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Abstract

Over the past two decades, an increasing amount of

research has been directed toward discovering the causes of

major chronic diseases such as coronary heart disease (CHD)

and stroke, or cerebrovascular accident (CVA). Although

epidemiologic investigations in the United States and other

countries have succeeded in identifying physiological risk

factors related to coronary heart disease (e.g., elevated

serum cholesterol, high blood pressure, and cigarette

smoking), a major problem of many of these studies has been

the lack of intrapopulation variability.

Early international studies have shown that Caucasian

Americans seem to have a higher incidence of CHD in contrast

to the Japanese in Japan, and that there exists an increasing

CHD mortality rate for those of Japanese ancestry, from Japan

to Hawaii to California. The Honolulu Heart Program Study

(HHPS) was developed as an effort to study this reported

gradient of increased CHD mortality.

The original subject sample was comprised of men of

Japanese ancestry who were born in the years 1900-1919 and

who resided on Oahu in 1965. Interviews were initially

conducted to obtain demographic, lifestyle, sociocultural,

and medical information along with a standardized

cardiovascular exam; subjects have been tracked continuously

to the present. Very little research to date has been
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devoted to investigating the impact of psychosocial variables

on the development of CHD; the present study was devised to

examine the role of ethnic identity in the pathogenesis of

coronary heart disease. A subset (n=4,653) of the original

cohort in the HHPS, who filled out the Ethnic Identity Survey

(EIS), comprised the target population for the present study.

Both the EIS, which served as the attitudinal measure of

ethnic identity and behavioral measures of ethnic identity

(diet, reading or writing the Japanese language, and years

spent in Japan) were examined for the prevalence and

incidence of CHD.

The results of this investigation showed that having a

higher sense of ethnic identity (when each measure of ethnic

identity was considered individually and when all were

grouped in their various combinations) was negatively

associated with CHD prevalence. In contrast to the

attitudinal measure of ethnic identity (EIS), higher scores

on the behavioral measures of ethnic identity (in particular

having a Japanese diet) were found to be significantly

related (negatively) to the development of incident coronary

heart disease. Some support was also found for a negative

relationship between scoring higher on the EIS in combination

with two or three behavioral measures of ethnic identity and

CHD incidence.

A subsample of 121 men from this cohort who had died
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and had protocol autopsies performed was also examined for

atherosclerotic damage of the coronary arteries at the time

of autopsy. None of the measures of ethnic identity were

found to be associated with atherosclerotic damage, either

singularly or in combination. The lack of autopsy results

may have been due, however, to the relatively small sample

size of subjects or to potential autopsy biases.

Although there are a number of potential threats to

the validity of this study, inherent in many epidemiological

investigations, the results clearly showed that ethnic

identity was related to the pathogenesis of CHD. The

implications of the present research are discussed in terms

of possible directions for future research to identify ethnic

identity as an independent risk factor for coronary heart

disease.
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Chapter 1

Introduction

Although there have been major decreases in mortality

rates for the various forms of cardiovascular disease over

the past twenty years, coronary heart disease (CHD) is

currently still one of the most serious health problems in

the United States. According to the American Heart

Association (1992), one in every six men aged 45-64 in the

United States has some form of heart disease or stroke, or

cerebrovascular accident (CVA) , and one in eight at age 65

and beyond; and the odds for women aged 45-64 are one in

nine, and one in three in women aged 65 and over. Heart

disease is the leading cause of death followed by cancer and

then cerebrovascular diseases. According to the American

Heart Association (1992), CHD alone accounted for over

489,340 deaths in 1990. In 1990, cardiovascular diseases

accounted for 43 percent of all deaths recorded in America.

Its cost to the nation's economy is by far the largest for

any diagnostic group -- an estimated $110 billion in 1984

(Kannel & Thorn, 1990). A particularly disturbing observation

is the fact that heart disease affects many individuals who

are still in the most productive periods of their lives (ages

25-64) .

In recent years, an increasing amount of research has

been directed toward discovering the causes of CHD, and over
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the past two decades, worldwide epidemiologic investigations

have identified major risk factors related to the development

of CHD. Among the established risk factors for CHD, several

stand out: elevated serum cholesterol, high blood pressure,

cigarette smoking, excess body mass, excessive alcoholic

intake, lack of physical exercise, and certain

electrocardiographic abnormalities (Gordon, Garcia-Palmieri,

Kagan, Kannel & Schiffman, 1974; Keys, 1980; Keys, Arvanis,

Blackburn et al., 1972; Kleinbaum, Kupper, Cassel et al.,

1971; Whyte, 1976). Although CHD is often regarded as a

homogeneous entity, these risk factors have also been linked

to different manifestations of the disease, such as sudden

death, fatal myocardial infarction, nonfatal myocardial

infarction, and angina. In examining the area of coronary

heart disease and its risk factors, however, one must be

familiar with the basic functions of the heart which will be

covered in the next section.
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Chapter II

General Overview of the Heart

The adult human heart, weighing about ten ounces, and

not much larger than a clenched fist, is a remarkable pump

that pushes a striking amount of blood in a circuit through

miles of arteries that make up the circulatory system (Time,

1980). During the course of one day, it has been estimated

that at an average of 80 beats per minute, approximately two

thousand gallons of blood pass through its chambers

transporting oxygen and food materials for all of the body's

requirements. As two linked pumps, the left side of the

heart impels oxygenated blood that it has received from the

lungs via pulmonary veins into the aorta, and then to all the

body's tissues. Simultaneously, the right side pumps

deoxygenated blood that it has received from the body into

the venae cavae and then to the pulmonary arteries. The

atria act as receptacles and primer pumps for the ventricles,

while the ventricles provide the major source of power for

moving blood through the vascular system. The cardiac cycle

is the period from the end of one heart contraction to the

end of the next , consisting of a period of relaxation called

diastole, followed by a period of contraction called systole

(Guyton, 1981).
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piseases of the Heart

Despite a reduction in mortality from cardiovascular

diseases over the past decade, these disorders are still

responsible for half of all deaths in the United States

(Bing, 1981). Coronary heart disease (CHD) commonly refers

to any heart condition that reduces the ability of the heart

to pump blood manifested by decreased contractibility of the

myocardium from diminished coronary blood flow (Guyton,

1981). In general, heart disease is often the result of a

diseased condition of the blood vessels known as

arteriosclerosis. Atherosclerosis is the most common subtype

of arteriosclerosis, which refers to arterial lesion

characterized by internal thickening of arteries due to

localized accumulation of lipid, known as atheroma, which

often leads to blood flow problems in the coronary, cerebral,

and renal areas of the body (Berkow, 1982). Atherosclerosis

is a natural process which occurs in all individuals in the

aging process beginning in childhood. Fatty streaks are the

earliest lesions of atherosclerosis and can be found commonly

in the coronary arteries of children (Ross, 1986). With

increasing age, fatty streaks evolve into fibromuscular,

atherosclerotic plaques. A number of possible

pathophysiologic events are being considered by researchers

in the development of atherosclerotic plaques. Platelets,

monocytes, and lipids all appear to be integral factors in
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the development of pathologic atherosclerotic plaques that

obstruct blood flow. The initial injury to the arterial

endothelium that sets in motion the process leading to fatty

streaks is apparently mediated by monocytes that adhere to

the surface of the coronary arterial endothelium. Platelet

adherence, aggregation, and release of smooth muscle growth

factor causes the embryonic atherosclerotic plaque to

increase in size. Adherent monocytes also migrate into the

lesions, transformed into macrophages which also release

smooth muscle and fibrous tissue growth factors. The

resultant fibrous smooth muscle plaque demonstrates abnormal

transport of lipid from the aterial lumen. Some of this

lipid becomes deposited in the plaque leading to further

macrophage infiltration, growth factor release, and smooth

muscle and fibrous cellular proliferation (Alpert, 1989).

The different subtypes of eRD reflect different

manifestations and degrees of atherosclerotic involvement or

damage.

CED Subtypes

The most common manifestation of clinically

significant atherosclerosis is angina pectoris. Angina

pectoris is a clinical syndrome due to myocardial ischemia,

characterized by episodes of precordial discomfort or

pressure, typically precipitated by exertion and relieved by

rest or sublingual nitroglycerin. Myocardial ischemia refers
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to the lack of adequate blood flow to the heart muscle often

due to thrombosis which involves constriction or obstruction

of the coronary arteries. The thrombotic event occurs when a

preexisting atherosclerotic plaque ruptures or fissures.

Angina pectoris occurs when cardiac work and myocardial

oxygen demands exceed the ability of the coronary arterial

system to supply oxygen as a result of blood flow reduction

below 15% of normal rates (Alpert, 1989). The pain of angina

pectoris is believed to be a direct manifestation of

myocardial ischemia. Pain from angina pectoris is commonly

felt beneath the sternum and is often a vague, troublesome

ache or a severe crushing sensation. Patients with severe

angina invariably have extensive coronary atherosclerosis and

patchy myocardial fibrosis, although the connection between

angina and other serious coronary disorders is not clear

(Berkow, 1982).

A second CHD clinical subtype is commonly referred to

as myocardial infarction. Myocardial infarction occurs when

there is necrosis of some mass of heart muscle due to

inadequate blood supply. Within 15-20 minutes of the onset

of myocardial ischemia and continuing for 3 to 6 hours, a

wave of irreversible myocardial cellular injury occurs

(Alpert, 1989). In the majority of the cases, myocardial

infarction is a result of severe atherosclerosis of coronary

arteries with or without acute thrombosis. Recently,
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however, spasms of one or more of the diseased vessels has

been implicated as a factor in its pathogenesis (McIntyre,

Lewis, Parker, & Paraskos, 1983). This clinical condition is

characterized by precordial pain similar to (but usually more

intense and prolonged than) angina pectoris and moderate to

sever left ventricular dysfunction. The combination of

severe exertion and excessive fatigue or unusual emotional

stress has been incriminated as a combination likely to

precipitate myocardial infarction (Berkow, 1982).

A third common clinical syndrome of CHD is often known

as sudden cardiac death. The World Health Organization (WHO)

defines sudden death as that occurring within 24 hours of the

onset of illness or injury. Sudden death due to coronary

heart disease is death within one hour of symptom occurrence

(World Health Organization, 1977). Approximately 550,000

deaths per year are due to CHD and an estimated 60%

(approximately 350,000) occur within the first hour, usually

before the patient reaches the hospital to receive medical

care (Fulton, Julian, & Oliver, 1969; Kuller, 1980). Many of

these fatalities, however, may be prevented. As seen in a

review of epidemiological and clinical statistics (Kuller,

1966) sudden death is caused by cardiovascular disease in

approximately 60% of cases. In patients with heart disease,

abnormalities of ventricular function or severe, diffuse

coronary artery disease are found in the majority of patients
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who have faced sudden cardiac death. These abnormalities may

range from global left ventricular dysfunction to localized

contraction abnormalities due to scarring from prior

myocardial infarction. It appears that these ventricular

function abnormalities can predispose the heart to the rhythm

disturbance most frequently responsible for sudden cardiac

death: ventricular fibrillation (McIntyre, Lewis, Winslow,

Parker, & Kaye, 1983).

Assessment of Heart Pisease

There are many ways to assess heart disease. Each

assessment method has a unique methodology.

Electrocardiogram lECGl Assessment

The most common noninvasive assessment procedure for

heart disease is known as an electrocardiogram (ECG). An

electrocardiogram is simply a recording of the electrical

forces produced by the heart. The body itself acts as a

giant conductor of electrical current and any two points on

the body may be connected by electrical "leads" to register

an ECG or to monitor the rhythm of the heart. The tracing

recorded by the electrical activity of the heart forms a

series of waves and complexes which have been arbitrarily

labeled the P wave, the QRS complex, the T wave, and U wave.

