, or aunts and uncles rTelated by blood
before the age of 55 years. History of diabetes, history
of congestive heart failure, and history of hypertension
were noted as was the presence of an enlarged left
ventricle or abnormal contour on chest x-ray. Also the
existence of a prior MI as reported by the patient and
documented by medical record was noted. The Quetelet
index of relative body weight (75) or the ratio of weight
divided by the square of height was calculated. Finally,
the level of daily recreation and/or physical activity

during the three months prior to enrollment was assessed.
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In addition to risk factor assessment, information
related to clinical and angiographic indicators of
coroanry artery disease was obtained. The presence of
chest pain was noted; the likelihood that the chest pain
was angina was evaluvated as definitely not, probably not,

definite, or probable (63). The limitation of activity

due to chest pain was measured by the Canadian
Cardiovascular Society classification (76), and the
presence of unstable angina was recorded. The

predominant symptom of the disease was rveported as
angina., congestive heart failure, asymptomatic,
arrhythmia, or other, and the functional impairment due

to congestive heart failure was evaluvated.

Also several measures of the extent of disease and
left ventricular function were obtained. The number of

diseased vessels, a measure of the extent of coronaty

disease based on interpretation of the coronary
arteriogram, was calculated (63). The left ventricular
wall motion score, a measure of segmental left

ventricular function based on interpretation of the 1left
ventriculogram filmed in the right anterior oblique
projection, was also determined (63). The score 1is
comprised of individual assessments from O defined
regions, and ranges from 5 (totally normal) to 30 (never

observed—the whole heart aneurysmal). Finally. the
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presence of a 50% or greater stenosis in the left main
coronary artery was indicated as was the dominance of the

coronary circulation.

Study variables in NHANES I1I-The details of variable
definition have been reported (28). Race was defined as
"white, " "black." or "other," and category selection was
made by the interviewer. A current cigarette smoker was
defined as an individual who had smoked at least 100
cigarettes and was currently smoking. Both systolic and
diastolic pressures were measured three different times,
and the average of the three readings was recorded. The
measurements were done by physicians with the first and
third readings taken with the subject sitting and the
second with the subject supine. The definition of
elevated blood pressure was the same as that employed in
CASS. In NHANES II as in CASS, patients who were taking
antihypertensive medications had blood pressure readings
taken while on those drugs. Finally, serum cholesterol
values were recorded by a single laboratory. Elevated

serum cholesterol was reported as 260 or more mg/dl.

Statistical Methods—Risk factors are reported in
percentages and means by sex and race. The chi—square
test was used to test for statistical differences for

categorical variables, and the t test was used to test
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for statistical differences for continuous variables. In
comparing the prevalence of Trisk factors in CASS and
NHANES 11, rates were adjusted by age using the direct

method of standardization.

Multivariate statistical methods were vsed to
identify those risk factors which best predicted whether
an individual had a 70%Z or greater stenosis in one ovr
more of the three major coTonary arteries. Stepwise
linear discriminant analysis (77) was used to distinguish
the diseased from the non-diseased group. In order to
determine whether race was a significant, independent
predictor of coronary disease, at the first level all
risk factors but race were allowed to compete for entry.
Then, once variables with the most predictive power were
selected, at the second level, Trmace was permitted to

enter the model.

The principle of linear discriminant analysis is to
select the combination of variables which most completely
separates the two groups. The process is carried out in
a stepwise manner so that the relative importance of each
variable selected for the model is identified. The
process stops when the remaining, unselected variables do
not add statistically significant predictive power to

model (p>0.03).
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Results

Distribution of risk factors in CASS-The prevalence
of risk factors in the CASS patient population is
reported in table 1 by race and sex. With respect to
demographic factors, the 573 blacks in CASS were younger
and had a higher percentage of females than did their
22,781 white counterparts. The percentages of blacks and
whites working full or part time were roughly the same,
although a slightly lower percentage of blacks was

retired, and a slightly higher percentage of blacks was

forced to quit work because of coronary disease. The
racial differences for occupation were much more
apparent; two—-thirds of black males in CASS were

laborers: whereas only 40%Z of white males were employed
in manual labor. Almost 30% of white males were employed
in professional positions, whereas only 8.84 of black
males were employed in such positions. The findings for
females were also striking in that 26.7% of black females
were employed as 1laborers, yet only 10. 6% of white
females were doing this kind of work. On a percentage
basis, slightly more black females than white females
were employed in professional positions, yet a much
higher percentage of white females was listed as

housewives than were black females.
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Table 1
Risk Factors by Race and Sex in CASS
Risk Factor Male Female
Black White Black White
(363) (17,377) (210) (5631)
Fam Hx Angina. MI 30. 0% 41. 17 + 42. 9% 51.2%4 +
Hx Hypertension S6. 8% 30. 6% + 65. 7% 41. 17 +
Elevated BP#* 24. 5% 16. 17 + 20. 0% 16. 7%
Elevated Chols## 18. 6% 23. 2% 24, 27 27. 74
Current Smoker 49. 7% 33. 174 + 41. 47 31. 574 ++
Smoking > 2 14. 8% 22. 87 ++ 3. 8% 7. 2%
Packs/Day
Hx Diabetes 14. 3% Q. 6% + 20. 5% 11. 94 ++
Prior MI 50. 4% o2, 94 33. 3% 32. 47
Documented MI a8. 2% 44 07 +++ 22. 47 23. 474
Lv Abnormality 23. 2% 18. 17 +++ 23. 7% 14. 8% +++
on Chest X-ray
Hx CHF 12. 1% 9. 8% 14. 3% 11. 6% +++
Quetelet Index 2.73 2.62 + 2.81 2.92 +
Sedentary Rec Act 33. 9% 32. 5% 41 . O% 43. &7
Age 49 53 +++ 48 oS4+
Age > 59 14. 9% 23. 7% +++ 10. O% 28. 9% +
Employment Status
Full or Part 64, 3% 63. 7% &7. 6% 72. 47 +++
Retired 11. 6% 14. 2% 5. 7% 7. 9%
Quit 16. 8% 14. 3% 17. 6% 11. 5%
Occupation + +
LLaborer &67.7% 40. 47 26. 7% 10. 6%
Professional 8. 84 29. 2% Q. 5% 7. 2%
Clerical 17. 7% 23. 2% 24. 8% 26. 67
Homemaker . 3% . 3% 32. ?% S51. 6%
Other S. 5% 7. 0% 6. 2% 4. 0%

# Systolic blood pressure 160 mmHg or greater and/or
diastolic blood pressure 95 mmHg or greater.

## Cholesterol 260 mg/dl

+ P<. 0001
++ P<. 001
+++P<. 05

or greater.
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In looking at the three major risk factors of
current cigarette smoking. elevated blood pressure, and
elevated serum cholesterol, it is apparent from table 1
that higher percentages of both black males and females
were current smokers and had elevated blood pressure.
Almost 50% of black males were current smokers., whereas
30. 6% of white males were current smokers (p<. 0001). 1t
was the case, however, that white males were heavier
smokers in that 22. 8% of them smoked maore than two packs
per day. whereas 14.8% of black males smoked more than
two packs per day (p=. 0002). The same general
relationship was true for black females in that a greater
percentage of them smoked at baseline (p=.001), yet a
greater percentage of white females smoked more than two
packs per day (p=. 06). Racial differences with respect
to elevated blood pressurTe uwere also apparent in that
24. 5% of black males and 20.0% of black females were
hypertensive, while 16.1% of white males and 16. 0% of
white females were found to be hypertensive. Only the
difference between black and white males was
statistically significant, however. On the other hand,
racial differences with respect to serum cholesterol were
not statistically significant. A somewhat higher
percentage of white males had elevated cholesterol than

did black males, and only a slightly higher percentage of
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white females had elevated readings than did black

females.

In addition to the three major risk factors, other
risk factors were also investigated. From table 1, it is
the case that a lower percentage of blacks reported an
early family history of angina or MI. Very high
percentages of both black males and females reported a
history of hypertension (56.8%4 and 65. 7%, respectively).
The percentages of white males and females who reported a
history of hypertension were much lower (30. 6% and 41. 1%,
respectively). A higher prevalence of diabetes mellitus,
a higher level of relative body weight, and a higher
prevalence of congestive heart tfailure at baseline were
also characteristics of blacks in CASS, although the
latter difference applied only to black females. On the
other hand, white males had a higher rate of prior
documented MI (44. 04 vs. 38. 2%, p=. 03) than did black
males, yet there was no difference between rates for
black and white females. A higher percentage of both
black males and females had abnormal left ventricles on
chest x-ray (p=. 02, for both males and females!}.
Finally, there appeared to be no signficant differences
in the level of recreational activity for blacks and

whites.
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Comparison of CASS and NHANES II-In order to better
understand the distribution of risk factors in blacks in
CASS, the prevalence of the three magjor risk factors in
blacks in NHANES Il was also examined. Age adjusted
rates of elevated blood pressure, current smoking, and
elevated serum cholesterol were computed for blacks and
whites, ages 25-74, in CASS. Age specific and age
adjusted rates in NHANES II have been reported (28). The
distributions of the CASS, NHANES II, and 1978 United
States populations according to age, Tace. and sex are

shown in table 2.

Age specific and age adjusted rates of elevated
blood pressure, current smoking, and elevated serum
cholesterol for blacks are reported in table 3. In
comparing age adjusted rates for black males, it was
apparent that the CASS and NHANES II populations were
similar, although CASS blacks had a slightly higher rate
of elevated blopod pressure and a slightly lower rate of
current smoking than did NHANES II black males. None of
these differences was statistically significant, however.
Elevated serum cholesterol rates were similar for both
groups. For black females, the two populations were
similar with respect to elevated blood pressure and
elevated cholesterol, although CASS black females had a

higher Trate of current cigarette smoking than did NHANES
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Table 2
CASS and NHANES II Populations by Age and Sex
CASS NHANES I1I Us{(000)
(1974-1979) (1976-1980) 1978
N Pct. N Pct. N Pct.
All Patients 23, 581
Ages 25-74 23,398 99.2 10,450 114, 280
White Men
<25 37
25-34 o34 3.1 901 20.9 13,864 29.0
35-44 2660 15 4 653 15.2 9,808 20.9%5
45-54 6438 37.4 617 14.3 9,865 20.6
55-64 6052 35.1 1086 25.2 8,642 18.1
695-74 1576 9.1 1045 24.3 $,576 11.7
>74 80
17,377 4302 47,757
White Women
<25 15
25-34 119 2.1 1000 20.9 14,494 27.7
35-44 761 13.7 726 15.1 10,584 20.2
45-54 1977 35. 6 647 13. 9 10,369 19.8
95-64 1988 35. 6 1176 24.5 2,601 18.3
65-74 725 13.0 1245 26.0 7:329 14.0
>74 46
5631 4794 52, 378
Black Men
<295 4
25-34 27 7.5 i3¢ 26.3 1,546 30.¢&
35-44 25 26.95 70 13.3 1,112 22.0
45-54 131 36.6 62 11.7 1.044 20.6
55-64 87 24.3 129 24.4 801 15.8
65-74 18 5.0 128 24.2 955 11.0
>74 1
363 528 92,059
Black Women
25-34 11 5.2 145 22.8 1,953 31.1
35-44 61 29.0 103 16.2 1,415 22.5
45-54 85 40.95 100 15.7 1,215 19.4
5564 48 22.8 135 21.3 959 15.3
65-74 S 2.4 152 23. 9 733 11.7
210 635 b6, 275
# All comparisons for CASS vs. NHANES 11, P<. QOO01.
## All comparisons for CASS vs. 1978 U.G5. population

P<. 0001.
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Table 3
Age Specific Rates of Elevated Blood Pressure,
Current Smoking and Elevated Cholesterol for
Blacks in CASS and NHANES II

Elevated Elevated
Blood Pressure Current Smoker Cholesterol
CASS NHANES I1 CASS NHANES 11 CASS NHANES I1I

Black Men
25—-34 25.9 11.7% 37.0 61. 0% 13. 6 9.3
35-44 17.9 22.3 59.0 50.0 15. 3 23. 6
45-54 25.9 23.0 53.4 52.1 17. 4 29. 3
55-64 26.4 39. 2% 40.2 50.1 26. 4 24. 2
&5-74 44. 4 27.95 38.9 26.9 27. 3 18.7
Age Adjst. 26.7 23.1 45. 6 50.7 18. 8 19. 3
Black Women
25--34 18. 2 4. 3# 54.6 35.6 16. 7 &.0
35--44 13.1 17. 6 49.2 40.7 13. 5 13.3
43--54 24.7 37.3 45. 9 34.8 22. 4 295.0
55-64 18.8 36. 4% 25.0 24.1 44 4 32. 2
b5-74 40.0 A43.4 0.0 12.8 25.0 29. 9
Age Adyst. 21.3 24.4 32.5 31. 6% 23. 2 17.0
White Men
Age Adyst. 14.8 159 38.3 39.6 23. 4 16. 3
White Women
Age Adyst. 13.9 11.1 38.8 33.3 23. 9 19. 5

# P<. 05
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11 black females (p=.04).

It is possible to examine the racial differences in
risk factor prevalence for the two populations by
examining information presented in table 3. In both CASS
and NHANES 1II, it was apparent that black males had
considerably higher rates of hypertension (p<. 0001 for
both CASS and NHANES II), and current smoking than did
white males (p=.005 for CASS and p<. 0001 for NHANES 11D,
With rtespect to elevated cholesterol, there were nNo
statistically significant racial differences in the two
populations. On the other hand, a different pattern
emerged for blacks females. Like black males. black
females in both CASS and NHANES II exhibited considerably
higher rates of elevated blood pressure than did white
females (p<. 0001 for both populations). Yet, black and
white females in both populations demonstrated similar
levels of current smoking and elevated serum cholesterol.
Racial differences with respect to the three risk factors

for both sexes were consistent in both populations.