The waves, or deflections, are separated by regularly

occurring intervals. Depolarization of the atria produce the

P wave. The depolarization of the ventricles produces the
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QRS complex. Repolarization of the ventricles causes the T

waves. The significance of the U wave is uncertain. The ECG

is analyzed with respect to its rate, rhythm, the site of the

dominant pacemaker and the configuration of the P and QRS

waves. If for some reason the sinus node fails to act as the

normal cardiac pacemaker, some other atrial forces may take

over and the P wave will be different in configuration. With

conduction through the atria, the atrioventricular (AV) node,

or bundle of His is slowed, the P-R interval will be longer.

If there is a delay or interruption in conduction in either

bundle branch, the QRS will widen in a manner typical for

either right or left bundle branch block. Thus, by looking

at abnormal ECG patterns, heart disease is often diagnosed.

Angiographic Assessment

Angiography is the radiographic recording of contrast

material injected into arteries, veins, or heart chambers to

define anatomy, disease, or direction of blood flow (Berkow,

1982). The definitive diagnosis of coronary artery disease

is predominantly made by coronary angiography. Visualization

of the coronary arteries in this procedure enables one to

determine the presence or absence of atherosclerotic coronary

disease (Ross & Peterson, 1983). Angiography is commonly

used when patients demonstrate signs such as chest pain which

may indicate the existence of angina.
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Specifically, coronary arteriography (angiography) is

performed by selective injection of five to ten milliliters

of contrast medium into each coronary artery, with

cinefilming in multiple oblique and angulated projections at

thirty to sixty frames per second and/or large film or

photospot exposure at four to six per second. In this

process one obtains dynamic as well as high-resolution images

of the coronary arterial tree. Diagnostic visualization of

obstructive lesions within the main branches of the coronary

vessels is provided.

In essence, angiographic assessment is often used

prognostically for understanding the natural history of CHD

and is helpful in determining whether operative treatment is

feasible for bypassing obstructive lesions within the

coronary arteries (Ross & Peterson, 1983). It is important

to note that although it ts considered an invasive procedure,

coronary angiography has been proclaimed to be comparatively

safe with an acceptable mortality of 0.1-0.2%. It should be

utilized when the presence or absence of coronary artery

disease cannot be determined by other means and/or to

evaluate patients for invasive therapy.

Cardiac Enzyme Assessment

Research has indicated that serum cardiac enzyme

measurements taken from blood samples may be a valuable
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assessment toll in the diagnosis of "definitive H myocardial

infarction (Martin, Hobbs, Armstrong, & deKlerk, 1989).

Enzymes are released in large quantities into the

blood from necrotic heart muscle following myocardial

infarction. Larger quantities of cardiac enzymes normally

reflect more heart damage. The rate of liberation of

specific enzyme release differs following infarction, and the

temporal pattern of enzyme release is of diagnostic

importance (Braunwald & Alpert, 1983). Most commonly

followed enzymes include creatine kinase (CK), lactate

dehydrogenase (LDH) , and serum glutamic oxaloacetic

transaminase (SGOT).

In essence, cardiac enzyme measurements are commonly

used in diagnosing the existence of myocardial infarction and

also for determining the severity of an infarct, which is the

most important prognostic factor for survival. Specifically,

infarct size can be estimated from total levels of creatine

kinase and also from the MB-isoenzyme of creatine kinase

which is the isoenzyme most accurate in the diagnosis of

myocardial damage. Cardiac enzyme measurements can also be

useful in monitoring heart activity following myocardial

infarction (Becker, Gore, & Alpert, 1989).
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Autopsy Assessment

Cardiac autopsies are commonly performed on cases

involving sudden death. It is usually used for diagnosis of

myocardial infarction as the cause of sudden death.

Autopsy procedures involve examination of the deceased

person's heart primarily by inspection for gross and

microscopic confirmation of heart disease. Visually,

ventricle volume enlargement can be detected within three

days of the infarct. Sections of the heart are also examined

for lesions in the coronary arteries (Alpert, 1989).

Membrane damage to cardiac cells which cannot be overtly

detected is often identified through electron microscopy.

In sum, cardiac autopsy findings have proven to be

helpful in diagnosing whether death was caused by heart

problems. It has also proven to be important in researching

the course of heart disease. Autopsy findings, for example,

have shown that survival after myocardial infarction is

dependent on infarct size and residual left ventricle

function (Muller, Braunwald, Mock, et al., 1984). Autopsy

studies such as The Multiple Risk Factor Intervention studies

have also used autopsy procedures in order to identify silent

myocardial infarctions (Martin, Hobbs, Armstrong, & deKlerk,

1989) .
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Summary

Understanding the functions and diseases of the heart

is a complex process. Commonly known risk factors such as

cholesterol, elevated blood pressure, cigarette smoking,

obesity, excessive alcohol intake, lack of physical exercise,

and certain electrocardiographic abnormalities all appear to

contribute to the increased development of the

atherosclerotic process which predisposes an individual to

the emergence of clinical CHD syndromes (e.g., myocardial

infarction). Before further exploring other types of CHD

risk factors, however, it is important to look at

epidemiological method01ogies that have been used to study

this disorder along with the existing research that has

already been conducted on CHD.
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Chapter III

Epidemiological Methods

There are many experimental designs that have been

applied to the study of coronary heart disease.

Historically, epidemiological studies have proven to be very

useful in studying health disorders such as CHD because they

often provide valuable information about these problems on a

large scale basis over extended periods of time. They share

a great deal of similarity to some forms of traditional

psychological research, although there are distinctive

differences.

First, epidemiological investigations are some large

scale psychological studies in that they incorporate large

target populations (n > 1000), which is characteristic of the

present study. As as example, in the area of educational

psychology, a large number of subjects (n > 1000) were used

in the development of the Wechsler Adult Intelligence Scale

(WAIS). As another example, a significant number of subjects

were also incorporated in creating the Minnesota Multiphasic

Personality Inventory (MMPI) in the area of personality

assessment. The power and ability to generalize from results

generated from a large randomly selected subject sample is

much greater than form data based on a small sample size.

Secondly, like psychological research, epidemiological

studies usually have clearly identifiable dependent variables
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which are usually objectively derived measures within a

specified medical context. Psychological research also often

incorporates biobehavioral responses in operationalizing

dependent variables in studies ranging from therapy outcome

studies of anxiety or depression to the learned control of

physiological respons~s such as heart rate.

Thirdly, both epidemiological studies and

psychological investigations have employed powerful new

research methods in which longitudinal designs provide

considerable information about psychological/behavioral

states or disease progression. Variables such as age, for

example, can be studied in relation to the progression of a

particular disease, or change in cognitive or social

development.

Finally, it is important to mention that although both

epidemiological research and psychological research often

share common statistical techniques in analys6s,

epidemiological research often incorporates procedures that

are only now beginning to be used in psychology (e.g., Cox

Proportional Hazards Test). Methods such as the Cox

Proportional Hazards Test, which is similar to ANOVA, are

particularly useful in analyzing longitudinal data because

they allow one to compare groups for the length of time to a

specific dependent variable end point <e.g., a first

myocardial infarction or death) .
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Large Scale Mainland U,S. Epidemiological Studies on CHD

Since 1950, a number of epidemiological studies around

the world have reported geographic differences in the

mortality, pathology, prevalence, and incidence of coronary

heart disease.

Framingham Study

One of the first studies that looked at heart disease

on a large scale was the Framingham Study, with reports

dating back to 1950 (Dawber, 1980). The initial focus of the

Framingham Study was in the development and testing of

methods for the early detection of heart disease and the

screening of apparently "well populations" to determine

asymptomatic diseases. A total of 5,209 Caucasian male and

female subjects aged 35 to 94 were selected to participate in

this study. Subjects free of CHD at first examination were

followed every two years, which included a medical history

and physical examination for 30 years. Average annual rates

of first major cardiovascular events were highest at ages 85

to 94 (83 per 1,000), and lowest at ages 35-41 years (5 per

1,000 men).

A ten-year follow-up study by Dawber, Kannel, and

McNamara (1963), however, indicated that increased risk of

developing clinical CHD was significantly associated with the

following pre-existing characteristics: male sex, older age,

elevated levels of serum cholesterol, elevated blood
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pressure, certain electrocardiographic abnormalities,

cigarette smoking, excess weight, and low pulmonary vital

capacity. The presence of more than one high-risk factor was

found to increase greatly CHD risk (Dawber, Kannel, &

McNamara, 1963).

Western Collaborative Group Study

The Western Collaborative Group Study (WCGS)

(Rosenman, Friedman, Strauss, Wurm, Kositchek, Hahn, &

Werthessen, 1964) was conducted in 1960-1961 as a prospective

epidemiological investigation of CHD incidence. The subjects

used in this research were 3,524 men who were 39-59 years of

age at intake and employed in ten California companies.

Clinical CHD occurred in 257 subjects during an 8-1/2 year

follow-up. Incidence of CHD was significantly associated

with smoking habits, blood pressure, serum levels of

cholesterol, and type A behavior. A 22-year mortality

follow-up of this cohort in 1982-1983 accounted for about 98%

of the cohort and determined that 274 of the subjects had

died of coronary heart disease (Ragland & Brand, 1988).

Systolic blood pressure, serum cholesterol level, cigarette

smoking and age were found to be highly significant

predictors of coronary heart disease, although in contrast to

the previously obtained findings, type AlB behavior showed no

association with coronary heart disease mortality. It is

important to mention, however, that a major problem that has
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handicapped studies such as the Framingham Study and the

Western Collaborative Group Study has been the lack of intra

population variability. Subjects in studies such as these

were primarily whites (Framingham) and older white males

(WCGS) .

Cross-cultural Studies on CHO

In order to address the issue of the lack of subject

variability in studying CHO, there have been several other

studies that have looked at CHO across cultures.

Swedish Studies

In 1963, Tibblin, Wilhelmsen, and Werko examined the

incidence of nonfatal myocardial infarction and death from

ischemic heart disease and other causes in a group of Swedish

men over a period of 10 years. The study population was

recruited from men living in Goteburg, Sweden, born in 1913,

and still alive at age 50 years. A total of 847 subjects

participated in this study. The results, over ten years,

indicated that men who died of ischemic heart disease had

higher levels of systolic blood pressure and serum

cholesterol at baseline, when compared with those who had

nonfatal myocardial infarction.

Japan. Hawaii. and California Collaborative Studies

("Nihonsan")

Along with other efforts that have been made to study

ethnic and geographical differences regarding CHO on a large
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scale, three cooperating cardiovascular disease studies,

known as "Nihonsan H
, have been established in Japan, Hawaii,

and California in order to study the prevalence and incidence

of CHD using a cohort of men of Japanese ancestry aged 45-69.

This collaborative effort has been geared toward examining

three population groups presumably similar genetically but

differing in their environment and lifestyles.

Berkeley Study

As part of the coordinated efforts of the three major

investigations regarding CHD, the Berkeley Study was

conducted by the School of Public Health at the University of

California at Berkeley, with funds from the National

Institute of Neurological Disease and Stroke, and from the

National Heart and Lung Institute. In 1968, a total of 2974

Issei and Nisei men between the ages of 30-69 participated in

this study. The subjects were all residing in San Francisco

Bay counties. In addition, a group of 835 Japanese-American

men living in Santa Clara were also examined (Belsky, Kagan,

& Syme, 1971).

All subjects were screened regarding a general medical

history, diet, electrocardiogram, spirometry anthropometric

measurements, blood pressure, asculometry evaluation,

neurological examination, and glucose level. It is important

to note that the results of the Berkeley Study have been

published in conjunction with the Hiroshima and Nagasaki
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study and the Honolulu Heart Program Study (Belsky, Kagan, &

Syme, 1971).

Hiroshima and Nagasaki Stud¥

The longitudinal study in Japan was conducted by the

Atomic Bomb Casualty Commission (ABCC) in collaboration with

JNIH in the cities of Hiroshima and Nagasaki. In 1965, male

Japanese nationals were selected from 20,000 people in the

Adult Health Study sample who were under clinical

surveillance by the ABCC as part of its investigation of the

late effects of radiation. All subjects were between the

ages of 45-69, and were residing in Hiroshima and Nagasaki.