Finally, multiple risk factors were examined and are
presented in table 4. In CASS., the percentages of white
males and females with one or more of the three major
risk factors were 60.0% and 60.9% respectively. The

percentage of black females with one or more tisk factors
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Table 4
Distribution of Risk Factors by Race and Sex
(Age Adgjusted)

None One Two or More
CASS NHANES II CASS NHANES Il CASS NHANES 1I

White Men 40. 0% A2. 5% 43. 47, 44.5% i6. 4% 13. 0%
White Women 39.1%4 47.1% 44, 67 42.9% 16. 3% 10. 0%
Black Men 31. 6% 29.3% 48. 5% O1. 4% 19. 8% 19. 3%

Black Women 41.2% 41.3% 43. 2% 43.7% 15. 6% 14. 9%




was 58.8%, yet the percentage of black males with one or
more Tisk factors was &8. 4%4. In NHANES 1II, 52.9%Z of
white females had one or more risk factors, whereas 57. 04
of white males had one or more risk factors. For NHANES
11 blacks, 70.7%Z of +the males had one or more Tisk
factors and 58. 7% of the females had one or more Tisk
factors. Clearly. the distributions of multiple risk
factors for blacks of both sexes in CASS and NHANES 1II
were similar. Black white differences were evident for
CASS males (p=.009) and for NHANES II males (p<. 0001) and
females (p=.00868). Racial differences were not apparent
for CASS females. White females in CASS  were at
considerably higher rtisk than were NHANES II white
females in that 60.9% of those women in CASS had one or
more Tisk factors, while only 52.9% of those in NHANES II

had one or more Tisk factors.

Clinical and angiographic findings in €ASS-Clinical
and angiographic information concerning symp toms,
limitation of activity, functional impairment, presence
of corTonary artery disease, and 1left ventricular
dysfunction are presented in table 5. 1t was evident and
expected that the presence of chest pain was the major
Teasan why blacks and whites were studied
angiographically. More specifically, angina was the

predominant symptom in over 80Z of both blacks and
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Male Female
Black White P Black White P

Chest Pain 88. 2% 86. 1% NS 93. 8% 3. 3% NS
Angina as 81. 5% 82. 24 NS 88. 1% 85. 4% NS
Primary Symptom
Prob or Def &2. 84 76. 1% <.0001 46. 74 64. 3% <. 0001
Angina
No Angina 37. 2% 23. 9% <. 0001 53. 3% 35. 74 <£.0001
Class I or II 22. 6% 29. 5% .004 10. 5% 19. 674 <. 0001
{mild or moderate)
Class III or IV 32.0% 38. 8% .008 29.1% 36. 4% .03
(severe)
Unrelated to 8. 3% 7. 9% NS 7.1% 8. 3% NS
Exertion
No CHF 87. 9% 90. 2% NS 85. 7% 88. 4% NS
NYHA I or II 6. 3% 4. 8% NS 4. 8% 5. 3% NS
NYHA III or IV 5. 8% 4. 9% NS 9. 5% 5. 3% .06
Unstable Angina 27. 84 27. 1% NS 23. 84 25. &% NS
Number Diseased Vessels <. 0001 <. 003

ZeTo 47. 0% 19. 7% &67. 3% 54. 5%

One 19. &% 22. 0% 10. 1% 17. 0%

Two 14. 1% 25. 5% 11. 1% 13. 9%

Three 19. 3% 32. 8% 11. 5% 14. 6%
LV Score . 007 .04

5 49. 0% 40. 6% 74. 9% &7. 9%

6—-11 31. 2% 39. 4% 17. 7% 22. 7%

12-16 15. 9% 15. 6% 7. 4% 7. 1%

>16 4. 0% 4. 4% 0. 0% 2. 4%
LMCA > S50%4 1. 9% 8.64 <.0001 1.9%Z 4, 3% NS
Dominance .03 NS

Left 13. 1% 2. 7% 10. &% 8. 3%

Right 86. 9% 82. 3% 89.4% 91.7%

and

Balncd
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whites. However, only é2. 8% of black males and 46.77% of
black females had probable or definite angina, whereas
76. 1% of white males and 64.3%4 of white females had
probable or definite angina (p< 0001 for both males and
females). Blacks and whites also differed with Tespect
to the level of chest pain. A smaller percentage of
black males had mild or moderate angina than did white
males (p=.004), and the same trend was true for black
females (p<. 0001). A smaller percentage of blacks had
severe Class III or IV angina than did whites (p=.008 +for
males, p=.03 for females), although a slightly higher
percentage of black females had functional Class III or
IV than did white females (p=.06). Finally, the presence

of unstable angina was similar in all four groups.

Of considerable interest were the rTesults of
coronary arteriography also presented in table 5.
Examination of the number of diseased vessels inrndicated
that blacks of both sexes had considerably less disease
than did their white counterparts (p<. 0001 for males,
p=. 003 ¢far females). In fact 47.0% of black males and
67.3% of black females had normal or minimally diseased
coronary arteries, while only 19.7% of white males and
54. 5% of white females had normal coronary arteries or
minimal disease (zero vessel category). Three vessel

disease was most prevalent in white males (32.8%), but
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was equally distributed in black and white females (11.5%
vs. 14, 67). It was also apparent that black males had a
lower prevalence of left main disease than did white
males; white males had over four times more left main
disease than did black black males (p<. 0001), and white
females had over two times that of black females,
although the difference was not statistically
significant. A higher percentage of blacks had normal
left ventricles than did whites (p=. 007 for males, p=.04
for females). although racial differences for more
severely impaired left ventricles were not apparent.
Finally, blacks males were moTe likely to be left

dominant than were white males (p=. 03).

In summary, blacks in CASS had high levels of Ttisk
becavuse of hypertension and cigarette smoking.
Nevertheless, these levels of risk were similar to those
exhibited by blacks in the population based NHANES 1I.
Clinically, high percentages of black males and females
presented with chest pain, but in a significant portion
of cases the chest pain was determined not to be angina
pectoris. Angiographically., a significant proportion of
blacks had normal coronary arteries and naormal left
ventricular function. The typical black patient was a
laborer who smoked, was hypertensive, and had chest pain,

yet had no significant angiographic findings to support
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the diagnosis of coronary artery disease.

Multivariate Analysis-In order to more fully examine
the Telationship between race and coTonary disease,
multivariate analysis was employed. The results of this
analysis are reported in table 6; two types of F
statistics are reported, the univariate F ratio and the F
for when the variable entered the linear model. Using
the risk factors listed in table 1 (history of prior MI
and congestive heart failure  were ommitted), linear
discriminant analysis was used to identify the predictors
of coronary disease which was defined as one oOr more
diseased vessels. All variables with the exception of
race were allowed to compete for entry with the result

that male sex, increasing age, elevated cholesterol,

current smoking, history of diabetes, family history of
coronary disease, non—laborer occupation, sedentary
recreational activity, lack of #full or part time

employment, and history of hypertension were associated
with one or more diseased vessels. When all of these
variables had entered the model, race was then allowed to
enter. For the 17,726 individuals included in the
multivariate analysis, being black was associated with
absence of coronary disease. Race was still a
significant predictor of coronary disease even after

controlling for other important risk factors such as age,
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Table 6

Results of Stepwise Linear Discriminant Analysis

Univariate F Ratio at
Step Variable F Ratio Point of Entry

0 ——— ———— ———
1 Sex 2291. 34 2291. 34
2 Age 866. 76 1158. &6

3 Elevated
Cholesterol 193. 64 304. 76
4, Smoking Status 236. 49 275. 47
S. Hx Diabetes 42. 92 51. 36
6. Fam History 5.35 47. 67
7. Laborer 47.81 47. 02
8. Recreational Actity 4.41 27. 81
9. Full or Part Time

Employment 4. 10 18. 59
10. Hx Hypertension 3. 05 10. 49
i1. Race# 122. 27 59. 94

# Race entered at second level after all other variables

were allowed to enter.
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sex, elevated cholesterol, and current smoking. Due to
the large sample size, all variables, including race,

were highly statistically significant {p<. 0001).

Multivariate analysis wats also used to determine if
the risk factors for whites were different from those for
blacks. For the i7,361 whites in the analysis, the first
six variables to enter the analysis in order of entry
were sex, age, elevated cholesterol, current smoking.,
family history of coronary disease, and history of
diabetes. For the 365 blacks, the five variables that
entered in order of entry were age, sSexs elevated
cholesterol, current smoking, and history of diabetes.
For both blacks and whites, a similar set of risk factors
was associated with the presence of one orT more diseased
coronary arteries.

Discussion

These results from CASS indicate that both black
males and black females studied by angiography have high
levels of risk factors. In comparison to their white
counterparts, black males had a higher prevalence of
elevated blood pressure, were more likely to have been
treated +for hypertension and diabetes, and were more
likely to be current cigarette smokers, although they did

not smoke as heavily. Black females, when compared with
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white females, were alsoc found to have a higher
prevalence of age adjusted elevated blood pressure, and
were also much more likely to have reported a history of
hypertension or diabetes. However, when current
cigarette smoking was adjusted for age, black and white
females in CASS exhibited comparable rates of current
smoking, although white females were heavier smokers. On
the other hand, both white males and females had more
family history of coronary disease. These data clearly
indicate that in CASS, black males and females exhibited
a higher degree of modifiable risk factors than did white
males and females. However, it is important to recognize
that in CASS blacks were younger than whites. and that

this reduced their level of risk.

Whereas both blacks and whites presented with chest
pain as their chief complaint, in almost half of black
males and two—thirds of black females, no significant
coronary disease could be found to account for this chest
pain. This paradox of relative youth, high levels of
risk and evidence of minimal disease for blacks has been
noted previously (25,49,72,73). However, mest of these
studies have employed coronary disease mortality and
morbidity as endpoints and have not used arteriographic
indices. Pearson et al. (70,78) used arteriographic

measures of disease in blacks. and found the extent of
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disease to be similar in blacks and whites. After
adjustment for relevant clinical characteristics as well
as Trvisk factors, Oberman and Cutter (49) reported that
whites were three times as likely to have two orT more
vessel disease than were blacks. No studies, to our
knowledge, have reported such low levels of disease in

the presence of such high levels of risk as has CASS.

Some have suggested the presence of protective
factors which might explain this paradox (25). Some of
these protective factors include higher levels of HDL.,
higher work exercise levels, lower triglyceride levels,
higher alcohol intake, lower prevalence of type A
personality. and a genetic dispostion which protects
blacks from coronary atherosclerosis. Since HDL readings
were not obtained, and since alcohol consumption was not
measured, it was not possible to evaluate their
protective function in CASS. Although triglycerides were
much lower for blacks in CASS than they were for whites,
the #fact that less than half of the blacks had readings
made it difficult to evaluate the usefulness of the

association with coronary disease risk.

Although type A personality was not measured in
CASS, an examination of the occupational structure in

CASS should allow one to make some conclusions about the



&9

impact of certain psychosocial factors on risk for
coroanry disease (72,73,79). What is remarkable about
the occupational distribution in CASS is the high
percentage of black males and females who were laborers
and the telatively 1low percentage of black femzles who
were housewives. On the other hand, almost 30%Z of white
males were professionals and over half of white females
were housewives. The fact that almost two—thirds of
black males were laborers, and that the majority of black
females was employed ovtside the home suggests that
blacks in CASS were in stressful work sitvations. Those
black women working outside the home uwere possibly more
often single parents, who were the sole providers for
their children. What James (73) calls "John Henryism"
may be relevant to blacks; that is that when individuals
cope actively with stressful situations for long periods
of time under unfavorable conditions, the susceptibility
to stress related diseases such as coronary artery
disease is increased. Nevertheless, it appears that in
CASS stressful work under unfavorable conditions i.e.
manval labor, single parenting, did not result in
increased levels of disease for blacks. Because of these
unfavorable conditions, it is unlikely that the kinds of
work done by blacks in CASS protected them from coTonary

artery disease.
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Given the high levels of risk factors for blacks in
CASS, it is difficult to explain the low levels of
disease. It is possible that increased rvisk due to
hypertension and cigarette smoking has resulted in death
due to stroke and cancer, which in turn may have
precluded blacks from being studied for coronary
atherosclerosis. It may also be that the risk factors
relevant for whites are not so for blacks, althaugh in

CASS, the risk factors for the two groups were similar.

Again, it may be that unmeasured factors such as HDL
protect blacks from their high levels of rtisk. The
conclusion, however 1is that in CASS, for whatever

reasons, being black was associated with absence of

atherosclerotic disease.

Finally, it is possible that differential selection
of patients for angiography at the 14 CASS clinical sites
that enrolled blacks may have resulted in a biased sample
of disease free blacks. To determine if blacks were
selected differently than whites, clinical sites that
enrolled at 1least £ive black patients were ranked with
respect to the percentage of normal (zero vessel disease)
black and white patients studied. The order of ranks
between blacks and whites did not differ substantially.
The site that had the highest percentage of white normals

also had the highest percentage of blacks normals,
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whereas the institution that had the lowest percentage of
white normsls had the third lowest percentage of black

normals.