There were 2,141 participants in this study (Beebe, Fujisawa,

& Yamasaki, 1960).

All subjects were required to fill out questionnaires

and were examined in order to obtain a general medical

history, diet, electrocardiogram, spirometry, arthropometric

measurements, blood pressure, asculometry evaluation,

neurological evaluation, and data on glucose levels. The

results of this investigation have also been pUblished in

conjunction with the Berkeley Study and the Honolulu Heart

Program Study (Belsky, Kagan, & Syme, 1971). Specific

results will be discussed in a future section.

Honolulu Heart Program Study Research

Given the fact that the present study is primarily

concerned with data from the Honolulu Heart Program Study,
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which is a branch of the National Heart, Lung, and Blood

Institute, a more detailed description of this study will

follow in contrast to the previously described collaborative

investigations.

The Honolulu Heart Program Study is a prospective

epidemiologic investigation of CHD and stroke, among men of

Japanese ancestry who were born in the years 1900-1919 and

who were residing on the island of Oahu in 1965. Published

reports in the 1950s indicated that the mortality for CHD in

middle-aged Japanese men living in Hawaii was intermediate

between that reported for men of the same age in Japan and

the higher rate reported for middle-aged Caucasian males in

the United States (Worth, Kato, Rhoads, Kagan, & Syme, 1975)

Under the assumption that changes in risk factors brought

about by stages in lifestyles and environment related to

westernization would account for the difference in the

disease experience, the Honolulu Heart Program Study was

organized as part of a collaborative effort to document the

reported east-to-west gradient of increased mortality due to

coronary heart disease among Japanese men living in Japan,

Hawaii, and California (Gordon, 1967). Ongoing investigators

have documented this gradient for most measures of CHD risk

including mortality, prevalence, and incidence rates (Gordon,

1967; Kagan, Harris, Winkelstein et al., 1974; Marmot, Syme,
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Kagan, Kato, Cohen, & Belsky, 1975; Robertson, Kato, Rhoads,

et al., 1977; Worth, Kato, Rhoads, Kagan, & Syme, 1975).

The Honolulu Heart Program Study began in 1965 with a

standardized cardiovascular examination of a cohort of

middle-aged Japanese men residing on the island of Oahu.

This is the population that has been followed for the

subsequent appearance of cardiovascular disease. the initial

target cohort was made up of Japanese men who were born

between the years 1900 and 1919 who were living on Oahu in

1965 (excluding those in chronic care institutions). Of

11,198 such men who were located by updating World War II

Selective Service Files, 8,006 (72%) reported for an initial

examination which was carried out during the years 1965 to

1968 (Worth & Kagan, 1970). The generation of men

participating in this study were characterized by

considerable upward social mobility. The great majority were

sons of immigrant laborers. Half of the subjects never

attended high school, while only 15% had any technical school

or university training. The largest proportion of men

(nearly 40%) held jobs as skilled laborers and about 15%

worked as supervisors or foremen. Another 20% of these men

held clerical positions and 10% were managers or

professionals. The remaining 15% were predominantly employed

as semi-skilled and unskilled workers. Standardized
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interviews were given to obtain demographic, lifestyle,

sociocultural, and medical information.

Honolulu Heart Program Study Methodology:

Physiological Variables

The baseline examination was carried out during 1965

1968. The subjects' social and medical histories were

obtained by nurse interviewers (Kagan, Gordon, Rhoads, &

Schiffman, 1975). Blood pressure was measured three times

using a mercury manometer with a standard cuff applied to the

left arm of a seated subject. Diastolic blood pressure (DBP)

was determined at the fifth Korotkoff phase of plane. The

mean of all three measurements was used for analysis.

Resting 12-lead electrocardiograms (ECG) were recorded using

a Sanborn single channel machine at a speed of 25 MM/sec.

Time forced vital capacity was recorded using a Collins

Spirometer. Body mass index (BMI), a measure of obesity, was

calculated as weight in kilograms divided by height in meters

squared (weight in kg/ (height in m)2). Grip strength was

measured in both hands using a standard dynameter and was

recorded to the nearest kilogram. Alcohol consumption was

recorded in ounces of ethanol per month using conversion

factors as specified in USDA Handbook No.8. Information on

coffee consumption was obtained as part of a 24-hour diet

recall interview by asking the number of cups of coffee drunk

during the 24 hours before the day of examination.



24

Cigarettes per day for the number of years smoked was

converted to cigarette-years to provide an estimate of life

smoking at baseline. A physical activity index was

calculated from the number of hours spent in five levels of

activity: none, sedentary, slight, moderate, heavy. Blood

was collected after a fifty gram (g) glucose load. Subjects

were not asked to come in a fasting condition, but time

elapsed since this last food intake was recorded. The serum

was frozen at minus 20 degrees centigrade for shipment to the

USPHS Heart Disease Control Program Laboratory in San

Francisco, where determinations of serum cholesterol,

triglycerides, uric acid, and glucose were done using auto

analyzer methods. Evaluation of each man's diet, using the

24-hour recall method was conducted by a dietician.

Honolulu Heart Program Study Methodology:

Sociocultural Variables

As part of the initial interviewing procedure,

information regarding socio-cultural variables was collected,

which included measures of education, occupation, marital

status, number of children, number of siblings, birth order,

number of persons in household, type of housing, religious

preference, and longest period of residence in urban or rural

areas. Information regarding acculturation variables

included the ability to read or write Japanese and years

lived in Japan. An acculturation questionnaire used in this
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study was mailed in August 1971 to 7,639 men who had

completed the initial examination, and who were prevalence

free of stroke, cancer and CHD, and who were thought to be

alive and residing in Hawaii on August 1, 1971. By the end

of December 1971, 4,653 (61%) of the men had returned

completed questionnaires while 2,986 had not responded (39%)

(Reed, McGee, Cohen, Yano, Syme, & Feinleib, 1982). Because

a few members of the community were disturbed by some of the

questions referring to ethnicity, no further mailings were

made to nonrespondents. The items used to develop the

acculturation scales were obtained from an acculturation

questionnaire developed in California and from social,

cultural, and demographic information included in the initial

examination interview. Acculturation scores were obtained by

looking at categories of cultural upbringing, current

cultural assimilation, current social assimilation and a

total acculturation score.

It is crucial to note that a cultural identity scale,

known as the Ethnic Identity Scale (EIS), was also

administered along with the acculturation questionnaire.

This inventory (see Appendix A) primarily assesses the degree

to which a respondent identifies with Japanese culture.

Originally developed by Masuda, Matsumoto, and Meredith

(1970), this scale was developed in order to monitor changes
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in attitudes toward ethnicity and social change among

acculturating Japanese-Americans.

The Ethnic Identity Scale was drawn up by a

"conceptual" approach rather than by empirical testing which

is characteristic of many psychological tests, such as the

Minnesota Multiphasic Personality Inventory (MMPI). Tests

that are developed conceptually, however, often fail to

represent what one is attempting to measure due to the fact

that test items may contain biases of the test developers and

not representative of the target population. As an example,

in the case of the EIS as a whole, it is difficult to

determine whether the questions on this test truly tap in to

feelings of ethnic identity for Japanese-Americans or whether

they are more just the author's conceptions of what they

believe to be an accurate measure of a sense of

"Japaneseness" for this group of people. It is important to

indicate, however, that the EIS was one of the few surveys in

existence in the area of ethnic studies, which was an area

receiving very little attention at the time. It is also

important to mention that although methodological problems

exist with non-empirically derived questionnaires, the EIS

appears still worthy of investigation because of the richness

of associations that can be derived from both the

psychosocial information obtained and the existing

physiological data collected over the past 20 years. It is
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also clear that this test appears to be deserving of further

investigation because: (a) there are substantial amounts of

data based on this questionnaire which has been collected as

part of the Honolulu Heart Program Study, a long-term,

longitudinal investigation allowing for sophisticated

multivariate analyses; (b) there is increasing interest in

ethnic studies in Hawaii; and (c) there has also been growing

research interest in ethnic identity as a CHD risk factor.

All subjects in the Honolulu Heart Program Study were

evaluated by a physician for the presence of CHD. Every

subject judged to be free of definite CHD at the first

examination were considered to be at risk for incidence. The

following manifestations of CHD were included in the

classification of incidence cases: (a) myocardial infarction

(MI); (b) acute coronary insufficiency (ACI); (c) angina

pectoris (AP); and (d) death caused by CHD.

Results of the Honolulu Heart Program Study

Unlike the Berkeley Study and the Hiroshima and

Nagasaki Study, considerable research has been published

reporting on major findings of the Honolulu Heart Program

Study. Of the 8,006 men in the original cohort, 7,705 were

specifically free of definite CHD (Kagan, Gordon, Rhoads, &

Schiffman, 1975). The prevalence of CHD increased from 30

per thousand in men aged 45-49 to 53 per thousand in men aged

65-69. In two years, 101 cases of new CHD developed in this



28

cohort at a rate of 6.6 per thousand, and there were 10

deaths attributable to CHD. In essence, the incidence of CHD

Japanese men living in Oahu appeared to be very low compared

to that found in the Framingham Study. In other respects,

the key findings of the prospective data from the Honolulu

Heart Program Study appear to parallel those from other

prospective population studies. For example, CHD appeared to

increase with age. Also, major risk factors having an

independent relationship to CHD incidence were similar to

those found in other studies, and include cigarette smoking,

blood pressure levels, and serum cholesterol level, were also

found in this cohort (Yano, Reed, & McGee, 1984). Glucose

intolerance and serum triglyceride did not appear to have an

independent relationship to total CHD incidence, although

elevated uric acid levels and obesity clearly seemed to be

associated with CHD incidence.

In a ten-year follow-up of 7,705 Japanese men from the

original cohort, aged 45-68 and judged free of CHD at the

initial examination, 511 new cases of CHD were identified as:

(a) fatal CHD, 139; (b) nonfatal myocardial infarction (MI),

216; (c) acute coronary insufficiency (ACI) , 55; (d) and

uncomplicated angina pectoris (AP), 101 (Yano, Reed, & McGee,

1984). The incidence rate of fatal CHD and nonfatal MI for

this cohort was less than half the rate for U.S. whites and

approximately twice the rate for Japanese men living in



29

Japan. This may well be due to basic differences between

cultures, such as dietary differences. The risk factors

retaining significant association with CHD varied with

clinical subgroups of CHD. Among the characteristics

investigated, systolic blood pressure was a consistent risk

factor for all manifestations except AP. Cigarette smoking

showed a similar pattern. Serum cholesterol was

significantly associated with fatal CHD, and nonfatal MI, but

its contribution to CHD risk was less potent than systolic

blood pressure or cigarette smoking. Glucose intolerance was

strongly associated with fatal CHD but with no other

manifestation of CHD. Alcohol consumption, however, was

shown to be a strong protective effect for fatal CHD and MI.

Uncomplicated AP was distinguished from other CHD

manifestations by the absence of association with the most

common risk factors for CHD, including blood pressure, serum

cholesterol and cigarette smoking.

Joint Findings of the Hiroshima-Nagasaki Study, the

Berkeley Study, and the Honolulu Heart Program

Study

Early international comparisons repeatedly have shown

Caucasian Americans to have a high incidence of CHD and

Japanese in Japan to have a relatively low incidence of CHD

(Trornbold, Moellering, & Kagan, 1966). As an example, Ueda

(1962), using 1960 statistics, found the mortality rate from
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heart disease in Japan to be about one-fifth that of the U.S.

Yano and Ueda (1963) determined the prevalence of CHD among

approximately 5,000 native Japanese subjects in Hiroshima,

and found it to be one-fourth that observed among Caucasian

subjects in the Framingham Study in the U.S.

It has also been observed that for many men of

Japanese ancestry that there is a gradient in CHD mortality

from Japan to Hawaii to California (Syme, Marmot, Kagan,

Kato, & Rhoads, 1975), Several reports on the collaborative

efforts of the Berkeley Study, the Hiroshima-Nagasaki Study,

and the Honolulu Heart Program Study involve comparative data

analyses on CHD prevalence. It is important to note that

this finding of increasing westward CHD mortality was found

to be significant among males of Japanese ancestry across all

three investigations. The CHD mortality increased from Japan

to Hawaii to California. Japanese-American males in both the

Honolulu Heart Program Study and the Berkeley Study were also

found to have higher mean uric acid levels than the Japanese

male population. The prevalence of coronary heart disease

was shown to follow the general Japan-Hawaii-California

gradient with California Japanese-Americans demonstrating a

higher prevalence rate of CHD (Marmot, Syme, Kagan, Kato,

Cohen, Belsky, 1975)
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Summary

In essence, it is evident that epidemiological methods

often incorporate longitudinal study designs especially in

the area of heart disease. Studies such as the Framingham

Study have added credence and validity to the existence of

standard biological risk factors such as cholesterol, blood

pressure, cigarette smoking, and excess weight as causative

factors to the development of CHD. Recent cross-cultural

investigations, such as the collaborative effort of the

Hiroshima-Nagasaki Study, the Berkeley Study, and the

Honolulu Heart Program Study have shown that Japanese

Americans tend to have a higher mortality and prevalence rate

for heart disease the farther west they go, starting from

Japan westward to California. The next chapter will explore

how psychosocial factors may play an important role in the

development of CHD.
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Chapter IV

Psychosocial Variables, Stress and the Pathogenesis of

Coronar¥ Heart Disease

Although commonly researched and identified biological

risk factors such as elevated serum cholesterol, high blood

pressure, smoking, excess body mass, and excessive alcohol

intake have been shown to be related to the development of

CHD, a major issue concerns how psychosocial processes can

also alter the risk of coronary heart disease. In

experiencing an emotion, the visible connection between mind

and body is often observed in motor reactions, flushing,

sweating, weeping, and other changes often impossible to

master by conscious effort. This leads to the idea that

pathological damage can be caused by emotional states. The

old conception that there is a duality between mind and body

has given way slowly to the development of psychosomatic

medicine with the acceptance of the interdependency of both

these components. The cardiovascular system with its cardiac

rhythmicity and visible changes of blood vessels is the most

conspicuous example of this interplay.

There is now general agreement that acute

cardiovascular disturbance can be caused by emotional stress

stemming from psychosocial factors. An increasing number of

studies implicate psychosocial conflict in the pathogenesis

of coronary heart disease (Eliot, 1988) because it is
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estimated that traditional risk factors (e.g., cholesterol

and cigarette smoking) fail to account for half the cases of

clinical coronary heart disease.

As a product of psychosocial conflict, stress is known

to give rise to a variety of non-specific biochemical,

physiological and behavioral responses (Beamish, Paragia, &

Dhaller, 1984). There is considerable evidence to support

the etiological role of stress in various diseases in general

and cardiovascular diseases in particular. As early as 1915,

Cannon (1915) outlined the somatic changes occurring with

stressful states (i.e., with pain, hunger, fear, and rage)

He described cardiovascular changes consisting of increased

cardiac output, increased heart rate, generalized

vasoconstriction with the exception of muscular vessels and

increased peripheral resistance with rise of blood pressure.

Others such as Selye (1946) reported that stress exerts its

influence on disease formation via disturbances of the

adrenal-medullary and adrenal-cortex systems. More recent

research has employed stressful laboratory tests, and found

that stress elicits rapid increases in serum cholesterol,

triglycerides, catecholamines, and corticoids (Forsman,

Linblad, 1983; Glass, Korkoff, Cortrada, Hilton, Kehoe,

Manmuca, Collins, Snow, & Elting, 1980; Lukl, 1971). Other

research has demonstrated that cognitive challenges such as

tests that require mental work or quick defensive reactions
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stimulate a pattern of increased heart rate, cardiac output

and systolic blood pressure mediated through the ~-adrenergic

sympathetic system (Adams, Baccelli, Moncia, Zanchetti, 1969;

Obtrust, 1982; Williams, Lane, Kuhr, Melosh, White, &

Scharberg, 1982).

Evidence that stress may lead directly to heart

disease comes from animal research which has shown how

stimulation of the hypothalamus in animals on atherogenic

diets can accelerate the atherosclerotic process in the

arterial wall (Gunn, Friedman, & Byers, 1960). It has most

often been conceptualized that stress may cause a more rapid

accumulation of materials such as glucose, cholesterol,

catecholamines and corticoids. With increased blood pressure

due to stress, all of these factors combined may lead to

deleterious effects on the heart and blood vessels (Lukl,

1971) .

A 23-year prospective study by Keys, Taylor,

Blackburn, Brozek, Anderson and Smith (1971) directly related

reactivity to stress with CHD. This study demonstrated that

the degree of diastolic blood pressure (DBP) increased by

itself during a cold pressor test predicted laster presence

of CHD. It remains unclear, however, just how the cold

pressor test influences catecholamine levels. Some evidence

exists that mental stressors might lead to greater elevations

of plasma norepinephrine (NE) while more physical stressors
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like the cold pressor test may increase epinephrine (EPI)

levels differentially (Ward, Medford, Parker, Chesney,

Taylor, Kiegan, & Baches, 1983).

Looking at the relationship between occupational

stress and CHD, Russek (1962) studied the development of

coronary heart disease in 10,000 professional men 40 to 60

years of age, engaged in different specialities, including

dentistry and medical occupations, and law. He found that

the incidence of CHD increased with level of occupational

stress.

From the perspective of a migration theory, it has

been theorized that those who migrate to foreign countries

develop a higher rate of heart disease due to the stress of

immigration. Many have attributed the westward increase in

CHD rates for those of Japanese descent from Japan to Hawaii

to the United States to migration stress. The increase in

CHD rate for the Jews migrating from Yemen to Israel has also

been thought to be the result of stress accumulated through

adopting the Western way of life.

Summary

Although stress due to psychosocial factors appear to

definitely affect the body adversely, often leading to the

development of CHD, it is still unclear how stress leads to

cardiac pathology. Pathology from stress can be manifested

at any point of constitutional weakness, and it is also clear
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that the effect of stress may depend on the type of stress

along with each individual's particular vulnerability. The

next chapter will attempt to address what types of

psychosocial factors appear to be related to heart disease.
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Chapter V

Psychosocial Variables and Coronary Heart Disease

An increasing number of studies have attempted to link

coronary heart disease frequency rates to sociocultural

factors, such as certain personality characteristics,

stressful life situations, disruption of social networks, and

degree of acculturation (Jenkins, 1971, 1976; Syme, 1975).

As mentioned in the previous chapter, there is growing

evidence that these psychosocial factors appear to lead to a

biologically stressful condition which may inevitably

contribute to the development of CHD.

Type A Behavior and CHD

Several epidemiological studies have been performed

looking at the relationship between Type A behavior and

coronary heart disease, and the results of these studies have

been mixed.

Some studies have shown that there may be a link

between Type A behavior and coronary heart disease in men and

women in Europe and the United States (Denolin, 1982; Haynes,

Feinleib, & Kannel, 1980). As an example, after examining a

sample of middle-class, middle-aged Caucasians, the Western

Collaborative Group Study (WCGS) demonstrated that Type A

behavior was independently associated with coronary heart

disease risk rather than indirectly associated through

physiological risk factors, such as blood pressure and serum
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cholesterol (Rosenman, Brand, & Jenkins et al., 1975).

Subjects exhibiting Type A behavior had approximately twice

the risk of coronary heart disease in comparison with Type B

subjects over a period of 8.5 years. In another follow-up

analysis of the WCGS performed by Jenkins, Zysanki, and

Rosenman (1976), it was demonstrated that subjects with

higher Type A scores were at increased risk for a second CHD

event. A recent analysis of data from the previously

described Framingham Study was performed by Haynes, Feinleib,

and Kannel (1980). It was also found that there was an

increased incidence of CHD in subjects categorized as having

Type A personalities.

Other studies, however, have not supported the notion

that Type A personality is related to CHD. As an example,

although the prevalence of total coronary heart disease was

significantly associated with Type A behavior, independent of

other major risk factors, Cohen and Reed (1985) reported that

among a cohort of Japanese men examined in the Honolulu Heart

Program Study that there was no significant association of

any type of coronary heart disease with Type A behavior in

terms of incidence over an eight-year period. The Multiple

Risk Factor Intervention Trend (MRFIT) study performed by

Shekelle et al. (1985) found no significant association

between Type A personality subjects, as determined using the

Jenkins Activity Survey (JAS), and CHD over a period of six
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years. In a 22-year follow-up of the WCGS, Ragland and Brand

(1988) also found no significant association between Type A

behavior and CHD mortality. Mortality due to CHD in Type A

men was even slightly lower than Type B, in this sample.

Social Support and CHD

The Framingham Heart Study (Haynes and Feinleib, 1980)

examined the influence of social support on the development

of coronary heart disease, and found that in their sample of

women, that women working outside of the home holding

clerical jobs had a higher incidence of coronary heart

disease in comparison to housewives. The increase in

coronary heart disease incidence was especially marked among

clerical workers with children. Coronary heart disease was

associated with suppressed hostility, having a nonsupportive

social support network, and low job mobility. The data

indicated that women in low status jobs with multiple

clerical demands but with little support at work were at high

risk for CHD.

Examining the relationship between social support

networks and coronary heart disease, Reed, McGee, Yano, and

Feinleib (1983) reported that based on a group of Japanese

American men in the Honolulu Heart Program Study (n=4,653)

that in terms of prevalence, social network scores were

inversely associated with total coronary heart disease and to

some extent with angina and myocardial infarction. The
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finding that increased social networking is associated with

coronary heart disease was not found, however, in looking at

eight-year incidence data.

Acculturation and CEO

Before discussing in detail how acculturation may be

associated with CED, it is important to look at the process

of acculturation.

Acculturation Process

Acculturation for immigrants is commonly associated

with the process and degree to which a particular group has

adjusted to a new culture and environment. Within this

process, interpersonal relationships are often organized

differently in comparison to their own culture, In the new

environment, language, social mores, and role expectations

are often unfamiliar (Padilla, Wagatsuma, & Lindholm, 1984)

As newcomers, immigrants must cognitively, attitudinally, and

behaviorally adapt to the new cultural system, and daily life

events are often perceived as being quite stressful (Kim,

1978) .

It is clear that the process of acculturation is not

easy for many people, and that certain problems regularly

emerge and deserve attention. Fist inherent demands are

often placed on immigrants which may conflict with their

native cultural system. It is often stressful, for example,

to come from a culture that favors group solidarity into
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another culture that demands one to be more independent. A

second acculturation problem experienced by immigrants

involves role conflicts (Kurtines & Miranda, 1980). As

immigrants undergo acculturation, role expectations and

evaluations change. Role expectations in the new social

environment may differ from those of the immigrant's native

society. As an example in Japanese families, sex and birth

order has traditionally been a large factor in determining

who is expected to assume the responsibility of taking care

of parents over time. The eldest child, preferably male, was

and in many cases still is expected to take the role of

physically taking care of their parents in their old age.

This cultural expectation is not as pronounced in the western

world As a third problem commonly experienced by immigrants,

studies have shown that immigrants often experience a drop in

self-esteem within the process of acculturation (Padilla,

Alvarez, & Lindholm, 1983). Assuming that self-esteem

related to an individual's ability to react to an

environment, Padilla, Alvarez, and Lindholm (1983), found

that late immigrants and second-generation subjects who

experienced the greatest stress also scored lowest on the

Coopersmith self-esteem scale.

Thus, it is clear that among immigrants, the

acculturation process is often associated with a number of

potential sources of conflict and stress. For the Japanese
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immigrants, the acculturation process has not been an easy

process in changing from a traditional Japanese heritage to a

Western lifestyle.