Although there did not appear to be differential
institutional selection for blacks with respect to
disease, the contention that this is a biased sample of
blacks can not be disproved. In at least one sense, the
blacks in CASS were exceptional in that they had symp toms
or some other reason for undergoing angiography for the
evaluation of proven or suspected coronary disease. Data
from the National Center for Health Statistics indicate
that the ratio of cardiac catheterization among whites to
blacks is 1.7 (1.93 per 1000 vs. 1.15 per 1000) (8). 1t
is evident that blacks are less likely to be included in
data registries of patients who have undergone coronary
arteriography. For example, blacks comprised eonly 2.4%
of the CASS patient population and were only 4.2% of the

University of Alabama in Birmingham registry (49).

Yet, in other ways, the blacks in CASS may not be so
different from other blacks. A comparison of the
distribution of the three major risk factors in CASS and
NHANES II bilacks indicates +that these two groups were
very similar with respect to risk for coronary disease.

In addition, the occupational distribution of blacks in
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CASS, characterized by a high percentage of male laborers
and working mothers, is probably similar to that of U.S.
blacks of the same age. It is likely that blacks in CASS
had health insurance to cover the cost of angiography.
Unfortunately, income and health insurance information
was not obtained in CASS, so it was not possible to
evaluate the influence of these factors in defining the

black population in CASS.

In examining the relationship between risk factors
and disease in CASS, Vlietstra et al. (69) have raised a
number of important issues which should be considered in
the current context. First, it important to realize that
the indicator of coronary artery disease employed in this
study is angiographic as opposed to clinical. Second,
the data on risk factors were obtained shortly before
angiography, and might not truly reflect the patient’s
condition in the months and yeaTs before angiography.
For example, iaboratory values (serum cholesterol) and
clinical history data were taken only at one point in
time and may not be representative of the patient’s level
of Tisk. However, the estimates of risk level do
accurately rtepresent the data available to physicians
evaluating the likelihood of disease in patients with
chest pain. Third, there was no standardization of

cholesterol readings, and in a sizeable percentage of
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patients, cholesterol readings were not obtained.
Additional discriminant analyses of the relationship
between Ttisk factors and coronary disease indicated that
the most important risk factors did not change for either
blacks or whites when cholesterol was not included in the
analysis. Fourth, as has been mentioned, other important
risk factors such as type A personality and HDL were not
measured. Fifth, it is important to realize that this
was a selected group of patients who had chest pain and
underwent angiography for its evaluation. Finally, we
may have missed blacks, who due to other manifestations
of the disease, eg. MI and sudden death, or death from
other conditions, eg. stroke and cancem, were not

available for angiography.

It is important to consider the clinical importance
of some of the findings of this study. First, further
efforts must be made to Treduce cigarette smoking and
control hypertension in the black population. There is
evidence from NHANES that from 1971 to 1980 blacks did
reduce cigarette smoking and were better able to control
their hypertension (28). Clearly., public health
education programs must be targeted to black populationrs,
and physicians must educate their black patients
concerning the cessation of cigarette smoking and the

control of hypertension. The TrTesults from NHANES are
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encouraging, but the fact that & of 10 black females and
7 of 10 black males have one or more Ttisk factors
indicates that innovative efforts are required to make

these numbers more favorable.

Second., it is apparent that the diagnosis and
treatment of the black patient with chest pain can be
problematic in that many blacks have chest pain despite
the presence of normal coronary arteries. In fact, the
finding of normal coronary arteries may lend a false
sense of reassurance to both doctor and patient.
Clearly, better understanding of the etiology of chest
pain in blacks 1is needed. Some have hypothesized that
there may be a differential incidence of coronary
vasospasm in blacks, although no studies to date have
reparted this (80). Others have noted the existence of
blacks with angina pectoris, marked left ventricular
hypertrophy, and normal coronary arteries, and have
emphasized aggressive control of hypertension as the key
aspect in the effective treatment of these patients (81).
Studies of predominantly black populations from different
regions of +the country arve needed to clarify these
findings from CASS, as well as those from other large
clinical trials (49,82,83,84). Such studies would
provide much needed understanding of the epidemiology and

effective treatment of coronary disease in blacks.



Chapter 3
Clinical Decision Making

In chapter 1, it was made apparent that the the
question of who receives surgical therapy for the
treatment of coronary artery disease is complicated by
the fact that clinical and angiographic factors alone do
not explain variation in surgical rates across medical
institutions (45, 46). Demographic, economic, social,
interpersonal, and organizational factors have been
suggested as possible determinants of clinical decision

making for a variety of medical conditions (41, 42, 44).

The purpose of this chapter is to examine the role
of race in clinical decision making for coronary disease
in the Coronary Artery Surgery Study. In examining ¢this
issve, several key questions will be addressed. First,
what are the crude and adjusted rates of coronary artery
bypass graft surgery (CABG) for blacks and whites in
CASS? Second, is there a racial differential in crude
rates, and if so, does this differential persist after
ad justment for clinical and angiographic factors known to
be predictive of surgery. Third, if ad justed rates do
differ with respect to race, why is this the case? This

is a complex question which can not be fully answered
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given existing data., although suggestions will be made as
to the kinds of data required to aid in understanding the
possible racial differential concerning CABG.
Furthermore, possible reasons for the differential will
be discussed and their likelihood will be assessed.

Data and Methods

Patient Population-Data analyzed for this study are
from the CASS rvegistry (63) which contains extensive
demographic, clinical, and angiographic information on
all consecutive patients, who giving informed consent for
angiography and data collection, underuwent coronary
angiography for proven orT suspected coronary disease.
The CASS, which enrolled patients from July 1974 to May
1979, included 14 clinics in the United States and one in
Canada. This analysis includes 13,307 of the 24,959
patients who  were enrolled in CASS. Patients with
previous bypass surgery and/or those who were of other
races were not included in the analysis. There were 573
blacks and 23,008 whites who did not have previous CABG.
Furthermore, to be included in this study., patients had
to be considered candidates for bypass surgery in that
they had to have at least one significantly diseased
vessel (70%4 or greater diameter narrowing in one or more
coronary arteries or S50%Z left main coronary artery

stenosis) and also had to be graded as having at least
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Class 1 angina (mild symptoms) by the Canadian
Cardiovascular Society classification (76). Also,
patients who were part of the CASS randomized trial were
eliminated, because their therapy was randomly assigned.
In the end, 202 blacks and 13,105 whites were eligible

for inclusion in this study.

Study Variables—Numerous demographic, clinical, and
angiographic variables were recorded at baseline.
Patients were followed through time, and the date of
bypass surgery was recorded. Demographic variables
collected included age, sex, race, employment status, and
occupation. The observed race was recorded as "white,"
vplack.," or "other," with the choice of category being

left to the interviewer.

Employment status referred to the amount of time the
patient was working at baseline; the categories included
(1) full time or 40 hours per week, (2) part time or less
than 40 hours por week, (3) retired or stopped working
when retirement age was rteached, (4) quit or forced to
quit prior to retirement age because of cardiac symptoms,
with or without the recommendation of a physician, and
(3) other or currently unemployed (by economic
circumstances or choice), on temporaTy sick leave. or

disabled secondatry to non-cardiac illness.
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Occupation was categorized as (1) manual or work
that includes rvoutine performance of heavy manual labor
and/or physical exertion, (2) clerical or any form of
employment not regularly associated with heavy manual
labor that does not involve stressful decision making
responsibility. (3) professional or work that requires
advanced training and involves mental rather than
physical tasks, as well as a definite amount of stress
and responsibility associated with decision making, (4)
homemaker or tasks associated with the management of a
household, and (3) other or any occupation that does not

meet the above criteria.

In an earlier report of the determinants of CABG in
CASS (45), variables predictive of bypass surgery were
identified. These variables uwere related to coronary
anatomy and left ventricular function, as well as to
angina. The analysis of Alderman et al. (45)  was
vpdated, and the six most important predictors of surgery
were identified as (1) the index of myocardial jeopardy,
(2) number of diseased proximal vessels, (3) the number
of operable vessels, (4) angina severity., (5) wunstable

angina, and (6) the use of a beta blocking agent.
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Myocardial jeopardy relates the functional status of
left ventricular segments to the presence or absence of
significant coronary disease (70% diameter narrowing) in
the major arteries supplying left ventricular segments.
Myocardial Jeopardy was defined as (1) nonexistent
because of akinetic or dyskinetic segments or because of
normal or minimally diseased arteries supplying those
segments, (2) inferior in that only the diaphragmatic or
posterobasal segments were jeopardized, (3) anterior in
that the anterobasal, anterolateral, or apical segments
were affected, and (4) both in that anterior and inferior

aspects of the left ventricle were in jeopardy.

The number of diseased proximal vessels measured the
number of arteries in which the proximal pertions had
diameter narrowing of 70% or greater, while the number of
operable vessels was dependent on the location of lesions
(507 or greater stenosis) and the morphology of vessels
distal to the lesions so that the vessels were
sufficiently well visualized and of adequate size to be
graft recipients. Both variables were measured on a

scale from O to 3.

The severity of angina was measured by the Canadian
Cardiovascular Society classification (76); Class I

angina occurs only with strenuous, Tapid or prolonged
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exertion, whereas in Class IV angina the patient is
prevented from doing any activity without developing
angina. Unstable angina was defined as new orv changing
patterns of ischemic pain occurring two months before
angiography. Finally, use of a beta blocking agent
within two months of enrcllment was identified as a

predictor of surgery.

To further investigate the role of clinical site in
determining surgical rates, information concerning
physicians and institutions was collected. Surgeons
performing operations at CASS sites were identified, and
the number of years of surgical experience since board
certification in gereral surgery was obtained from the
Directory of Medical Specialists {85) for each surgeon.
Whether bypass surgery was performed on an emergency
basis was defined for each patient; emergency surgery was
defined as bypass surgery occurring within 24 hours of an
unscheduled hospitalization. In addition, the percentage
of surgical cases referred by CASS institutions to
outside hospitals was also ocbtained. From a special
survey of CASS principal investigators conducted in 197%,
two additional variables were obtained. First, principal
investigators were asked to identify which physician
(i.e. cardiologist, surgeon, family physician,

housestaff) was most likely ¢to be Tesponsible for
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determining whether a patient should receive surgery.
Second, investigators were asked to estimate the
percentage of cases at their institutions that were

urgent and emergent transfers from other hospitals.

The major endpoint in this study., therapeutic
decision, was defined as medical or surgical. The
definition of a surgical patient was as follows; the
number of days from entollment to surgery was calculated
for all patients having surgery within the first year.
The medical group was comprised of those patients who did
not have CABG or whose times from enrollment to surgery
were so long that they did not f£fall within the 95th
percentile of days from enrollment to surgery within the
first year for that clinical site and were also greater
than 90 days. The surgical group consisted of those
patients whose times from enrollment to surgeTy were
within the 95th percentile and/or within 90 days for the
clinic wunder study. One feature of this definition is
that it adjusts in part for hospitals with extensive
surgical backlogs. A second indicator of therapeutic
decision, recommended therapy, was also employed. This
variable indicated whether bypass surgery uwas recommended

to the patient by his or her physician.
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Statistical Methods—The predictors of surgical
therapy were identified from a list of clinical and

angiographic variables by linear discriminart analysis.

Regression coefficients for the six most important
predictors of surgical therapy were estimated with
logistic regression (86). Logistic regression was used,

because linear discriminant coefficients for discrete
variables are 1likely to be biased (87). The expected
number of surgeries for clinical sites and occupational
groups was calculated with the logistic function. The
Spearman rank correlation coefficient (88) was employed
to examine the degree of association between
institutional variables and the percentage of blacks

receiving surgery.

In order to determine the joint effect of occupation
and clinical site on the percent of black patients
receiving surgery, logistic regression analysis was used.
First, the expected probability of surgery was computed
for each patient, and second, a series of probability
levels (varying from .4 to .6&) to distinguish correct
from incorrect classifications was established. The
therapy expected on the basis of the probability levels
was compared with the actual therapy, and the maximum
percent cases correctly classified was obtained. The

process was employed with «clinical and angiographic
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variables alone, with occupation added, and finally. with
clinical site added to the previous +two classes of
variables. Analysis was carried out with the BMDP
stepwise logistic regression program (89).

Results

Clinical and Angiographic Predictors of Therapy-The
six most important predictors of therapy are listed in
order of entry into the 1linear model in table 7.
Clinical and angiographic features which increased the
likelihood of surgery for all patients were (1) increased
levels of myocardial jeopardy, (2) greater number of
operable vessels, (3) greater anginal severitu, (4)
greater number of diseased proximal vessels, (35) the
presence of unstable angina, and (6) the wuvse of beta
blocking drugs. Other clinical and angiographic
variables were also statistically significant, but these
six wvariables were the most important predictors given
their F statistics and p values. Regression coefficients
and their standard errors for only these &6 variables were
estimated with logistic regression and are listed in

table 7.