History of Japanese Immigration to the United

States

Since this study consists of data analysis based on

information drawn from Japanese-American subjects who have

participated in the Honolulu Heart Program Study, it is

important to describe what the acculturation process was like

for these people who immigrated to Hawaii and California late

in the 19th and early in the 20th century (Syme, Marmot,

Kagan, Kato, and Rhoads, 1975). In Hawaii, the Masters and

Servants' Act was passed in 1850 by the Hawaiian government

to establish the legal basis for the contract labor system.

The first Japanese immigrants arrived in the United States as

early as 1868. The first immigrants to Hawaii were

plantation laborers who were known as the "Ganen mono,u

meaning people of the first year of the Meiji era. In

general, the primary motivation for leaving Japan was for the

most part to find wages and wealth beyond what could be

obtained in their native land (Nishio, 1982). Among the

first immigrants were those of samurai descent seeking

political asylum, students preparing for positions in the new

government under Emperor Meiji, seamen, and adventurers

(Wilson & Hosokawa, 1980). By the 1900s, a large number of
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immigrants from Japan arrived on American shores who were

primarily laborers looking for a better livelihood in a

foreign land (Kitano, 1969). Known as contract immigrants,

or "Kanyaku imin," many of them sought work in Hawaii, the

western United States, or Canada under contract for three to

five years. In general, many of them were treated almost as

slaves in the plantation or lumber camps, working from dawn

to dusk for very low wages. They were described as "loyal,

hard working, honest, stoic, patient, selfless, and

persevering" (Kitano, 1969). Although most of the Japanese

immigrants were single males, many brought in wives in order

to bear children, and settle down as "normal" families.

Marriages were sometimes arranged for them in Japan, although

it was not uncommon for brides to be shipped over to men whom

they never met. As a unique characteristic of Japanese

immigrants to the United States, there was a clear

distinction drawn between successive generations. The first

generation of immigrants were known as the "Issei." By 1910,

72,157 Japanese Issei were living in the United States. It

was clear that although many of the Issei engaged in farm

labor, there was an apparent desire among them to own land

and share the American dream (Kitano, 1969). Knowledge of

intensive farming methods, and of a business structure which

enabled the group to finance, farm, harvest, and market farm

crops often made it possible for the Issei to succeed on soil
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which the American farmer had thought to be worthless. They

successfully competed with non-Japanese California farmers

although increasing pressure was brought against the Issei by

anti-Japanese forces. The California Alicia Land Bill of

1913 stated that Japanese aliens could not purchase and could

only lease agricultural land for a maximum of three years.

By 1920, however, this law was amended allowing the Issei to

put land in the names of their American citizen children. In

spite of pressures to force the Japanese out of farming, by

1941, they raised approximately 42% of California's truck

crops (Hosokawa, 1969; Kitano, 1969; Leathers, 1967).

The second generation of Japanese immigrants, "Nisei,"

were largely born between 1910 and 1940, and at the outbreak

of World War II, their ages ranged generally from 30

downward, with large numbers in their teens and early

twenties (Kitano, 1969). By the end of 1940, there were

127,000 Japanese living in the continental United States and

158,000 in Hawaii. It is important to mention that the Issei

and later immigrants were not eligible for American

citizenship until 1954, although the Nisei who were born in

America were accepted as citizens provided that they

renounced their Japanese citizenship.

Following the Japanese attack on Pearl Harbor in

December 1941, which brought the United States into World War

II, prevalent anti-Japanese sentiment both in and out of
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government escalated in an atmosphere of hysteria. In 1941,

the FBI arrested 2,192 Japanese as "enemy aliens H (Nishio,

1982). Business licenses held by Japanese aliens were

revoked in January 1942, and in February 1942, President

Roosevelt signed Executive Order 9066 which created

"relocation H camps to house the Japanese aliens and their

children to be evacuated from the West Coast. On March 2,

1942, all persons of Japanese ancestry were ordered to be

removed from Pacific Coast regions. Two-thirds of the

110,000 Japanese affected by the order were American citizens

(Kitano, 1969). All of these citizens or aliens were forced

to give up their homes, businesses, jobs, farms, and all

their possessions except for what they could carry (Okano,

1976). They were taken under guard to relocation centers

where they lived in crowded, hastily-built barracks with

community toilets and common mess halls. In Hawaii, the

lives of the Issei and Nisei were also altered, although

those who were under particular suspicion were similarly sent

to relocation camps on the mainland and to the Sand Island

Detention Camp on the Island of Oahu (Hazama & Komeiji,

1986). It is important to mention that many of the Nisei

from both the mainland and Hawaii went into the military

service during World War II. The 100th Battalion and the

442nd Infantry Regiment were all-Japanese units except for

commanding officers.



46

By the end of the war and the closing of the

internment camps, it was clear that the original Issei were

too old to provide family leadership and, as a result, the

family system, including parental authoritarianism, broke

down. The Nisei were then able to make a fresh start by

showing initiative, independence, and competitiveness in

American society. The Nisei, however, derived their

tremendous motivation for educational and occupational

achievement from the traditional upbringing given to them by

Issei parents (Vernon, 1982). Despite lingering anti

Japanese sentiment, the legal barriers that had blocked total

Japanese-American participation in the nation's life had been

eliminated within a decade. The Nisei quickly dropped the

use of their ancestral language and gained appointments to

judgeships and the election to state legislatures and to

Congress. In 1973, Levine and Montero indicated that most

Japanese-Americans lived in non-Japanese neighborhoods, had

the highest median education level among whites and non

whites, and were twice as likely to be employed as

professionals in comparison to members of society as a whole.

In the 1950s and 1960s, the third generation,

"Sansei,H was reaching maturity. Highly motivated, 88% of

them received "some" college education (Vernon, 1982). By

1960, Japanese of both sexes in the mainland United States

exceeded both Chinese and Caucasians in average years of
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education (Levine & Montero, 1973; Schmid & Nobbe, 1965).

Studies have indicated that although the Sansei think about

themselves as American rather than Japanese, many of them are

proud of their Asian-American identity and are interested in

reaffirming traditional ~Japaneseness" (Maykovich, 1973).

Other studies, however, have also pointed out that there

appears to be some sentiment among the Sansei for breaking

away from their heritage (Yamamoto, 1974). Some researchers

have even supported the notion that the Sansei in Hawaii have

developed a "local" identity in order to help resolve their

identity crisis (Miyazaki, 1991).

The Sansei and later generations, such as the fourth

generation "Yonsei," have become the most advanced of all

ethnic groups in the United States and Canada in terms of

education and income. They also have the lowest unemployment

rate and crime or delinquency rate (Kitano, 1969). It is

these later generations of Japanese that may provide

interesting comparative samples for studies examining

generational differences in the area of health.

The Effect of Acculturation Experience on Japanese

Americans

There has been a modest flow of Japanese immigration

following the passage of the Walter-McCarran Immigration Bill

of 1952 which opened immigration standards to Asians

including the Japanese post World War II (Hosokawa, 1969).
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Since 1970, the rate of Japanese immigration has remained at

a relatively low level (Okano, 1976). As described in the

previous section, the Issei immigrants arrived in a foreign

culture, isolated by language, customs, racism, laws, and

were regarded as unassimilable aliens without rights to land

or due precess. They remained, however, and raised a second

generation (Nisei) which was fiercely determined to succeed

as American citizens. They in turn raised a third generation

(Sansei) which has more or less become assimilated to the

mainstream of American life, but which is also to some extent

expressing a reawakening of interest in its cultural

heritage. It is critical to point out, however, that

although the Japanese appear to have been successful in

integrating their lives in Western culture, as seen in terms

of educational and income level, many Japanese-Americans

still have problems acculturating to an environment that is

culturally very different from their ancestral homeland.

One of the major issues regarding understanding the

process of acculturation among Japanese-Americans involves

the clear underutilization of mental health services

(President's Commission, 1978; Sue and McKinney, 1975; Uomoto

& Gorsuch, 1984) despite the possibility that many of them

may need help, given the stresses experienced by an ethnic

minority. It is also clear that Asian-Americans who do make

use of mental health services have a significantly higher
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dropout rate than do Cauca~ian clients, which may be

reflective of differing cultural values (Sue, 1977; Yamamoto,

James, & Palley, 1968). It has been suggested that many

Asian-Americans are not as culturally comfortable with the

Western style of self-disclosing to non-family members in

comparison to other cultural groups. This may clearly have

an impact on service utilization regarding other health

behaviors. Atkinson and Gim (1989), however, indicated that

Asian-Americans, including the Japanese who were most

acculturated, were (a) most likely to recognize personal need

for professional psychological help, (b) most tolerant of the

stigma associated with psychological help, and (c) most open

to discussing their problems with a psychologist. Sue and

Zane (1987) also found that there is a nationwide lack of

bilingual therapists and inability of therapists to provide

relevant forms of treatment.

Acculturation as a Risk Factor for Coronary Heart

Disease

It is important to note that very little has been done

in the area of acculturation and its relationship to coronary

heart disease. Marmot and Syme (1976) found in their cohort

of Japanese-Americans in California, using the measures of

acculturation, that cultural upbringing and social

assimilation were positively associated with prevalence of

coronary heart disease while cultural assimilation was not.
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These authors suggested that some aspects of the stable,

close-knit Japanese culture may provide protection against

the forms of social stress that have been associated with

coronary heart disease.

The identical acculturation questionnaire was used in

Honolulu Heart Program Study (Reed, McGee, Cohen, Yano Syme,

& Feinleib, 1982). A cohort of 4,653 men who had turned in

complete questionnaires were studied for the association with

the prevalence and incidence of coronary heart disease.

Total acculturation and current social assimilation were two

of four scales of acculturation (total acculturation, current

social assimilation, cultural upbringing, and current

cultural assimilation) that were significantly associated

with coronary heart disease prevalence independently of

eleven other risk factors (e.g., serum cholesterol, serum

glucose, etc.), but none of the acculturation scales were

associated with CHD incidence in multivariate analysis.

Measures of acculturation were also significantly associated

with many of the other coronary heart disease risk factors in

such a way that the more traditional Japanese men had lower

serum cholesterol and uric acid, were less obese and more

physically active, and smoked fewer cigarettes than the more

Westernized men. A comparison of bivariate and multivariate

analyses indicated that some of the acculturation scales were

indirectly associated with coronary heart disease because of
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the confounding association with other risk factors. It is

interesting to note, however, that an exception to the lack

of significant findings was found with two questions relating

to the frequency of reading or writing Japanese. Both

questions were significantly associated with the incidence of

total coronary heart disease and with myocardial infarction

in a multivariate model.

In 1979, Yano, Blackwelder, Kagan, Rhoads, Cohen, and

Marmot looked at the same cohort of Japanese men who filled

out the acculturation questionnaire, and found that the

ability to read or write Japanese and years spent in Japan

were significantly associated (negatively) with the incidence

of total coronary heart disease and myocardial infarction in

multivariate analyses. They noted that although these

questions measured exposure to Japanese culture during

childhood, they were also indirectly associated with other

factors, such as eating a Japanese diet during childhood.

Summary

The research has generally indicated that coronary

heart disease is often associated with psychosocial variables

such as social support and acculturation. As noted in the

previous chapter, psychosocial variables may be or become

sources of stress that contribute greatly to the development

of CHD, which supports the apparent association between

psychosocial variables and heart disease. The variable of
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acculturation, in particular, appears to have a definite

relationship to the development of eRD based on behavioral

data such as frequency of reading or writing Japanese, years

spent in Japan, and eating a Japanese diet.
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Chapter VI

Purpose of Present Study

Considerable research already exists which has

identified heart disease risk factors. Physiological risk

factors, such as blood pressure, serum cholesterol, serum

glucose, cigarette intake, body mass index, and alcohol

consumption, all appear to be critical in the development of

coronary heart disease. Recent research on psychosocial risk

factors, however, suggests that these factors also may have

an important role in the development of CHD. Thus, further

investigation into these factors is an area of vital research

interest with regard to the understanding and prevention of

CHD. Moreover, considering the long-term longitudinal nature

of the Honolulu Heart Program Study, which incorporates a

large data base which has been carefully compiled through

sophisticated, multivariate assessment techniques, the

current study is an attempt to tap this resource to further

explore what role psychosocial risk factors may play in the

development of coronary heart disease.

This study is unique for several reasons. First, the

current research was the first to investigate psychosocial

and physiological data obtained from the Honolulu Heart

Program Study over a period of 15 years (1971-1986).

Secondly, this study for the first time attempted to look at

how degree of ethnic identification may affect the
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development of CHD among the cohort of Japanese-American men

from the Honolulu Heart Program Study along with a subsample

of this group who are deceased. This data base had not

previously been analyzed. Furthermore, this study examined

the relationship between how these ·subjects attitudinally

identified with their ethnicity and how this identification

was related to the development of coronary heart disease.

Thirdly, this study also examined how both attitudinal and

behavioral indices of "Japaneseness" may be related to CHD

development both individually and collectively. This study

is also unique in that both an attitudinal measure of how the

cohort felt towards their ethnicity and several behavioral

measures of how the cohort behaved from an ethnic standpoint

was examined in reference to developing coronary heart

disease. Thus, this study was intended to add to the

existing knowledge about the assessment of ethnic

identification as a CHD risk factor of potential importance.

Potential Biases in CHD Studies

Although there have been numerous studies in the area

of coronary heart disease, an awareness of potentially

confounding biases is critical before a clear interpretation

of the results is possible.

One type of bias that often plagues epidemiological

studies, is commonly referred to as selection bias.

Individuals for whom data are available may not be
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representative of the target population (Abramson, 1984).

This selection bias may impair the validity of the findings

hampering the measurement of whatever it is that the

investigator wants to know about the target population (e.g.,

the prevalence of a disease). Selection bias is often caused

by failure to choose a representative sUbject sample of the

target population or by shortcomings in the way that cases,

or experimental controls, are chosen. This study is often

due to incomplete coverage due to failure in obtaining

information about all members of a subject sample. Refusal

by subjects to participate in a trial and subject attrition

during a longitudinal survey are also potential sources of

selection bias.

In the case of the Honolulu Heart Program Study, it

can be argued that sampling bias may exist considering that

the subject population, consisting of primarily second

generation World War II veterans, may not be representative

of all Japanese-Americans. It is quite uncommon, however, to

have a study with such a large sample size (n = 8006) which

inherently adds to confidence in making generalizations

beyond the immediate subject population. Issues of sampling

bias due to lack of coverage were notably avoided by

obtaining extensive information regarding all subjects and

that there was a high degree of subject cooperation with very

little subject attrition throughout the study. However, in
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evaluating the autopsy findings from the Honolulu Heart

Program Study, one must be cautious in interpreting the data

because of the possibility of selection bias. For example,

if the majority of subjects who had autopsy procedures

performed on them were alcoholics, then conclusions based on

the analysis of this data would be biased.

Another type of research bias is often known as

information bias. Information bias is the tendency to

misclassify variables in a particular study in a way that

distorts the estimate of the effect that one is investigating

(Slome, Brogan, Eyres, & Lednar, 1982). The reliability and

validity of study findings is often adversely affected with

problems of information bias. Information bias is frequently

caused by shortcomings in collecting, researching, coding, or

analysis of data. This bias may stem from the people who

collected the data (observer bias), defective questionnaires

or other instruments, or from one-sided responses by subjects

(response bias). These problems often arise from the lack of

"blind" procedures, deviations in experimental procedures or

if the data is not collected in a standardized way.

Considering data from the Honolulu Heart Program Study in

particular, although some of the results may have been

affected by subject response bias through inaccuracies in

self-report, an effort was made to avoid problems of

information bias by collecting data in a standardized
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fashion. Keeping with potential sources of bias in mind, the

next chapter will introduce the basic hypotheses of this

study.
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Chapter VII

Major Hypotheses

All of the hypotheses in this study were based on

follow-up data from the Honolulu Heart Program Study taken

over a period of fifteen years from 1971-1986 (see Table 1)

Relationship between Subject Attitude Towards Ethnic Identity

and CHD

Hypothesis IA

The first hypothesis examines the cohort at subjects'

perceived sense of ethnic identity based on attitudinal data

alone and its relationship to CRP. It was hypothesized that

subjects participating in the Honolulu Heart Program Study

who appeared to identify themselves more closely to Japanese

culture by scoring higher on the Ethnic Identity Scale (EIS)

would have a lower prevalence and incidence for coronary

heart disease in comparison to those scoring lower on the

EIS. The prevalence and incidence for coronary heart disease

was projected to be significantly lower for those who

identify closely with their culture as a buffer from

acculturation stress. Individuals who have a higher sense of

ethnic identity may feel more secure about who they are and

who they associate with, which may result in having an easier

time acculturating to this society with less stress. This

may lead to developing a larger capacity to ward off the
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development of physical disorders and in particular coronary

heart disease.

Hypothesis IB

Secondly, it was predicted that subjects scoring

higher on the EIS would show lower scores on measures of

atherosclerosis at the time of autopsy in comparison to those

with lower EIS scores. Other long-term longitudinal

epidemiological studies on coronary heart disease such as the

Framingham Study have commonly used autopsy findings to

verify disease progression and for identifying commonly

associated risk factors such as blood sugar level, systolic

blood pressure, serum cholesterol, etc. (Wong, Cupples,

Ostfeld, Levy, & Kannel, 1989; Yano, Reed, McGee, 1984)

Viewing a higher sense of ethnic identity as being a

preventative factor, it was hypothesized that the EIS will

show an inverse association with measures of atherosclerosis

at the time of autopsy.

Relationship Between Behavioral Measures of Ethnic Identity

and CHD

Hypothesis IIA

In examining ethnic identity from a behavioral

perspective, it was hypothesized that subjects having

Japanese dietary habits would have a lower prevalence and

incidence for coronary heart disease in comparison to those

who were assessed to have more of a Western diet. It seems
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reasonable to assume that identifying with one's culture by

eating more Japanese foods which tend to be lower in

cholesterol and which are less detrimental to the heart than

the fatty foods found in a typical westernized diet may

likely be an important variable in preventing the development

of coronary heart disease. Western foods often contain

higher levels of cholesterol which may be detrimental to the

heart.

H~pothesis lIB

The fourth hypothesis predicted that subjects who were

assessed to have a diet similar to those in Japan would show

lower scores on the measures of atherosclerosis at the time

of autopsy in comparison to those who had a more Western

diet. Identifying with one's culture by eating more Japanese

foods is thought to lead to less heart damage in the damage

of the coronary arteries.

H~pothesis IIC

It was hypothesized that those subjects who reported

having some proficiency in reading or writing Japanese would

have a lower prevalence and incidence for coronary heart

disease in comparison to those who did not report this

ability. Although individuals in this study may behave in

nontraditional ways (for example, by eating different foods),

they may still identify with Japanese culture through reading

or writing Japanese. It was predicted that this
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identification has helped them be more resistant to

acculturation stress, heightening their capability to ward

off disorders such as coronary heart disease.

Hypothesis lID

It was hypothesized that subjects who were assessed to

be proficient at reading or writing Japanese would show lower

scores on measures of atherosclerosis at the time of autopsy

in comparison to those who indicated that they could not read

or write the Japanese language. In this case, it was

predicted that those who succumbed to coronary heart disease

may not have been as resilient to acculturation stress which

led to sickness due to the absence of actively attempting to

identify with the Japanese culture through learning how to

read or write Japanese.

Hypothesis lIE

Looking at the number of years that a particular

subject has lived in Japan, it was predicted that subjects

who lived in Japan would have a lower prevalence and

incidence for coronary heart disease in comparison to those

subjects who have never lived in Japan. This hypothesis was

based on the notiml that living in Japan may have been

important in affecting patterns of exercise, eating, and

helping subjects identify with Japanese culture which could

eventually help them be more resilient to acculturation

stress.
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Hypothesis lIE

It was hypothesized that SUbjects who lived in Japan

would show lower scores on measures of atherosclerosis at the

time of autopsy in comparison to those who never lived in

Japan. It was predicted that autopsy studies would indicate

that in contrast to subjects who never lived in Japan,

subjects that spent time living in Japan may have been more

resilient to the development of heart disease.

Relationship between Subject Attitude Towards Ethnic Identity

and Behayioral Measures of Ethnic Identity. and CHP

Hypothesis IlIA

In examining both how subjects feel about being

Japanese attitudinally and to what degree they display their

sense of ethnic identity behaviorally, it was first

hypothesized that subjects scoring higher on the EIS and who

also have a diet that is more characteristic of the Japanese

culture would have a lower prevalence and incidence for

coronary heart disease in comparison to those who scored

lower on the EIS and who also reported to have a more Western

diet. Having a strong sense of ethnic identity

attitudinally, paired with identifying with Japanese culture

through diet, may decrease the likelihood of developing

coronary heart disease.
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Hypothesis IIIB

It was hypothesized that subjects who scored higher on

the EIS and who had more of a "Japanese" diet would show

lower scores on measures of atherosclerosis at the time of

autopsy in comparison to subjects who scored lower on the EIS

and maintained a more Western diet. It was predicted that

autopsy results would show that feeling more "Japanese" and

identifying with Japanese culture through having more of a

Japanese diet may reduce the chance of developing heart

problems such as coronary heart disease for Japanese

Americans.

Hypothesis IIIe

It was predicted that subjects who scored higher on

the EIS and who can read or write Japanese would have a lower

prevalence and incidence (for coronary heart disease) in

comparison to those scoring lower on the EIS and cannot read

or write Japanese. In this case, it was assumed that having

strong feelings of "Japaneseness" and identifying with

Japanese culture through reading or writing the language may

serve as a buffer from acculturation stress which may shield

these individuals from developing coronary heart disease.

Hypothesis IIID

Looking at autopsy data, it was hypothesized that

subjects who scored higher on the EIS and who could read or

write the Japanese language, would show lower scores on
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measures of atherosclerosis at the time of autopsy in

comparison to those scoring lower on the EIS and could not

read or write Japanese. Having strong feelings of

"Japaneseness" and demonstrating these feelings by reading or

writing the language was predicted to decrease stress derived

from the acculturation process, thus lowering the risk of

being stricken by coronary heart disease.

Hypothesis IIIE

It was hypothesized that sUbjects scoring higher on

the EIS and who lived in Japan would have a lower prevalence

and incidence for coronary heart disease in comparison to

those who scored lower on the EIS and who have never lived in

Japan. It is assumed that closely identifying with Japanese

culture and actualizing these feelings by living in Japan

inevitably reduces the pressures of living in Western society

for those of Japanese descent and as a result it was

predicted that the occurrence of coronary heart disease would

decrease for these subjects.

Hypothesis IIIE

It was hypothesized that sUbjects scoring higher on

the EIS and who lived in Japan would show lower scores on

measures of atherosclerosis at the time of autopsy in

comparison to subjects who scored lower on the EIS and who

never lived in Japan. It was predicted that those who

attitudinally felt a higher degree of "Japaneseness" and
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behaviorally lived in Japan would show a decrease in damage

by coronary heart disease, and that a high degree of ethnic

identification, both attitudinally and behaviorally helps

individuals cope with difficulties in the acculturation

process.

Hypothesis IIIG

This hypothesis is about the attitudinal and

behavioral measures of ethnic identity and their relationship

to coronary heart disease. It was hypothesized that subjects

scoring higher on the EIS and who also were assessed to have

"Japanese" dietary habits and who reported to be able to read

or write the Japanese language would show a lower prevalence

and incidence for coronary heart disease in comparison to

subjects who showed the opposite trend. In this case, it was

predicted that feeling a high degree of ethnic identification

paired with behaviorally demonstrating these feelings through

diet and being able to read or write the Japanese language

would allow individuals of Japanese descent to cope with

pressures such as acculturation stress more effectively,

reducing the risk of developing coronary heart disease.