Key clinical and angiographic features of medical
and surgical patients according to race are listed in

table 8. In the medical group, a higher percentage of



Table 7
Clinical and Angiographic Predictors of Surgical Therapy

Regression
Variable Coefficient P
(SE)
Myocardial Jeopardy . 4466 <. 0001
(0-3) (. 018)
Number Operable Vessels . 383 <. 0001
(0-3) (. 023)
Angina Severity . 226 <. 0001
(1-5) (. 021)
Number Diseased Proximal . 335 <. 0001
Vessels (. 023)
(0-3)
Unstable Angina . 954 <. 0001
(1=no, 2=yes) (. 044)
Beta Blocking Agent . 479 <. 0001
{O=no, 1=yes) (. 03%)
Constant -3.17

Dependent Variable:
Surgery (0O=no, 1=yes)
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Table 8
Characteristics of Medical and Surgical Patients by Race
Medicine Surgery
Variable Black White P Black White P
N (127) (5529) (75) (7976)
Male Sex 74. 8% 82.7% .02 72. 0% 83.9% . 006
Age 52 54 NS o3 595 .02
Occupation . 0001 . 002
L.aborer 65. 1% 34. 7% 50. 7% 34. 1%
Clerical 12. 7% 24. 3% 16. O% 23. 94
Professnl 7. 1% 24, 5% 10. 7% 26. 1%
Homemaker 10.3% 9.7% 12. 0% 8. 74
Other 4, 8% b. 8% 10. 7% 7. 2%
Full Time
Employment 56.7% 60. 6% NS 56. 0% 63. 6% NS
Myocardial Jeopardy NS NS
None 43. 3% 42 4% 21. 3% 18. 6%
Inferior 27. 6% 21. 8%4 i2. 0% 17. 2%
Anterior 18. 1% 23. 3% 42. 7% 31. 9%
Both 11. 0% 12. 5% 24, 0% 32. 3%
Number Operable Vessels NS NS
Zera 7. 8% Q. 1% 4. 0% 2. 14
One 33. 1% 33. 3% 24. 0% 19. 0%
Two 35. 4% 33. 9% 30. 7% 35. 8%
Three 23. 4% 23. 7% 41. 3% 43. 1%
Angina Severity . 004 : . 005
Class I . B% 8. 2% 0. 0% 3. 5%
Class II 32. 3% 36. 6% 10. 7% 20. 4%
Class I11 35. 4% 33. 5% 41. 3% 42. 9%
Class IV 17. 3% 11. 0% 41. 3% 24. b4
Unrltd to 14.2% 10. 6% 6. 7% 8. 7%
Exertion
Number of Diseased NS NS
Proximal Vessels
Zero 48. 8% 40. 6% 22. 7% 21. 4%
One 35. 4% 38. 84 44, 0% 36. 6%
Two 11. 8% 15. O% 22. 7% 27. 04
Three 3. 9% 5. &7 10. 7% 15. 0%
Unstable
Angina 44, 9% 29. 1% . 0001 60. 0% 47. 2% .027
Beta Blocker42. 5% 47. 7% NS 60. 0% 59. 3% NS
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whites was male and professional than was the percentage
of blacks. 5. 1% of the black medical group were
laborers, whereas only 34.17Z of the white medical group
were in that occupational category. In the medical
group, there were no statistically significant
differences with respect to angiographic variables such
as myocardial Jeopardy, the number of operable vessels,
or the number of diseased proximal vessels. However,
with respect to chest pain, a higher percentage of blacks
had Class I1II and IV angina {(p=. 004), and a higher
percentage of blacks had unstable angina than did whites

(p=. 0001).

Black white differences in the surgical group were
similar to those in the medical group. White surgical
patients were slightly older than blacks (p=. 02).,
although the difference was only two years. Again, there
were no differences between groups with respect to
angiographic variables. As in the medical group, a
higher percentage of black surgical patients had Class
111 or IV angina than did white surgical patients
(p=. 00%), and a higher percentage of blacks had unstable
angina (p=.027). Occupational differences were again
evident in that half of the black surgical group was
comprised of laborers, whereas the distribution was more

even in the white group. Black white occupational
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differences were not as pronounced in the surgical group

as they were in the medical group.

Observed and Recommended Therapy—From table ? it is
evident that of the 202 black patients who were potential
surgical candidates, only 75 or 37.1%Z had surgical
therapy as it was earlier defined. On the other hand,
57.7% of potential white surgical candidates had surgical
therapy. The difference between percentages of blacks
and whites receiving surgery was highly statistically
significant (p<. 0001). Of the 127 black, medically
defined patients, 16. 5% eventually had surgery, whereas
of the 5529 white, medically defined patients, 16.8%
eventually had surgery. The therapy recommended by the
physician to the patient was also examined. As can be
seen from table 9, it is apparent that surgical therapy
was rtecommended to a smaller perentage of blacks than
whites (p=.0002), although a slightly higher percentage
of blacks had surgery recommended than did have the
suTgery. Of those blacks and whites who had surgery
recommended to them, 80.5%Z and 90 4% respectively,
actually had surgical therapy as defined in this
analysis. For blacks and whites who had surgerTy
recommended and eventually had surgery, the mean time
from enrollment to surgery was 3% and 36 days,

respectively.
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Table 9
Race and Therapy: Observed and Recommended
Percent Observed Percent Recommended
Surgery N Surgery N
Black 37. 1% (202) 46. 1% (191)
White S57.7% % (13, 040) 59. 3% (11, 565)##

¥ Black white difference for observed surgery P< 0001
##% Black white difference for recommended surgery P=.0002



89

Expected Number of Surgeries-Using the regression
coefficients for the clinical and angiographic predictors
of therapy, it was possible with the logistic model to
calculate an expected number of surgeries for black
patients. This is the number of surgeries expected given
the clinical and angiographic status of black patients.
The 75 observed surgeries for blacks was 6&8%Z of the
surgeries predicted for blacks given their clinical and
angiographic features. Since whites comprised over 284
of the potential pool of surgical candidates, then
according to the logistic model, their ratio of expected
to observed surgeries would have to be very close to 1.0,

which it was.

Race, Occupation, and Therapy-In tables 10 and 11,
the relationship between race and therapy for various
occupational groups is presented. From table 10, it is
evident that a lower percentage of black laborers
received surgery than did white laborers (p<. 0001), and
similarly, a lower percentage of black laborers was
recommended surgery (p=.0003). Statistically significant
differences were not found for the other occupational
groups, although the numbers of blacks in the remaining
categories were small in comparison to the laborers. For
whites, there were no significant occupational

differences in the observed and recommended groups.



Race, QOccupation,

Table 10
and Therapy:

70

Observed and Recommended

Percent Observed

Percent Recommended

Surgery Surgery
Black White P Black White P
Laborer 31.7% 57. 4% <. 0001 42. 3% 59. 04 . 0005
(N) (120) (4503) (111) (3927)
Clerical 42. 9% 57.5%4 .12 46, 7% 58. 94 NS
(N) (28) (3151) (30) (2748)
Professnl 47. 1% 59. 3% NS 57. 2% 59. 7% NS
(N) (17) (3328) (14) (2952)
Homemaker 40. 9% 55. 1% NS 57. 2% 57. 674 NS
(N) (22) (1195) (22) (1072)
Other 97. 1% 59. 1% NS b1, 5% 62. 94 NS
(N) (14) (920) (13) (867)
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Table 11
Ad justed Number of Surgeries by Occupation and Race
Blacks
Observed Expected
Occupation Surgeries Surgeries a/e N
L.aborer a8 64. 13 . 59 120
Clerical 12 15. 86 .76 28
Professnl 8 8. 49 .94 17
Homemaker 9 12. 95 . 69 22
Other 8 8. 06 .99 14
Total 75 109. 49 . 68 201
Whites
l.aborer 2570 2527. 11 1. 02 4484
Clerical 1803 1818. 24 .99 3140
Professnl 1959 1909. 82 1.02 3308
Homemaker 653 693. 54 .94 1187
Dther 538 543. 07 .99 913

Total 7522 7491. 78 1. 00 13032
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When adjustments for clinical and angiographic
characteristics were made, occupational differences for
whites were still minimal. With the exception of the
homemaker group. all white groups had an observed to
expected ratio of around 1.0. The sitvation with respect
to blacks was much different. In particular, black
laborers received only 59% of the surgevy expected given
their clinical and angiographic characteristics.
Similarly, black clerical workers and homemakers had
fewer operations than expected. However, small numbers
in these categories requirte cautioni the addition of two
or three more surgeries to the clerical and homemaker
groups would have produced O/E ratios clese to wunity.
Nevertheless, it was the case that black laborers

received far less surgery than expected.

Race, Clinical Site, and Therapy—Since only 15
clinics participated in CASS, and since only 9 clinics
enrolled more than 5 black patients who were potential
surgical candidates, it was difficult to analyze the
relationship among race, clinical site, and therapy. The
percentage of blacks receiving surgical therapy did
differ among the nine hospitals enrolling black patients
(p=. 003 by chi—-square). When adjustments were made for
clinical and angiographic characteristics, 0O/E ratios for

black patients ranged from 0.32 to 1.24&, whereas for
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white patients, O/E ratios ranged from 0.76 to i.27. In
order to determine the likelihood of the chi-square
statistic for black patients, a Monte Carlo simulation
was TUN. The simulation produced 1000 different tables
of surgical therapy by clinical site given the observed
marginal totals and the assumption of independent traits.
The likelihood of the observed outcome for the nine

clinical sites was less than one in a thousand.

The relationship between the four institutional and
physician variables described earlier and the percentage
of blacks receiving surgery was further investigated for
the nine clinics enrolling more than S black patients.
Meither mean years of surgical experience. the percentage
of surgical cases referred to other institutions, nor the
speciaity of the physician responsible for clinical
decision making were associated with the percentage of
blacks receiving surgery. However, the estimated
percentage of wurgent and emergent transfers from other

hospitals was rtelated to the percentage of blacks

Teceiving surgery (Spearman Ttank correlation r=. 68,
p=.05). The same relationship was also true for white
patients, although the other three institutional

variables were not related to the percentage of whites
receiving surgery. The percentages of whites and blacks

receiving emergency surgery were statistically the same
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(3.172 wvs 1.8B% respectively). The small numbers of
blacks receiving emergency surgery precluded
institutional comparisons. Finally, there was no

relationship between the percentages of whites and blacks
Teceiving suTgery at the various institutions
{r=. 20, p>. 05), nor was there an association between O/E

ratios for blacks and whites (vr=.13,p>. 05).

Dccupation and Clinical Site-The percent correct
classification of black patients was obtained using three
different sets of variables. First:; with knowledge of
the clinical and angiographic variables listed in table
1, it was possible to correctly classify 75 9% of black
patients. When whether the patient was a laborer was
added to clinical and angiographic features, +the model
correctly classified 78.6&% of black patients. Finally.,

with knowledge of «clinical and angiographic features,

occupational group. and where patients received
treatment, ©61.8%4 of black patients were correctly
classified. With a priori knowledge of the distribution

of medical and surgical therapy. correct classification
could be achieved 62. 9% of the time by predicting medical
therapy for blacks. Clearly, clinical and angiogrpahic
characteristics added considerable predictive power (13%)
to the model. However. occupation and «clinical site

increased the percent correctly classified another &4
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- with both groups of variables making approximately equal
contributions.

Discussion

A key finding of this chapter was that in CASS there
existed a large black white differential with respect to
the percentage of potential surgical candidates who
received bypass surgery as defined in this study. Other
investigators (8,49,50) have also reported that a lower

percentage of black patients had bypass surgery than did

whites. In CASS, this differential persisted even after
ad justment for key clinical and angiographic
characteristics. A second rtesult was that black and

white surgical patients were similar with respect to
coronary anatomy and left ventricular function as
measured by the index of myocardial jeopardy, number of
diseased proximal vessels, and the number of aperable
vessels. However, black surgical patients had more
severe chest pain and were more likely to have unstable
angina than were their white counterparts. In addition,
there were clear occupational differences in that blacks
were predominantly 1laborers. whereas whites weTe more
evenly distributed among the clerical, laborer, and
professional occupational groups. Third, the percentages
of white patients receiving and recommended suTgery were

virtually the same, whereas for blacks. a smaller
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percentage had surgery than was recommended. Fourth,
while occupation was not a determinant of surgery for
whites, it was for blacks. Occupational differences were
such that black laborers received only 99% of the surgery
expected given their clinical and angiographic features.
Fifth, for both blacks and whites institutional variation
in both the observed percentage receiving surgery and the

O/E ratio was evident.

Before discussion of possible explamations for these
findings, it is important to recognize several important
facts. First, in CASS black white differences in the
percentage receiving CABC were not due to differences in
angiographic and clinical characteristics. Second, the
numbers of blacks in this study were very small: the
highest number of black surgical candidates, as defined
by chest pain and coronary anatomy, enrolled by any one
clinic was 39 over the five years of patient enrollment.
Consequently, CASS physicians were seeing few black
patients with significant coraenary artery disease and
chest pain symptoms. Third, all blacks in CASS underwent
coronary angiography for the evaluation of proven orT
suspected coronary disease. From this fact, it is likely
that these blacks were very much part of the medical care
system in that they most 1likely had seen several

physicians before referral to a cardiologist. In at
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least one sense. these blacks were exceptional given the
low rate of cardiac catheterization of blacks in the UW. S
population (8). It also seems reasonable to assume that
blacks in CASS had some form of health insurance to cover
the cost of cardiac catheterization. Given the relative
youth and employment status of blacks, and the fact that
most bypass surgery is financed by private health
insurance (90), it is wunlikely that blacks received
medical assistance from agenices of 1local, state, or

federal governments.

There are at least three possible explanations for
the observed differential in the percentages of blacks
and whites receiving bypass surgery. The first possible
explanation is that blacks were distrustful of the
predominantly white medical care system; and Tecognizing
their suspicions and doubts about the system. they chose
not to undergo invasive procedures such as CABG. A
second possible explanation is that physicians and
institutions put up barriers to blacks receiving surgical
therapy. In particular, in the clinical decision making
process, physicians may have discouraged blacks #rom
having surgery. Furthermore, institutional policies may
have made it difficult for blacks to have surgeTy. A
third possible reason for the differential is that blacks

did not possess sufficient resources to have the
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operation. In particular, blacks did not have sufficient
health insurance for bypass surgery. The absence of
important data (eg. tupe of health insuvrance) and the

small numbers of blacks in CASS make it impossible to
identify in an absolute sense the reason(s) for the
differential. However, given the data from CASS and
other sources, it is possible to evaluate the likelihood

of each of these three hypotheses.

That blacks chose not to undergo surgery because of
distrust seems an unlikely explanation given that blacks
in CASS underwent coronary arteriography for proven or
suspected coronary disease. The fact that these black
patients were willing to undergo an invasive diagnostic
procedure indicates at 1least some reliance on and
cooperation with physicians and medical care
institutions. Nevertheless, open heart surgery is a much
bigger step than coronary angiography, and it is possible
that blacks were reluctant to undergo surgery. Jackson
(16), on the basis of available data., concludes that a
large portion of urban blacks rely heavily and sometimes
exclusively on the existing medical care system for

diagnosis and treatment of a variety of diseases.
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The second explanation that blacks were refused
surgery because of the actions of physicians or the
policies of institutions is unlikely given the fact that
blacks in CASS had been seen by numerous physicians and
had undergone several diagnostic procedures including
angiography. It again is inconsistent that blacks would
be denied surgery, when they had received the requisite
diagnostic and treatment procedures which preceed bypass
surgery. The fact that almost 20% of blacks who had
surgery rTecommended did not have the procedure further
weakens the argument that CASS physicians denied surgery
to blacks patients. This is not to say that blacks are
not the victims of racial discrimination on the part of
physicians and institutions (47,48). However, in CASS,
it is unlikely that racial discrimination on the part of
physicians and institutions was responsible for blacks

receiving less surgery than expected.

The third explanation that blacks received less
surgery than expected because of insufficient resources
seems the most plausible of the three. In particular,
black laborers received much less suTgery than expected,
while there were no occupational differences among
whites. Presumably, black laborers did naot have the
resources which white laborers had available to them.

These resources include support from employers, labor
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unions, and family. Support from employers and unions
would include sufficient health insurance, financial
support during the time of recovery from the operation,
and support for the post recovery period in the form of
future employment and/or retirement income. Family
resources would include the presence of a spouse oT other
family members who could provide both financial and
emotional support during the time of the operation and
the period to follow. Although black laborers most
likely had insurance to cover the cost of angiography, it
is possible that their insurance was not sufficient to
cover bypass surgerty. I+ one assumes that black laborers
were less likely to be union members than white laborers,
then it is possible that black laborers did noet have
available to them comprehensive health insurance,
retirement, or disability income, benefits often offered
by large labor wunions. Since no information on the
marital status of CASS participants was available, it is
difficult to say much about the availability of family

resources for blacks in CASS.

It is essential to recognize that the hypothesis
regarding insufficient resources of black laborers is
conjectural given the lack of key information and the
emall numbers of black patients in CASS. Additional

information regarding health insurance coverage. the type
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of work. labor union membership, education. income. and
marital status is required to evaluate this hypotiesis.
The explanation is offered as a possible reason for the
observed black white surgery differential; it does seem a
more likely explanation <than the other two hypotheses
which have been offered. However., the Tesources
hypothesis does not readily account for the institutional
variation in patients receiving surgery, nov does it

explain why physicians recommended surgery to blacks less

often then they did to whites. To understand these
findings, considerable institutional and physician data
would have to be collected. The resources required to

collect such information would be considerable.



Chapter 4
Mortality, Morbidity, and Quality of Life

Coronary artery disease is the leading cause of
death for both blacks and whites in the United States
today, accounting for approximately one-third of all
deaths (91). In the last decade, there has been a
decline in the death rate due to cardiac causes, and this
decline has benefited both blacks and whites (52). As
seen in chapter 1, reasons for this decline have been
discussed, and the relative contributions of risk factor
reduction and improving medical care have been addressed
(53, 54). A rtecent report (55) demonstrated a reduction
in the incidence of coronary disease and identified the
control of hypertension as an important factor in the
decline. Although improved coronary care following
myocardial infarction (MI) has been identified as a
possible reason for the decline (92), change in disease
incidence due to risk factor reduction has been
postulated as the most likely reason for the decline in

mortality.

In a somewhat different situation, data from the
Coronary Artery Surgery Study (CASS) provide the

opportunity to examine the effects of therapy. Tisk
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factors, and race on mortality for a group of patients
who had coronary angiography for proven or suspected
coTonary disease. Two questions are of particular
interest; first, what is the role of medical and surgical
therapy in the long term survival of black patients?
Second, for medically and surgically treated patients is
race a significant determinant of survival? In addition,
the role of race in MI and hospitalization subsequent to
cardiac catheterization will be discussed as will
differences in the quality of life for white and black
patients who had coronary artery bypass graft surgery
(CABG).

Data and Methods

Patient Population-Data analyzed for this study are
from the CASS registry (63) which contains extensive
demographic, clinical, and angiographic information on
all consecutive patients, who giving informed consent for
data collection and angiography. underwent coronary
angiography for proven or suspected coronary disease.
The CASS, which enrolled patients from July 1974 to May
1979, included 14 clinics in the United States and one in
Canada. Patients from these clinics were followed on an
annual basis from the time of enrollment through May
1983, when follow-up stopped except for those patients

enrolled in the CASS randomized trial. This analysis
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includes 573 blacks and 23,008 whites who were enrolled
in CASS and were followed from enrollment to date of
death or last follow-up. Patients with previous bypass
surgery and/or those of rTaces other than black or white

were not included in the analysis.

Study Variables—Numerous demographic, clinical, and

angiographic variables were recorded at the time of

enrollment. Demographic variables collected included
age. sex race, employment status, and occupation. The
observed race was rtecorded as "white, " "black." or

v"other," with the choice of category being left to the
interviewer. Employment status referred to the amount of
time the patient was working at baseline; the categories
included (1) full time, defined as 40 hours or moTe per
week, (2) part time or less than 40 hours per week, (3)
retired or stopped working when retirement age was
reached, (4) quit or forced to quit prior to retirement
age because of cardiac symptoms, with or without the
recommendation of a physician, and (5) other or currently
unemployed (by econemic circumstance or choice)., on
temporary sick 1leave. or disabled secondary to non

cardiac illness.
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Dccupation was categorized as (1) manual, defined as
work that includes Toutine performance of heavy manual
labor and/or physical exertion, (2) clerical, defined as
any form of employment not regularly associated with
heavy manual labor that does not involve stressful
decision making responsibility, (3) professional, defined
as work that requires advanced training and involves
mental Ttather than physical tasks, as well as a definite
amount of stress and responsibility associated with
decision making, (4) homemaker, defined as tasks
associated with the management of a household, and (3)
other, defined as any occupation that does not meet the

above criteria.

Risk factors for coronary disease 1in the CASS
population were also identified. Current smoking was
defined as continued smoking within 3 months of entry
into the study. Patients were also asked whether they
had been treated by a physician for high blood pressure,
or whether they had been told by a physician that they
had high blood pressure. Serum cholesterol Teadings were
obtzined only for some patients at the time of study
entry, since the analysis of serum cholesterol was not a
primary goal of the study, and was only recorded if done
clinically. For these reasons, serum cholesterol was not

used in the analysis of survival.
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Information on other risk factors and medical
conditions was also collected. This included early
family history of coronary disease. defined as angina or
MI in parents, siblings, or aunts and uncles related by
blood before the age of 55 years. History of diabetes
and history of congestive heart failure were also noted

as was the number of illnesses from among the +following:

hypertension, diabetes, cerebrovascular, peripheral
arterial, valvular heart disease, chronic pulmonary
disease, thrombophlebitis, hepatic, Tenai, gout,

neoplastic, peptic uvlcer, and other. Finally, the level
of daily recreation and/or physical activity during the
three months prior to enrollment was assessed as
strenaus, moderate, mild, or sedentary. Also the
existence of a prior MI as reported by the patient and

documented by medical record was noted.

In addition to risk factor assessment, information
related to clinical and angiographic indicators of
coronary disease was also obtained. The presence of

chest pain was noted; the likelihood that the chest pain
was angina was evaluated as definitely not, probably not,
probable, or definite (63). The limitation of activity
due to chest pain was measured by the Canadian
Cardiovascular Society classification {76); the presence

of unstable angina was also recorded. Whether there was
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use of a beta blocking drug and/or nitroglycerin was also
established; the use of a diuretic was also determined.
The functional impairment due to congestive heart failure
was evaluated, and the congestive heart failure score,
which ranged from O to 4, was computed with one point for
each of the following; (1) history of congestive heart
failure, (2) use of digitalis at baseline, (3) use of a
diuretic at baseline, and (4) the presence of basiliar

rales on physical examination.

Also, several measures of the extent of coronary
disease and left ventricular function were obtained. The
number of diseased vessels, a measure of the extent of
coronary disease based on interpretation of the coronary
arteriogram, was calculated (53). The number of diseased
proximal vessels measured the number of arteries in which
proximal portions had diameter narrowing of 704 or
greater, while the number of operable vessels was
dependent on the location of 1lesions (504 or greater
stenosis) and the morphology of vessels distal to the
lesions: sa that the vessels were sufficiently well
visvalized and of adequate size to be graft recipients.
All three measures of the extent of coronary disease were
measured on a scale from O to 3. Also, the presence of a
50% or greater stenosis in the left main coronary artery

was noted. Finally, tn2  product of the Canadian
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Cardiovascular Seciety class and the number of diseased

vessels was computed.

In addition, measures of left ventricular function
were recorded. The left ventricular wall motion score, a
meacsure of segmental left ventricular function based on
interpretation of the tight anterior oblique
ventriculogram, wes also determined (63). The score,
summed Ffrom ascessments from 5 different regions, ranged
from 5 (totally normal) to 30 (never observed—the whole
heart aneurysmal). The 1left ventricular end diastolic
pressure was also obtained during the time of cardiac
cathererization. Finally, the myocardial jeopardy score,
which related the functional status of left ventricular
segments to the presence or absence of significant
disease (70% diameter narrowing) in the major arteries
supplying left wventricular segments, was calculated.
Myocardial jeopardy was defined as (1) none because of
normal arteries, or akinetic or dyskinetic ventricular
segments, (2) inferior in that the diaphragmatic or
posterobasal segments were jeopardized, (3) anterior in
that the anterobasal, anterolateral, or apical segments
were affected, and (4) both anterior and inferior aspects

of the the left ventricle were in jeopardy.
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Besides these baseline variables, important endpoint
data were obtained. Vital status was determined. For
those who died, the cause of death was categorized as (1)
cardiac, (2) cardiac contributing to the major cause, (3)
sudden, (4) non—cardiac of atherosclerotic origin, (9)
non—cardiac, not atherosclerotic, and (&) svicide.
Applicable causes uwere also identified and included one
or more of the following:; MI, congestive heart failure,
shock, arrhythmia, post operative death less than 24
hours after surgery, post operative death less than 30
days after surgery., cerebrovascular accident, malignancy.,
trauma, and sudden death. In addition, survival
information for the United States population was also

obtained (93).

Certain measures of morbidity including MI during
the period 60 days prior to enrollment to the last date
of follow—up and hospitalization were recorded. The MI
status of all patients was monitored and was recorded on
the annual follow—up form or the hospital discharge form.
For MIs reported on the discharge form, whether the
ijnfarct was definite or probable was determined, 85 was
the location (anterior, inferior, oT subendocardial) and
source of documentation (ST-T changes. Q wave changes,
and/or cardiac enzymes). Dnly the first MI occurring

during the study period was analyzed.
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The number of hospitalizations during each follow-up
year was reported for most patients. After the middle of
1979 for patients with normal coronaty arteries and
normal left ventricular function, only vital status and
MI status were determined. Hospitalization data and
quality of life data were not obtained for this group of
patients after that time. The Teasons for
hospitalization were (1) coronary artery bypass graft
surgery, (2) cardiac including MI, chest pain, heart
failure, Thythmn disturbance. and cardiac
catheterization, (3) valvular or myocardial surgery, and
(4) other TEeasons including pacemaker surgery,
pericardial surgery. peripheral vascular suTgery. heart

transplant, stroke, and non cardiac hospitalizations.

Dh an annual basis, quality of 1life data were
reported for many of the patients enrolled in CASS. All
variables recorded at follow—-up were also recorded at
baseline. For each follow-up year the Canadian
Cardiovascular Society classificatian was reported as was
whether the angina was definite or probable. Employment

status as reported at baseline was alsa defined for each

year of follow—up as was the level of
recreational/physical activity. The use of beta
blockers, diuvuretics, and nitroglycerin was noted at

baseline and follow—up: and finally., cigarette smoking in
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the years following enrollment was reported. In CASS,
quality of life data, as well as hospitalization data,
were reported for patients who had bypass surgery and for
those who did not. If follow-up was not completed within
a sixty day window of the anniversary date, quality of
life and hospitalization data were considered to be
unknown for that year. Due to incomplete follow—up for
patients with normal coronary arteries and normal left
ventricular function, quality of life comparisons were
made only for surgical patients and for medical patients

with one or more diseased vessels.