Hypothesis IIIH

It was also hypothesized that subjects scoring lower

on the EIS and who were assessed to have a "Japanese" diet

and who could read or write the Japanese language would show

lower scores on measures of atherosclerosis at the time of
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autopsy in comparison to those who did not share the same

attitudinal and behavioral traits. It was predicted that

autopsy findings would show that feeling a high degree of

"Japaneseness" paired with behaviorally eating Japanese foods

and reading or writing the language was helpful in protecting

individuals of Japanese descent from damage caused by

coronary heart disease.

Hypothesis IIII

It was predicted that subjects scoring higher on the

EIS that have Japanese dietary habits and have lived in Japan

would show a higher prevalence and incidence for coronary

heart disease in comparison to those who did not demonstrate

these attitudinal and behavioral traits. It appears

reasonable to assume that those who feel closer to their

ethnic identity by attitudinally feeling a higher sense of

"Japaneseness" and who also display this through eating

Japanese foods and having lived in Japan may be more

resistant to acculturation stress and the development of

coronary heart disease.

Hypothesis IIIJ

It was also hypothesized that subjects who scored

higher on the EIS and reported to have Japanese dietary

habits and who also lived in Japan, would show less

atherosclerotic damage at the time of autopsy in comparison



67

to subjects who were not evaluated to have had these

attitudinal and behavioral characteristics.

Hypothesis IIIK

It was further hypothesized that subjects scoring

higher on the EIS and who have the ability to read or write

the Japanese language and who also spent time living in Japan

would show lower prevalence and incidence of coronary heart

disease in comparison to those subjects who did not have

these attitudinal and behavioral characteristics. It was

predicted that subjects who feel more of a sense of

"Japaneseness" and who also demonstrate this through their

ability to read or write the Japanese language while having

spent time living in Japan would show a greater capacity to

ward off hazards such as acculturation stress which may

contribute to the development of heart disease.

Hypothesis IUL

On the basis of autopsy findings, it was hypothesized

that subjects who scored higher on the EIS and that also had

the ability to read or write the Japanese language and who

also spent time living in Japan would show less

atherosclerotic damage at the time of autopsy in comparison

to subjects who did not show these attitudinal and behavioral

aspects of ethnic identity. It was predicted that sUbjects

who identified more closely with Japanese culture, and who

behaviorally displayed this through reading or writing that
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Japanese language with having had the opportunity to live in

Japan would show less atherosclerotic damage due to events

such as acculturation stress.

Hypothesis 111M

It was predicted that subjects who scored higher on

the EIS and who reported to have "Japanese H dietary habits,

who could read or write the Japanese language and who also

lived in Japan would have a higher prevalence and incidence

of coronary heart disease in comparison to those subjects who

did not share these factors. It was assumed that identifying

strongly with one's ethnicity and behaviorally showing this

by eating ethnic foods, reading or writing one's ethnic

language and living for a period of time in one's ethnic

culture would lead to decreases in the development coronary

heart disease.

Hypothesis IIIN

As a final hypothesis, it was suggested that subjects

who scored higher on the EIS who were assessed to have

"Japanese H dietary habits, who could read or write the

Japanese language and who also lived in Japan would show

lower scores on measures of atherosclerosis at the time of

autopsy in comparison to subjects who did not show the

attitudinal and behavioral characteristics. It was predicted

that autopsy results would demonstrate that subjects who

identified strongly with Japanese culture, who ate Japanese
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foods, read or write the Japanese language, and who lived for

a period of time in Japan would show less damage from

coronary heart disease in comparison to those subjects who

did not demonstrate these characteristics. It was assumed

that attitudinally and behaviorally identifying with one's

culture will act on a number of dimensions including

acculturation problems, thus protecting them against coronary

heart disease.

Summary

Marmot and Syme (1976) suggested that some aspects of

the closely-knit Japanese culture may provide protection

against the forms of stress that have been associated with

coronary heart disease. In this study, it was hypothesized

that the degree of ethnic identification would prove to be a

major independent risk factor in the etiology of coronary

heart disease. It was predicted that identifying closely

with the Japanese culture attitudinally and behaviorally,

both independently, or in combination, may ease acculturation

stresses and may also prove to be, as a whole, a "shield"

against the development of heart disease for this group of

Japanese-American men. From the standpoint of

generalization, ethnic identity may eventually prove to be an

important risk factor in the development and progression of

heart disease for those of all ethnicities. Feeling a sense
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of identification to one's ethnic roots may be important in

preventing and treating CHD.

It is important to note that no predictions were made

regarding the EIS and its relationship to other disorders,

such as stroke or to total mortality. Nevertheless, it is

important to assess these variables because this additional

information provides a basis for determining whether a

specific or generalized association between EIS scores and

chronic disease states are present.
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Chapter VIII

Method

Subjects

The subjects who participated in this study and whose

data was analyzed were all drawn from the Honolulu Heart

Program Study. All subjects were of Japanese descent born

between 1900 and 1919, and were living on Oahu in 1965. By

updating World War II Selective Service files, 11,148 men

were located who met the initial criteria. Eight thousand

and six (8,006) responded to a request and reported for an

initial examination which was carried out during the years

1965-1968. Of the original cohort of 8,006 men in 9171,

4,653 also responded to the Ethnic Identity Scale (EIS)

questionnaire. These 4,653 men comprised the target cohort

for the present study along with a subsample of 121 men from

this cohort who died and had autopsies performed on them.

Ethnic Identity Scale Questionnaire (EIS)

The Ethnic Identity Scale Questionnaire (EIS) was

constructed on a rational rather than an empirical basis. In

looking at actual test development, out of a list of 125

items compiled by the original investigators, a final list of

50 questions were selected by consensus. The final form of

the self-administered questionnaire consists of 50 questions

to which a respondent can answer on a five-point Likert-type

scale: strongly agree, agree, undecided, disagree, strongly
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disagree. The questions were devised so as to produce an

equitable number of "agree" and "disagree" responses. Each

item was keyed and scored so that the highest ethnicity score

is "5," indicating movement toward Japanese identification,

and the lowest is "1," showing movement away from Japanese

identification. The total ethnic identity score of an

individual is the sum of the score of 50 items. The maximum

possible range of scores is from 50 to 250, with a mid-scale

point set at 150 points. The items were compared as to

preferences for Japanese things (foods, movies, etc),

personality characteristics (display affection, spontaneity,

etc.), child-rearing customs, family kinship items,

community-social relationships, discrimination, Japanese

culture and heritage, sex roles, and interracial attitudes.

Individual responses on this questionnaire was originally

intended to shed light on an individual's sense of

"Japaneseness." It is important to note that an abbreviated

form of the EIS consisting of 38 of the original 50 questions

was administered for the purposes of the Honolulu Heart

Program Study (see Appendix A) .

Assessment of Demographic and Lifestyle Information

As mentioned previously, a standardized interview was

administered by nurses to ascertain subject demographic and

lifestyle information. All the subjects interviewed were men

of Japanese ancestry who were born between the years 1900-
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1919 and were living in Oahu in 1965. About 12% of this

cohort consisted of migrant farmers from southern Japan who

were recruited for agriculture labor in Hawaii; 54% were born

on the rural outer islands of Hawaii and later migrated to

Honolulu; and 34% were born in Honolulu. Of the men born in

Hawaii, about 10% were sent to Japan for ten or more years of

schooling (Kagan, Gordon, Rhoads, & Schiffman, 1975). Half

of the subjects never attended high school, while only 15%

had any technical school or university training. Nearly 40%

of the cohort held jobs as skilled laborers, about 15% worked

as supervisors or foremen, 20% as clerical or salespersons,

and 10% as managers or professionals.

Throughout the first examination of the Honolulu Heart

Program Study, nurse interviewers obtained a wealth of

general information regarding the cohort's demographic,

lifestyle, and sociocultural characteristics using a

standardized interview procedure.

As noted earlier in this paper, in August 1971 an

acculturation questionnaire was mailed to 7,639 men who were

thought to be alive and who had completed the initial

interview undertaken by the nurse interviewers, and who were

prevalence-free of stroke, cancer, and CHD. By the end of

December 1971, a total of 4,653 (61%) of the subjects

returned the completed questionnaires, whereas 2,986 (39%)

had not responded. Items on this questionnaire were
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developed in California and from social, cultural and

demographic information obtained in the initial examination

interview. Acculturation scores were obtained by grouping

items on this questionnaire into three categories: cultural

upbringing, current cultural assimilation, and current

cultural assimilation. For the purposes of this study, a

particular behavioral measure of ethnic identity falls within

the cultural upbringing category which includes information

on years lived in Japan. Another behavioral measure of

ethnic identity, particularly relevant to this study pertains

to information on the ability to read or write the Japanese

language which falls under the category of current cultural

assimilation.

Assessment of Physiological Status and Medical History

During the initial interview, data were gathered

regarding factors, such as body mass index (BMI), alcohol

consumption, physical activity index, (PAl), cigarette usage,

and serum cholesterol, which are all important CHD risk

factors in their own right.

Specifically, body mass index (BMI), a measure of

obesity, was calculated as:

BMI = (Weight in kg)

(Height in m)2

Alcohol consumption was recorded in ounces of ethanol

consumed per month using conversion factors as specified in
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USDA Handbook No.8. Physical activity index (PAl) was

calculated from the number of hours spent in five levels of

activity as used in the Framingham Study. Cigarette usage

was reported as cigarettes smoked per day based on self

report by subject. Serum cholesterol was made from a blood

sample which was taken one hour after a fifty milligram (mg.)

glucose load, and shipped to the USPHS Heart Disease Control

Program Laboratory in San Francisco for a determination.

Dietary information was obtained using the 24-item

recall method (Belsky, Kagan, & Syme, 1971). The 24-hour

recall dietary interview was administered to all subjects

during the first cycle of examinations conducted in 1965

1967. Food composition was calculated from the standard

tables of food consumption of the Japanese Nutritionist

Association and from the United States Department of

Agriculture Handbook No.8.

Information on the cohorts' medical status was also

obtained using the same structured interview technique that

was mentioned above. A team of nurses conducted all the

interviews.

All of these measures were examined in exploring the

concept of the ethnic identity and how it may be a CHD risk

factor.
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Measures of Atherosclerosis at Autopsy

As of 1986, a subset (approximately 1,470 men) of the

original 8,006 man cohort had died. Of this subset, a

smaller group (n=121) also received a protocol autopsy. In a

protocol autopsy, tissue samples are obtained from a number

of sites in the body. Additionally, atherosclerosis scores

of the aorta and several coronary arteries were also

obtained. Scoring was accomplished using the American Heart

Association panel method which is based on a panel of

photographs, arranged in increasing order of severity of

atherosclerosis, which serves as a standard with which the

vessels to be evaluated are compared. At the time of

autopsy, specimens of vessels were prepared using procedures

described by Rickert, Johnson, Kato, et al. (1968). All of

the aorta, beginning approximately two centimeters above its

attachment to the heart and extending to its bifurcation, and

at least five centimeters (beginning with its origin) of each

of the coronary arteries (right coronary and anterior

descending and circumflex branches of left coronary) were

removed. The vessels were opened longitudinally and trimmed

of adventitial fat. Each aorta and each set of coronary

arteries were then separately sewn onto sheets of semirigid

plastic material and fixed in formaldehyde solution

(formalin), without straining for lipids. These specimens

were then matched to the photographs and the most appropriate
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interval (of seven intervals) was selected as the grade of

severity. A scoring system of one to seven, with a score of

seven for the most severe case of atherosclerosis, was used.

Scores were given for the aortas, and the right coronary

artery, anterior descending left coronary artery, and the

circumflex branches of the left coronary artery.