Statistical Methods—Black white differences for
discrete variables were tested with the chi—-square
statistic. Stratified life table analysis (94) was used
to examine black white differences in survival after
ad justing for key baseline characteristics, and the log
rank statistic (95) was employed to test for statistical
differences in survival. The Cox proportional hazards
model (96) identified the predictors of survival from
baseline demographic. clinical, and angiographic
variables. In order to examine the multivariate
relationship among vace, therapy, baseline variables, and
survival, Cox regression was used in the following way.
To examine the relationship of race to survival within

the medical and surgical groups, all baseline variables
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were allowed to compete for entry at the first level, and
once the important predictors were selected, race was
allowed to enter to ascertain if it had any additional
predictive power. A similar strategy was employed in
examining the relationship between therapy and suTvival
for blacks. The relationship between survival and
therapy for whites was not examined, due to the large
number of subgroups (eg. left main, one vessel, mild
angina) for which the relationship between therapy and
survival differs. Survival differences in various
subgroups have been the subject of numerous CASS registry
studies. Similarly, the relationship between race and MI
was examined for medical and surgical groups with Cox

regression.

Survival times and medical and surgical groups
employed in the 1life table analyses and Cox regression
were defined as follows. For all patients having surgery
during the first year, the number of days from enrollment
to surgery was calculated. The surgical group consisted
of *+hose patients whose times from enrollment to surgeTy
were within the 95th percentile of days from enrollment
to surgery for that clinic and/or were within 90 days ot
enrollment. The medical group was comprised of those
patients who did nat have bypass surgery or whose times

from enrollment to surgery were not within the 95th
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percentile of days for that clinic and were also greater

than 90 days.

Exposure time for the medical group was the number
of days from enrollment to death or censoring minus the
site specific mean number of days from enrollment ¢to
surgery, whereas exposure time for the surgical group was
the number of days from surgery to death or censoring.
Since medically treated patients were at risk for cardiac
events before surgically treated patients. compensation
was achieved by starting the exposure of medically
treated patients at the site specific average number of
days from enrollment to surgery. The exposure time for
MI status was determined by calculating the number of
days from enruvllment to death, MI, or censoaring.

Results

Mortality—Age specific probabilities of surviving
five years are presented in table 12 for both the CASS
and the general United States populations. In CASS,
black males fared poorly in comparison to white males.
Black males in the age groups 40-44 (p=. 004) and D50-69
(p=.017) had significantly lower chances of surviving 9
years than did their white counterparts. There were
fewer significant differences for females in that only

white females ages 50-54 (p=.027) had a better chance of



Table 12
Probability of Surviving 5 Years in CASS and United

States Population by Sex, Age, and Race

Males
CASS U. S.
Age White N Black N p# White Black
25-29 . 922 110 . 909 11 NS .992 . 982
30~-34 . 924 42 1.000 14 NS .992 . 9280
35-39 . 919 958 9958 28 NS .989 .973
40-44 .922 1693 .838 67 .004 .984 . 962
45-49 .904 2798 .864 &4 NS .973 . 9250
50-54 . 890 3600 .820 65 .017 .956 . 223
595-959 .851 3571 .742 52 .051 .9232 . 892
60—-64 .809 2438 .&895 34 . 063 .8%0 . B46
65—-69 .748 1178 .9571 14 052 .843 . 825
70-74 . 646 363 .250 4 NS .771 . 739
Females
25-29 . 802 24 1.000 3 NS . 997 . 7294
3r-34 . 957 94 875 8 NS . 996 . 992
35-39 . 999 255 1. 000 21 NS .994 . 988
40-44 . 941 505 .889 38 NS . 991 . 981
45-49 . 9240 852 .913 40 NS .985 . 972
50-54 .922 1119 .841 45 027 . 976 . 997
55—-59 911 1127 .901 32 NS . 965 . 238
60—-64 . 863 850 .715 16 NS .944 . 211
65-69 . 826 544 1. 000 4 NS . 922 . 898
70-74 . 734 163 1. 000 1 NS . 877 . 818

# P for black white differences within CASS by the log

rank statistic.
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surviving 5 years. In the United States population.
white survival was better than black for males of all
ages. White female survival was better at all ages
except in the 25-29 and 30-34 categaries where there uwere
no differences. Moreover, survival in the gemneral
population was considerably better than it was in the
CASS population for both blacks and whites. Finally, the
differences between black and white survival for the

various age groups was greater in CASS.

The overall age and sex adjusted survival in CASS is
presented in figure 2. The difference in survival
between the two groups was highly statistically
significant (p<. 0001); overall 88% of whites survived O
years from enrollment, whereas only 824 of blacks
survived this long. Cavse of death information was also
examined and is rteported in table 13. Approximately
80.4% of the 3099 white deaths and 85. 3% of the 88 black
deaths were due to cardiac causes. Differences in the 3
cardiac categories were not apparent with 11.6% of white
deaths and 14.8% of black deaths attributed to sudden
death. A minor difference was in the non cardiac
categories where 19. 6% and 14.87 of white and black
deaths occurred. A slightly higher percentage of black
deaths was due to arteriosclerotic causes than was the

percentage of white deaths, although the difference was
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Cause

Table 13
of Death by Race

Cause White Black
Pct. N Pct. N

Cardiac &0. 6 1877 592. 1 52

Cardiac

Contributing 8. 2 254 11. 4 10

Sudden 11. 6 359 14. 8 i3

Non Cardiac-—

Atherosclerotic 4. 3 132 80 7

Non Cardiac—Not

Atherosclerotic 14. 6 454 6.8 6

Svicide .7 23 0.0 0

Total 3099 88

Chi—-square that causes are different, P=.12

117
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not statistically significant. When conditions
associated with death were 1listed, no significant
differences were found for MI, congestive heart failure,
shock, arrhythmia, post operative less than 24 hours,
malignancy, trauma, or sudden death. However
postoperative deaths less than 30 days were mentioned
more frequently in blacks (10. 2%4 vs. 5.4%, p=. 052), and

cerebrovascular accidents as a cause of or concomitant of

death were also more common in blacks (10. 2% vs. S. 8%,
p=. 08).

Dccupational differences in survival were also
investigated. There were no statistically significant

white black differences in survival for clerical workers.
professionals, homemakers, or members of other
occupational groups. The ma jor differences were
concentrated in the lzborer group where 5 year survival
for whites was 87%, while that for blacks was B1%
(p=. 0002). Age adjustment decreased survival for black
laborers to 797 and increased the statistical
significance of the difference between black and white

laborers (p<. 0001).

In order to better understand the relationship among
Tace, therapy, and survival, multivariate analysis with

the Cox proportional hazards model was done. In table 14
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are the results of the Cox regression for medical and
surgical groups. In the medical group, after centrolling
for significant predictors of mortality, it was apparent
that black race was associated with higher levels of
mortality (p=. 0006). After similar cocntrols were
instituted in the surgical group, it was evident that
race was not associated with survival (p=. 2791). The
results of Cox rtegression analysis for blacks are
presented in table 15  After controlling for significant
predictors of survival, it was evident that surgical
therapy was associated with 1longer survival in blacks

(p=. 0094).

Also of interest was the similarity of predictors of
mortality in both groups. The wall motion score was the

most important predictor of survival for both blacks and

whites, while the congestive heart failure score entered
second for whites and third for blacks. The number of
diseased vessels entered third for whites and the

interaction of the number of diseased vessels and the
Canadian class rtanked second for blacks. Advanced age
and current cigarette smoking were also associated with
higher mortality for both groups. An important
difference between blacks and whites had to do with the
role of hypertension 1in mortality. While hypertension

was a significant predictor of martality for both groups,



Table 14
Predictors of Survival for Medical and Surgical
Patients in CASS
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Medical Surgical
N=14, 141 N=8, 144
P at P at

Variable Beta Entry Variable Beta Entry
LY Score . 0998 <. 0001 CHF Score . 2552 <. 0001
No. Ves. . 3257 <. 0001 LV Score . 0949 <. 0001
CHF Score .1954 <. 0001 Age . 0364 <. 0001
Age . 0325 <. 0001 Illnesses . 1208 <. 0001
Smoking . 2249 <. 0001 No. Ves. . 1951 <. 0001
LVEDF . 0165 <. 0001 Smoking . 2537 <. 0001
LMCA Sten. .0058 <. 0001 LVEDP .0173 <. 0001
Rcrtn Act. . 1873 <. 0001 LMCA Sten . 0034 . 0019
Illnesses .0541 <. 0001 Hypertension. 0888 . 0210
Prxml Ves. . 1401 <. 0001 Diabetes . 1010 . 0177
NYHA Class . 1363 <. 0001 Rcrtn. Act. . 0930 . 0281
Sex -. 2823 <. 0001 Race . 2835 . 2791
Hyprtnsion . 0812 . 0029
Diabetes . 0946 . 0029
Race . 4301 . 000646

LV=Left Ventricular CHF=Congestive Heart Failure

No.

Ves. =Number of Diseased Vessels LVEDP=Left Ventricular

End Diastolic Pressure Rcrtn Act. =Recreational Activity
LMCA Sten. =Left Main Coronary Artery Stenosis Prxml Ves. =
Number of Diseased Proximal Vessels NYHA=New York Heart
Association
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Table 15
Predictors of Survival for Blacks and Whites in CASS

Blacks Whites
N=543 N=21742
P at P at
Variable Beta Entry Variable Beta Entry
LV Score . 1299 <. 0001 LV Score . 1089 <. 0001
CHC—-No. Ves. .1177 <. 0001 CHF Score .1463 <.0001
CHF Score . 2767 . 0013 No. Ves . 2534 <. 0001
Age . 0376 . 0162 Age . 0333 <.0001
Smoking . 2960 . 0370 Smoking . 2541 <. 0001
Hypertension . 2696 . 0435 Illnesses .0847 <.0001
Therapy -, 7925 . 0094 LVEDP .0176 <£.0001
Rcrtn Act. . 1500 <. 0001
LMCA Sten. .0036 <.0001
Nitro - 1562 <.0001
NYHA Class . 1186 . 0002
Diabetes . 0983 . 0010
Hyperten . 0859 . 0009
Sex -. 1756 . 0022
Digitalis . 1856 . 0084
Prfssnl -. 0969 . 0357

LV=Left Ventricular CHC=Canadian Heart Class
No. Ves. =Number of Diseased Vessels
CHF=Congestive Heart Failure

LVEDP=Left Ventricular End Diastolic Pressure
LMCA Sten. =Left Main Coronary Artery Stenosis
NYHA=New York Heart Association

Recrtn Act. =Recreational Activity
Prfssnl=Professional

Nitro=Nitroglycerin
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it was more important for blacks than whites as can be
seen from comparison of the two regression coefficients.
The coefficient for huypertension for blacks (.2694) was 3
times that fer whites (.0855), although the difference

was not statistically significant.

To further examine the relationship between race and
survival, stratified life table analysis was done for the
most important predictors of mortality in table 15. For
those with normal ventricles (wall motion score of 5),
white five year survival of 94. 5% was better than black
survival of 90.9% (p=.006%9), while white survival uwas
also superior in the group with moderately impaired left
ventricles (wall motion score 11 to 16) (73.1% vs.
65. 9%, p=. 0096). Black survival was poorer in all four
categories of the number of diseased vessels, and was
also worse in those with mild or moderate angina {Class 1
or II) (89 6% vs. 79. 1% p=.0004) and those with severe
angina (Class III or IV) (84.5% vs. 77.1%, p=.0037). In
the group without angina, black survival of 91.7% was
slightly better than white survival of 88.7% although
the difference was not statistically significant. Black
and white survival was equivalent for all categories of
the congestive heart failure score. For current
cigarette smokers, 86.3% of whites survived 5 years.

whereas only 78.3% of blacks survived O years (p=. 0003).
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Survival for blacks who never smoked or who were former
smokers was 91.9%Z and 85 2% respectively, whereas
survival for whites in the same categores was 89. 3% and
86. 7%. Racial differences were not statistically
significant. Finally, for hypertensive patients, whites
fared slightly better than did blacks, but the difference
was not statistically significant (84.0%Z vs. 82. 5%,

p=. 08).

Morbidity—Df the 572 black patients, there uwere 98
who had MIs during the course of the study. However, 32
patients had MIs which occurred in the &0 day period
prior to enrollment. OFf the 273, 007 white patients, there
were 3125 who had an MI, and 529 had an infarct in the 60
day period prior to enrollment. Sixteen or 2.7% of black
patients had more than one MI, and 1.8% of white patients
had more than one infarct (p=.042). First infarcts
defined as definite occurred in 65.3% of blacks and 58. 8%
of whites (p=ns). Documentation by ST-T changes, new ¢]
waves, and/or enzyme changes was accomplished in 91. 8% of
black patients and 86.6% of white patients (p=ns). The
location of the infarct did not differ in the two groups;
37.8%4 of black MIs were anterioT. 30. &% inferior, and
25 5% subendocardial, whereas for whites, 31. 9% were
anterior, 30.6% inferior, and 25. 5% subendocardial. In

the remaining infarcts, the location was unknouwn.
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Life table analysis of the time to death,
infarction, or censoring is presented in figure 3. The
unad justed difference with respect to infarction was
statistically significant (p=. 0021). Annual rvates of
infarction by age, sex, and race are presented in table
16. The overall rate of MI for blacks was 42.8 per 1000
per year, whereas that for whites was 28.8 per 1000 per
year (p<.0001). The numbers of blacks in the ages &5-74
was very small, but the rates of infarction for these
individuals was particularly high in comparison with
whites of the same ages. Young black males and black
females ages 55-64 exhibited rates of infarction which

were significantly higher than white rates.

In order to determine the relationship of race to
MI, Cox regression for both medical and surgical graoups
was employed. At the first step in the analgsis; all
relevant variables except race were allowed to enter; at
the second stage, race was allowed to enter only after
all predictors had entered. The results of the analysis

are displayed in table 17. In both medical and surgical

groups, Tace was a significant predictor of infarction
after controlling for important predictors of MI. In the
medical group, being black was associated with the

presence of MI (p<.0001), as it was in the surgical group

(p=. 004).
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Annval Rates of Myocardial Infarction in CASS (per 1000)

Table 16
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Males Females

Age Black White P Black White P

35-44 48. 2 25.8 .01 19.0 13.8 NS
N 5 2660 61 761

45-54 40. 8 30.1 NS 25.3 16. 2 NS
N 131 6438 85 1976

55—-64 41. 6 32.8 NS 58. 4 24.5 .008
N 87 6052 48 1988

65-74 281. 6 45. 2 <. 0001 107. 1 33.7 NS
N 18 1576 S 725




Surgical Patients in CASS

Table 17
Predictors of Myocardial Infarction for Medical and
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Medical Surgical
N=14, 131 N=8, 144
P at P at

Variable Beta Entry Variable Beta Entry
No. Ves. . 3563 <. 0001 Uns. Ang. . 2389 <. 0001
Prior MI . 3063 <. 0001 Rales . 5808 <. 0001
Uns. Ang. . 3660 <. 0001 Myo. Jep. -. 0898 <. 0001
Hypertension . 1391 <. 0001 Hypertension. 1110 . 0001
NYHA Class . 0654 <. 0001 Smoking . 1152 . 0010
Smoking . 1542 <. 0001 Prior MI . 1055 . 0069
Diabetes . 1347 . 0001 Prxml. Ves.-. 1138 . 0040
LY Score . 0260 0011 CHC—-No. Ves.. 0314 . 0008
Prxml Ves. —. 1046 . 0031 Other Occ. —. 2662 . 0284
Operable Ves.. 1034 . 0019 Digitalis =—.1740 . 0354
Rales . 3182 . 0098 Race . 5415 . 0112
Nitro -. 1140 . 0420
Race . 5629 <. 0001

No. Ves.=Number of Diseased Vessels MI=Myocardial
Infarction Uns. Ang.=Unstable Angina
Association Prxml.
Operable Ves. =Number of Opera
Myo. Jep. =Myocardial Jeopardy CHC-No.
Class-Number of Diseased Vessels

Occupation LV=Left Ventricular

NYHA=New York Heart
Ves. =Number of Diseased Proximal Vessels
ble Vessels
Ves. =Canadian Heart
Other Occ=0ther
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Information concerning the hospitalization of blacks
and whites in CASS is reported in table 18. As can be
seen, blacks and whites did not differ with respect to
hospitalizations except in the bypass surgery category.,
where a considerably higher percentage of whites were
hospitalized during the first year of enrollment. This
difference was also reflected in the total or all
hospitalizations category. 1t should be recognized that
for a significant proportion of blacks and whites that
hospitalization status was unknown due to death or
missing data. In the later years of follow—up, death was
the more important reason for unknouwn hospitalization

status.

Quality of Life—Indicators of quality of 1life | were
analyzed for both surgical patients and medical patients
with at least one diseased vessel. The results of these
analyses are presented in tables 19 and 20. In computing
tests of significance. deaths were included, so that
higher black mortality resulted in statistical
significance despite similar distributions of quality of
life characteristics in the two groups. In the surgical
group, blacks had a higher percentage of severe angina,
were more likely teo have quit work, and were more
sedentary than were whites. In the first year of

follow-up, blacks had a higher percentage of smokers,
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Percentage of Patients Hospitalized During

Follow-up Year
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Year 1 Year 3 Year 5

B W B W B W
All 34.8 50. 5% 192.2 18.95 22.6 19.8
Bypass
Suragery 19.8 40. 2% 0.0 1.1 S 1.4
Cardiac
including
MI i9.1 18.7 15.2 13.2 i6.8 13.3
Valvular,
Myocardial
Surgery .2 .4 1.9 .02 0.0 . 06
Other
Cardiac
Surgery 3.0 3.3 5.7 5.8 6.3 7.4
N 491 22,043 349 18,748 1920 12,429
Unknown 14. 3 .4 32.1 18.5 66.8 46.0
# P<. 0001

MI=Myocardial Infarction



Whites who ever had Surgery

Table 19
Selected Indicators of Quality of Life for
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Blacks and

Baseline Year 1 Year 3 Year 9

B W B W B W B W
Dead - —— 6.2 5.4 15.8 7.9 17.9 12. 5
Def. or
Prob.
Ang. Q0. 2. 7% 28. 4 24, 13 34. 31.1 32. 0 32. 2%
Mild or
Moderate
Angina 14, 24. 4 24.4 19.0 22, 20.1 19.2 23. 1
Severe
Angina 70. 60. 3 10.0 6.9 9. 9.5 15.4 7.1
GQuit
Work 22. 13.9 34.6 20.7 37. 21.8 29.5 21.8
Sedntry. 33. 36. O 27.2 15. 4 16. 11. 8 i2.8 2.3
Current
Smoker 45. 30. 3 32.1 20. 4 25. 22. 8 24. 4 22. 2%
Diuretic 45. 23. 4 34. 6 23. 0 43. 27. 2 52.6 28. 5
Beta
Blocker 54. 57. 2% 23. 5 18. 3% 33. 25. 3 37.2 28. 5
Nitro 75. 74. O 24.7 15.7 29. 20.7 24. 4 22. 9%
N 88 8550 g1 7426 2?5 8937 78 7467
Follow—up
Unknown 19.0 16. 3 12.0 4.6 22.8 16. 9
¥ P> 05 All other comparisons are significant at P< 05.

Prob. or Def=Probable or Definite Angina Sedntry=Sedentary

Recreational Activity Nitro=Nitroglycerin
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Table 20
Selected Indicators of Quality of Life for Black and
White Medical Patients in CASS+

Baseline Year 1 Year 3 Year 5
B W B W B W B W
Dead —— 18.5 9.5 25.4 16. 6 41.2 28.0
Praob. ot
Def.
Angina 76.9 74. b% 50.0 50.9 44 .9 49. 64 346.3 41. 4
Mild or
Moderate
Angina 32.6 35.95 33.8 35.2 29.7 32. 4 26.5 29. 1
Severe
Angina 39.6 31. 4 19.3 15. 3 15.9 11.2 108 8.2
Quit
Work 18. 9 15. 2% 34.7 20.8 30.4 21.9 20.8 18.1
Sedntry. 44.4 35. 2% 25.0 19. 6 17.4 13.8 10.8 10.2
Current
Smoker 56.2 35.7 38.7 30.8 31.2 29.8 24.5 256.1
Divretic 39.& 24. 9 36.3 26. 2 39.8 25. 2 29.4 22.5
Beta
Blocker 38.4 42 4% 45 2 50. 4 39.1 46.7 29.4 40. 2
Nitro 63.3 58. 7# 47. 6 44. 3 36.2 36.7 34.3 30.7
N 169 7843 124 6399 138 4820 102 5161
Follow-up
Unknown 21.0 15.5 1i0.4 4.7 23.3 18.1

+ Patients with at least one diseased vessel and angina
pectoris.

# P>.05. All other comparisons are significant at P<. 00

Prob. or Def.=Probable or Definite Angina Sedntry=Sedentary
Recreational Activity Nitro=Nitroglycerin
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although the percentages smoking were the same in year S.
A higher percentage of blacks was also using various
medications 1in the years following enroliment; in
particular diuretic use was significantly higher in all
years of follow-up as it was at baseline, and
nitroglycerin and beta blocker use was also significantly
higher during certain years of follow-up. The percentage
of patients with unknouwn follow—-up was approximately the
same in years 1 and 35 although blacks had a higher
percentage of unknowns in year 3. The small number of
blacks who had surgery, as well as a relatively high
percentage of unknouns., resulted in small numbers for the

purposes of comparison.

In the group of medical patients with at least one
diseased vessel, black mortality was considerably higher
at all three years. As in the surgical group, blacks had

more severe angina, were more likely to have quit work,

and were more sedentary than were their white
counterparts. Smoking patterns uwere gimilar in that
differences disappeared after the first year of

follow-up. A higher percentage of blacks vused diuretics,
although a higher percentage of whites used beta blockers
during years 3 and 5. Nitroglycerin wuse in the two
groups was similar. The high percentage of deaths as

well as the high percentage of unknowns resulted in small
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numbers for these comparisons.

Discussion

The important and most discouraging finding of this
study was that blacks in CASS experienced poorTer
survival, higher morbidity, and poorer quality of 1life
than did their white counterparts. Age and sex specific
survival was better for whites in both CASS and the
general U.S. population. In CASS, a population of
individuals with svuspected or proven coronary artery
disease, it was not surprising that a high percentage of
both black and white deaths was dve +to cardiac causes.
Multivariate analysis of the relationship between race
and mortality showed that being black was related to
higher mortality in medical patients, but was not related
to survival for surgical patients. For blacks, after
ad justment for key covariates, surgical therapy was found
to be associated with increased survival. Not only were
age and sex specific MI rates higher for blacks: but
multivariate analysis Tevealed that race was associated
with the occurrence of MI in both medical and surgical
groups. Hospitalization rates were higher for whites,
mainly because of increased levels of coronary artery
bypass surgery. Finally, comparisons of life quality
were clouded by higher percentages of incomplete

follow-up for blacks, yet available information showed
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that blacks +ared poorly on several indicators of life

quality.

Given the high level of risk of blacks in CASS
documented in chapter 2, it is not altogether surprising
that black survival was poorer than white. Black
mortality was heavily concentrated in the laborer group
and in those who were current smokers and/or reported a
history of hypertension. Mot only did blacks have a
higher degree of tmisk with respect to smoking and
hypertension which resulted in higher mortality., but
among those who were current smokers, blacks had higher
mortality. The combination of current smoking and
hypertension was particularly problematic for blacks;
this is supported by the fact that 27. 8% of blacks were
both current smokers and hypertensive, whereas @9.94 of
the white group had this combination of risk factors.
For individuals who had both of these risk factors, the O
year survival was 847 for  whites and 79% for blacks.
Blacks in the U. G have one of the highest coronary
heart disease mortality rates in the world, despite myths
that whites have much more coronary disease and that
blacks are immune %o coronary disease (20,97). Given
high levels of risk in the U.S. black population, it is
somewhat surprising that mortality from coronary disease

is not higher for blacks (295). However, in CASS black
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mortality rates were much higher than white rates and
were consistent with higher 1levels of rtisk due ¢to

cigarette smoking and hypertension.

An important finding wkich qualifies the previous
discussion was that after controlling for important

demographic, clinical, and angiographic characteristics

in the surgical group, race was found not to be
associated with survival. For blacks, after adjustment
for critical covariates, surgical therapy enhanced
survival. It was reported in chapter 3 that blacks in

CASS uwere underserved with respect to surgical therapy:;
that is blacks who were potential surgical candidates (at
least one diseased vessel and mild or moderate angina)
received bypass surgery less often than expected on the
basis of clinical and angiographic characteristics. It
is important to ask if the inaccessibility of surgical
therapy has resulted in shorter lives for those blacks
with coronary disease who did not receive surgery. of
blacks who had at least one diseased vessel and mild or
moderate angina, &2.7% of the medical group and 78. 6% of
the surgical group survived O years. However, this
comparison does not adjust for significant clinical and
angiographic differences between the two groups.
Nevertheless, the #finding that after adyjustment for

covariates, surgical therapy enhanced survival in blacks
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suggests that black medical patients with significant
coronary disease and chest pain might have benefited from
surgical therapy. Other investigators have reported mno
difference in the survival of black medical and surgical

patients (49).

although black survival improved with surgical
therapy. quality of life was not as favorable for black
surgical patients as for whites. Quality '09 life has
been defined as "an individual ‘s ability to perform a
variety of social roles and to derive satisfaction from
them (59)." Dimensions of life quality include (1)
performance of social roles, (2) the physiologic state of
the individual, (3) the emotional state of the
individual, and (4) general satisfaction (60). Measures
of quality of life in CASS were concerned primarily with
the second dimension, althouah aspects of the other three
dimensions are reflected in these measures (10). During
the first year of follow-up, a higher percentage of black
patients had severe angina. were on diuretics: were
current smokers, were sedentary. and quit work. At the
end of 5 years, some of these differences diminished as
the sicker patients died. in short: a higher percentage
of black surgical patients in comparison with their white
counterparts continued to have severe chest pain, needed

medication to control hypertension, and could no longer
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work. However, it is important to recognize that blacks
had higher baseline rates with respect to severity of
chest pain, cigarette smoking, diuretic use. and having
to quit werk. Finally, and of some importance quality of

life did improve for blacks who had bypass surgery.

The significant percentage of unknouwns and the high
percentage of deaths in black medical patients with at
ljeast one diseased vessel and chest pain made quality of
life comparisons between black medical and surgical
patients difficult. Since blacks were not rtandomly
assigned to medical or surgical therapy, comparison of
quality of life in the two groups was also problematic.
Results from the CASS randomized trial showed that
surgical patients had better quality of life with respect
to relief of chest pain, improvement in beth objective
and subjective indicators of functional status, and
diminished need for drug therapy, although no differences
were reported for employment and recreational activity
(10). Although it might seem reasonable to conclude that
black surgical patients would have the same experience in
relation to their medical counterparts, the available

information is not adequate to support this conclusion.
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Although the question of whether surgical therapy
prevented MI in blacks was not investigated. it was
discovered that race was associated with the presence of
MI in both medical and surgical groups. Gillum (20) has
reviewed population based studies which report MI
incidence in blacks. Results from these studies serve to
refute the myth that blacks seldom have MI. Since blacks
in CASS were anything but a random sample. comparison of
black MI rates in CASS with those of population based
studies is unwarranted. MI rates for CASS blacks were
high. given that almost 20% of the blacks enrolled had an
infarct during the course of the study. That CASS blacks
fared poorly with respect to MI is consistent with their
high levels of risk and mirrors the findings for survival

and quality of life.

The question of who are these blacks in CASS must be
raised again. The picture of high levels of risk and
minimal coronary disease has become clearer in that high
levels of mortality and MI are consistent with higher
levels of smoking and hypertension. The role of
hypertension in deaths due to cerebrovascular and renal
diseases must be considered in blacks (83)., although the
emall numbers of blacks in CASS did not yield many deaths
due to these causes. Others have indicated that black

mortality #from cardiac causes is lower than expected
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given levels of risk (20,83), although in CASS this was

not the case.

As was seen in chapter 2, blacks in CASS were in
some ways similar to blacks in the general population in
that they had high levels of tTisk as demonstrated by
comparable levels of cigarette smoking and elevated blood
pressure. Yet, evidence just presented in this chapter
indicated that blacks had much higher mortality than did
u.s. blacks of the same age and sex. As has been seen,
blacks in CASS were different by virtue of having
undergone cardiac catheterization, a relatively uncommon
event for black Americans. Consequently, blacks in this
study were very much part of the health care system; that
is they most likely had a regular physician who referred
them to a cardiologist who in turn recommended coOToOnary
angiography and bypass surgery in some cases. Yet, the
fact that the majority of black males were laborers
probably indicates that blacks in CASS were no better off
economically than other black males of the same age. The
same can be said of black females who were most likely
single heads of families. It is difficult to say much

more about blacks who enrolled in CASS.
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Blacks in this study were subjected to the hazards
of 1living in a society in which opportunities for blacks
are not what they are for whites. Clearly, inequality
affects black economic and social status (97), yet it
also is very much associated with the health status of
blacks (14). Greater cigarette use, excess hypertension,
poor nutrition, obesity, velative exclusion from health
promotion programs, and high levels of occupational and
familial stress are characteristics common to too many
black Americans. Blacks enrolled in CASS wuwere
characterized by high levels of risk factors and minimal
coronary disease. Despite the high percentage of
individuals with normal coronary arteries, black
mortality was high when ad justed for extent of disease.
In order to prevent mortality and morbidity, aggressive
control of hypertension in blacks with normal coronary
arteries and angina pectoris has been advocated (81). In
CASS, black mortality might have been reduced by such
therapy. although information concerning the
effectiveness of hypertension control was not available.
Undoubtedly, black mortality wnuld have been reduced by
cessation of cigarette smoking. A recent report from the
National Health and Nutrition Examination Survey
indicated that reduced levels of risk with respect to

cigarette smoking and hypertension have resulted in lower
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levels of mortality for U.S blacks during the years
1971-1980 (28). In CASS it is apparent that these
changes, if they were made, were not enough to offset
other factors resulting in high mortality rates
experienced by this small and perplexing group of black

Americans.



Chapter S5
Conclusion

Before reviewing the significant findings of this
thesis, it must be recognized that the Coronary Artery
Surgery Study was designed as first a randomized trial of
coronary artery bypass surgery and second a registry of
patients wundergoing coronary angiography faor the
diagnosis of proven or suspected coronary artery disease.
The CASS was not designed to answer the questions put
forth in chapter 1 of ¢this study. Nevertheless, the
existence of 573 blacks in the CASS registry presented a
significant opportunity to examine the experience of a
group of black patients who underwent coronary
angiography. In particular, it was possible ¢to
investigate the general topics of risk factors and
coronary artery disease, clinical decision making, and
therapeutic outcome as measured by mortality, morbidity,
and quality of life. These investigations answered many
questions, left others unanswered, and raised several neuw

questions as well.

In chapter 2 of this study, it was apparent that
blacks in CASS had high levels of modifiable risk factors
for coronary artery disease, yet low levels of disease as
documented by coronary angiography. In particular,

blacks in comparison to whites had higher levels of
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hypertension and current cigarette smoking. yet
considerably less coronary disease. 1t was demonstrated
that after controlling for important covariates, black
race was associated with the absence of significant
coronary disease despite the presence of chest pain. It
is difficult to account #for this chest pain in the
absence of significant atherosclerotic lesions. However,
a sizeable percentage of black males and both black and
white females exhibited this commonly encountered

situvation.

In chapter 3, the focus was on those blacks who were
potential surgical candidates in that they had chest pain
and at least one diseased vessel. After controlling for
the clinical and angiographic predictors of surgery, it
was discovered that blacks and in particular black
laborers were underserved with respect to coronary bypass
surgery. The possible reasons for this differential were
explored; the small numbers of black surgical candidates
and the dearth of information concerning income, marital
status, education, and insurance coverage precluded an
explanation for this finding. However., the differential
in surgical rates was not due to clincical and
angiographic differences between blacks and whites.
Blacks as well as whites had a definite medical need for

the operation, but it is likely that resources svch as
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health insurance, family support, and disability income
were not sufficient to enable blacks to undergo the

operation.

Finally, in chapter 4, the disappointing results of
higher black mortality and morbidity as indicated by
myocardial infarction, and poorer quality of life in
blacks who were candidates for bypass surgery were noted.
Mortality was concentrated in the laborer group and was
higher for blacks who were current smokers and reported a
history of hypertension. The role of hypertension in
mortality was more important for blacks than it was for
whites as indicated by proportional hazards analysis.
The finding that blacks with normal coronary arteries had
higher mortality than their white counterparts also
points to the possibility that hypertension related
conditions such as cerebrovascular and Tenal diseases may
have been important causes of death in these individuals.
However, the small numbers of deaths in blacks with
normal coronary arteries made it difficult to evaluate
this statement. Finally, the result that after
controlling for important covariates, surgical therapy
was associated with increased survival in blacks, yet was
used less often in this group raises serious questions

about the distribution of important medical resources.
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An important question is to whom, beyond the blacks
in the Coronary Artery Surgery Study, are these findings
applicable? A major problem with this study has been to
define who are the blacks that participated in casSs. It
is known that these blacks were predominantly middle age
males who were laborers. In addition, these individuals
had high levels of modifiable risk for coronary artery
disease as evidenced by high levels of current cigarette
smoking and hypertension. These levels of risk were
similar to those reported for a random sample of blacks
in the National Health and Nutrition Examination Survey.
However, the high mortality and myocardial infarction
rates for blacks in CASS indicate that this was not a
particularly healthy group of individuals. As was seen,
the probability of five year survival was much lower than
for U.S. blacks of the same age and sex. This is not
altogether surprising given that CASS blacks were

selected for coronary angiography.

What is unknown is how these blacks were selected
for angiography. There exists no information on referral
patterns to CASS institutions. 1t is likely that these
blacks had a regular source of health care given that
they were referred for cardiac catheterization. Yet, the
fact that 14 centers saw a total of 573 black patients

over a five year period indicates that CASS institutions



146

were seeing relatively few black patients. It is
difficult to detemine in what ways blacks in CASS are
representative ot (13 blacks undergoing cardiac
catheterization and (2) blacks of the same age and sex in
the general population. Given that cardiac
catheterization is a relatively uncommon procedure for
blacks, it is 1likely ¢that CASS blacks are in some way
representative of blacks undergoing the procedure. In
comparison to the general population, blacks in CASS were
distinguished by having undergone the procedure. Yet,
while they were similar with respect to leveis of
modifiable risk factors, they were much less healthy than
their counterparts in the general population.
Economically, they may have been relatively well off
given that that they most likely had health insurance to
cover the cost of cardiac catheterization. Unforunately,
data on income and health insurance coverage uwere not

available to assess the validity of this contention.

Furthermore, these findings raise questions about
the character of coronary artery disease in blacks. As
has been seen, the finding of chest pain in the absence
of significant coronary artery disease has been reported
by, other investigators. However, it is difficult ¢to
explain the presence of this pain: some have speculated

that it is due to coronary artery spasm whereas others
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feel that it may be due to left ventricular hypertrophy.
Nevertheless, this pain is an important symptom which
impedes daily functioning. Related to this question of
chest pain and minimal coronary disease is the question
do blacks have a lower incidence of coronary disease than
do whites? In addition, are the risk factors for blacks
the came as they are for whites. CASS, of course, was
not designed to answer these questions, although evidence
shows that CASS blacks did have less angiographic
coronary disease and that risk factors for the disease

were similar to those exhibited by whites.

An additional question raised by analysis in chapter
4 has to do with the role of hypertension in the black
experience. For all blacks, uncontrolled hypertension is
a particularly important factor in mortality due to
cardiovascular, cevrbrovascular, and renal causes. In
CASS no information regarding the effectiveness of
hypertension control was available, however evidence from
NHANES and MRFIT indicates that blacks were willing
participants in blood pressure cantrol programs and that
improved contrel of hypertension was responsible for a
decline in cardiovascular mortality for blacks. It is
also important to know if blacks delay in seeking
praventive care for the identification of elevated blood

pressure. Again, CASS was not designed to answer these
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questions, but the results clearly show that hypertension

was an important factor in black mortality.

A key assumption of this study has been that race is
a social category which is related to important
modifiable risk factors and indicators of coronary artery
disease such as chest pain, myocardial intarction,
mortality, and quality of 1life. This study has been
hampered by the lack of important social and economic
data beyond rudimentary occupational and employment
status categories. The Mational Heart, Lung, and Blood
Institute working conference on coronary heart diesase in
black populations devoted considerable time to conceptual
and methodological issues involved in studying the Trole
of socioeconomic and sociocultural influences in coronary
heart disease in blacks. The conference concluded that
the definition and measurement of socioeconomic status
has been too narrow and simplistic and that the concept
has been treated as a descriptive variable rather than a
multidimensional concept. The conference also stated
that there was a tendency to specify direct
unidirectional linkages between socioceconomic status and
ijllness outcomes without showing direct linkages between
social status and intervening variables such as
preventive health behaviors and clinical decision making

(29).
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This dearth of information on socioeconomic status
was particularly problematic in attempting to explain the
deficit with respect to coronary artery bypass surgery
for blacks. Basic information on health insurance
coverage and income would have allowed evaluation of the
hypothesis that blacks did not have surgery due to
insufficient resources. Evaluation of the other
hypotheses concerning black refusal to have the operation
and discrimination on the part of physicians and
jnstitutions would have required additional information
concerning the attitudes of blacks toward physicians and
their perceptions of the quality of health care provided
them. Concerning the discrimination hypothesis,
assessment of physician and institutional performance for
a variety of medical procedures would be necessary.
Great effort would be required to obtain such
information. Although much more needs to be done on this
issue, an important finding of this study has been that
blacks were underserved with respect +to surgery. The
data requirements necessary to reach this conclusion uere
considerable due to detailed angiographic and clinical

data needed to adjust for differing patient populations.

Clearly, the topic of blacks and coronary heart
disease is frought with many complexities. It is evident

that more knowledge must be acquired if effective health
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care is to be provided and delivered to blacks with
coronary artery disease. This has been recognized by
health care professionals who have met to discuss this
critical issue. In the spring of 1983 a symposium on
coronary heart disease in black populations was held and
in the fall of that same year an important National
Heart, Lung, and Blood Institute working conference on
coronary heart disease in black populations was convened

The conference made recommendations in four major areas;
epidemiology., Tisk factors, socioeconomic and
sociocultural influences, and natural history,
prevention, and medical and surgical treatment
(100, 101, 99, 102). Many significant research needs
identified at the conference have been mentioned

throughout this study.

The resources required to satisfy such needs are
considerable, yet given the competition for limited
funding for biomedical research, it is evident that
research needs will have to be carefully identified and
prioritized. Issues such as the incidence and prevalence
of coronary disease, risk factors including socioeconomic
status, hypertension in the black experience, and health
knowledge and attitudes af blacks are deserving of
further attention. Also, questions concerning the

distribution and quality of health care must be
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addressed. Recent reports from the Institute of
Medicine, the President’s Commission, and a recent DHHS
report on the health status of minorities, as well as

this study have emphasized this.

Finally, this study has recognized the importance of
social science approaches in studying health problems.
In CASS, millions of dollars were spent to collect
medical information, yet very little effort was devoted
to gathering information about socioeconomic status. If
such information had been available, more would be knouwn
about the epidemiology of angiographically determined
coronary disease as well as the distribution of important
health care technologies such as coronary angiography and
coronary artery bypass surgery. Social science
viewpoints (103) should be represented in the planning of
cardiovascular rtesearch which evaluates new theraputic
modalities such as percutaneous transluminal coronary
angioplasty and thrombolysis in the treatmemt of acute
myocardial infarction as well as in research concerned
with the epidemiology of coronary artery disease. I
more knowledge and understanding of the epidemiology,
diagnosis, and treatment of the major diseases of the
late twentieth century are to be gained, the perspective
of the social scientist, who has a distinctive

understanding of society and human behavior, must be
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heard and appreciated.
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