Procedure

The primary focus of this study was an analysis of

data collected from the total HHPS cohort and on the subset

of the total HHPS cohort who filled out the EIS. Although

the data has been available for previous analysis, the

present study represents new research in that no one has

attempted to analyze these data up to the present. In order

to provide an extensive exploration of the relationship

between ethnic identification and coronary heart disease, a

number of different analyses were conducted.

Construct Validity of the EIS

Because the EIS was constructed on a "conceptual u

basis and has never been analyzed, some determination of

basic construct validity seems required. This was

accomplished in several ways. First, the EIS and the major

subscales were correlated with measures obtained during the

initial structured interview. Of particular interest were

measures of "Japaneseness u that have high face validity.

Such measures include how well individuals read or write
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Japanese. Correlations were also obtained for the amount of

time the men spent in Japan.

Means and standard deviations were obtained for the

Issei, Nisei, and Kibei (the first and second generation

Japanese and those who were born in Hawaii but who were sent

back to Japan for education) .

A factor analysis of the EIS scores was also obtained

and compared with the "conceptual" factors (the five scales)

that were developed by theoretically categorizing every

question on the EIS into distinct categories which appear to

reflect different aspects of ethnic identity. The five

scales are as follows: (a) cultural rule - family factor;

(b) cultural rule - general factors; (c) emotion factor; (d)

discrimination factor; and (e) identity factor.

Additionally, the full EIS scale and the five subscale

factors were studied in order to determine if the group who

took the EIS questionnaire differed significantly from the

group who did not take the questionnaire on a number of the

physiological variables.

The Association Between the EIS, Behavioral Measures of

Ethnic Identity, and (Other Psychosocial Variables), and

Prevalence and Incidence of Coronary Heart Disease, Stroke.

and Total Mortality

In epidemiological research, an important distinction

is made between prevalence and incidence rates. In the



79

present study, the EIS behavioral measures of ethnic identity

along with other psychosocial variables were examined for the

prevalence and incidence data of CHD, stroke, and total

mortality. Thus, it is particularly important to identify

these two concepts and what conclusions can be drawn from

each set of data.

Information about the prevalence of a disease does not

allow the investigator to make statements about causality.

Rather, prevalence is the number of people at a specific

time, in this study -- at the time of the initial testing,

who have a disease state. Thus, those who scored high and

low on the EIS (split at the median) could be compared for

how frequently a specific disease state occurred. A chi

squared analysis is the appropriate statistical method for

this analysis. Although this type of information does not

provide the investigator with a basis for drawing any

conclusions about causality since any number of factors

occurring prior to or at the time of testing could influence

the prevalence of the disease state, prevalence data often

contributes to looking at potential associations that may

exist between factors and disease states.

In contrast, incidence rates provide a basis for

making statements about causality, since all those

individuals who were determined to have coronary heart

disease, stroke, and cancer at the time of the initial
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testing were deleted from further analysis. Thus, the

association between EIS scores and other behavioral measures

of ethnic identity obtained at the initial testing, and the

rates of the men who are identified as developing CHD,

stroke, and total mortality can be obtained over time. Since

there is the obvious possibility that the EIS scores and

other behavioral measures of ethnic identity may

systematically vary with important physiological risk

factors, multivariate analyses were used so that any

systematic covariation can be accounted for in determining

whether the EIS is an independent risk factor for CHD,

stroke, and total mortality.

Although hypotheses were not specifically generated,

World War II military status (veteran status) and the

incidence of CHD and stroke (CVA) was also assessed.

Statistical Analysis of Hypotheses

The data from this investigation were primarily

analyzed using chi-squared analyses and the Cox Proportional

Hazards Test. These two tests were used in the analysis for

the purpose of looking at the data from different

perspectives. First of all, the Cox Proportional Hazards

Test is a powerful analytic tool (similar to analysis of

variance) for answering questions raised about the effect of

independent variables on dependent variables for a particular

sample of subjects, since it encompasses data from all the
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individuals in the subject pool. It also, statistically,

takes into account that many of the subjects never had

experienced the event in question (i.e., CHD, death). Thus,

it is a test of proportions related to any given hazard.

The chi-squared, on the other hand, enables one to

look at specific questions or hypotheses that have been

generated when comparing specific groups of subjects and

simply determining whether the groups differed statistically

on a particular categorization scheme. This statistical

technique, primarily gives answers about binary types of

situations which categorize subjects into high and low

groups, and does not involve using a range of scores.

Physicians frequently have questions regarding specific

patient populations, and need to make decisions about high

risk groups which can be answered most accurately using the

chi-squared technique. For example, a clinician might want

to know what groups of patients displaying certain

characteristics (e.g., high blood pressure patients) tend to

be high risk for certain disorders (e.g., CHD, stroke,

cancer, etc.) as a method of screening for further testing.
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Chapter IX

Results

Correlational Analysis

Japanese Ethnic Identity: Construct Validity Within the

Ethnic Identity Scale lEIS) and Its Fiye Subscales

Almost all the correlations between individual EIS

questions and their respective subscales were significantly

related. Thirty-seven of the 38 correlations were

significant at the 0.0001 level, with 2709 degrees of

freedom. However, the range of the correlations were quite

large (r's=.783 to .114, df=2709, p's=.OOOl). As can be seen

in Table 2, the partial correlation coefficients obtained for

individual EIS questions with their respective subscale

category were generally higher than the correlation

coefficients obtained among the questions and other EIS

subscale categories (35 of 38 were larger for their own

subscale than with other subscales). Therefore, the EIS

appears to have a reasonable degree of construct validity.

Japanese Ethnic Identity: Construct Validity of The EIS

and Demographic Variables

Low, but significant correlations (r's=.157 to .046,

df=2709, p's=.OOOl to .0158) were obtained for the

attitudinal measures of ethnic identity (the EIS and its five

subscales) and several demographic variables (years of

education, occupation, SES, housing, and birthplace (see
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Table 3). When subjects responded on the EIS with greater

attitudinal identification with their Japanese heritage, they

were less likely to have a higher education, an upper level

occupation, good housing, and higher socioeconomic status

(SES). Significant correlation coefficients in the low to

moderate range (r's=.261 to .100, df=2709, p's=.OOOl) were

obtained for the EIS and its five subscales and behavioral

indices of ethnic identity (birthplace, ethnicity of

childhood friends, childhood religion, reads Japanese,

frequently reads Japanese newspaper, speaks Japanese,

frequently speaking Japanese, current religion, current diet,

frequency of Japanese celebrations, ethnicity of

neighborhood, ethnicity of employer, ethnicity of co-workers,

and ethnicity of friends). Behaviorally participating in

activities related to Japanese culture and having a Japanese

oriented background and lifestyle seems to be associated with

having a higher sense of "Japaneseness. H

Attitudinal and Behayioral Measures of Japanese Ethnic

Identity

The attitudinal measures of Japanese ethnic identity

(mean EIS and the five EIS subscales) and the behavioral

measures of Japanese ethnic identity (diet, read or write

Japanese, and years spent in Japan) were found to be

significantly correlated to each other, although the

correlations were generally in the low range (r's=.272 to
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.055, df=2709, p's=.OOOl to .0044) (see Table 4). In this

sense, how subjects felt about being Japanese measured by the

EIS was related to how they demonstrated their sense of

ethnic identity behaviorally.

As can be seen in Table 5, other measures of social

support (conceptual social support, family support, and

community support) were not significantly related to the

attitudinal measures of ethnic identity (r's=.083 to .002,

df=2709, p's=.OOOl to .9168) (mean EIS and five EIS

subscales) Moreover, no relationship was found among the

three measures of social support and one of the behavioral

measures of ethnic identity (having a Japanese diet) .

In contrast, looking at Table 6, low, but significant

correlation coefficients (r's=.lll to .037, df=2709,

p's=.OOOl to .0525) were obtained for these measures of

social support and the other behavioral measures of Japanese

ethnic identity (read or write Japanese, and years spent in

Japan). Having familial, social, and community support may

be characteristic of the Japanese community, and this data

set does support such a view. However, it should be

remembered that the range is restricted in that all the men

in the study were of Japanese ancestry.
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Attitudinal and Behayioral Measures of Japanese Ethnic

Identity and World War II Military Service

The attitudinal measures of Japanese ethnic identity

(mean EIS and five EIS subscales) and World War II military

service correlations were generally inversely related to each

other (r's=-.061 to -.018, df=2709, p's=.0014 to .3598). As

subjects identified more attitudinally with their Japanese

ethnicity, they were less likely to have served in the

military during World War II. Although these correlations

were significant, they were of a generally low magnitude (see

Table 7) .

As can be seen in Table 8, the relationship between

two of the behavioral measures of Japanese ethnic identity

(read or write Japanese, and number of years spent in Japan)

and World War II military service were not significant

(r's=-.030 to .009, df=2709, p's=.1152 to .6548). However,

there was a low, but significant negative correlation between

diet and World War II service (r's=-.062, df=2709, p's=.0012)

indicating that when subjects reported behaviorally

identifying with Japanese culture by having more of a

Japanese diet, they were less likely to have served in the

U.S. military.
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Attitudinal and Behavioral Measures of Ethnic Identity

and CRD Risk Factors

The attitudinal measure of Japanese ethnic identity

(mean EIS and five EIS subscales) and several of the

standardized CRD risk factors (body mass index,

triglycerides, and systolic blood pressure) were not

significantly correlated (r's=.034 to .001, df=2709,

p's=.0782 to .9671) (see Table 9). In contrast, the

relationship between the EIS and its five subscales, and

physical activity were significantly correlated (r's=.129 to

.063, df=2709, p's=.OOOl to .0011), although the correlations

were generally low. A few significant correlations

(r's=-.058 to -.039, df=2709, p's=.0023 to .0415) were also

found (alcohol, serum cholesterol, and cigarettes), but these

were not consistent across all of the independent variables

(the EIS and its five subscales). Thus, with the exception

of physical activity, there does not seem to be an

association between the attitudinal measure of Japanese

ethnic identity (the EIS and its five subscales) and a number

of standard CRD risk factors.

The correlations between behavioral measures of

Japanese ethnic identity are presented in Table 10. Although

many of the measures were significantly related to

standardized CRD risk factors, the correlations were quite

low (r's=.139 to -.045, df=2709, p's<.OOOl to .0197).
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The general lack of strong correlations between

attitudinal and behavioral measures of ethnic identity and

standardized CHD risk factors does not necessarily exclude

ethnic identity from being a valid independent risk factor

for CHD.

Factor Analysis

Attitudinal and Behayioral Measures of Ethnic Identity

Since the variables examined in this study were

generally not highly correlated to each other, a factor

analysis was performed on these variables. Table 11 shows

the five factors and the amount of variance accounted for by

each factor that was selected using a principal component

method factor analysis. Analysis shows that Factor 1, the

dominant factor, accounts for 14.64% of the variance,

followed by Factor 2 with 8.28%, Factor 3 with 5.75%, Factor

4 with 5.26%, and Factor 5 with 3.98%.

Looking at Table 12, the attitudinal measures of

ethnic identity (mean EIS and its five subscales), behavioral

measures of ethnic identity (diet, read or write Japanese),

and various demographic variables of ethnic identity

(religion of childhood, ethnicity of employer, current

religion, birthplace, years in Japan, frequency of Japanese

celebrations, ethnicity of childhood friends, ethnicity of

friends) all had positive loadings on Factor 1, with

eigenvalues ranging from .272 to .758, whereas negative
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loadings were obtained on education, occupation, SES, and

World War II military service, with eigenvalues ranging from

-.254 to -.366. Although things have changed considerably

over time, this suggests that subjects who had a higher sense

of "Japaneseness" (ethnic identity) as measured by the

attitudinal, behavioral, and demographic measures of ethnic

identity, had achieved less educationally, had a lower

occupation status, maintained a lower socioeconomic status

(SES), and were less likely to serve in military service

during World War II.

Factor 2 had positive eigenvalues for read or write

Japanese, years of education, occupation, SES, community

support, and geographic mobility (eigenvalues ranging from

.314 to .827). Negative eigenvalues, ranging from -.277 to

-.488, were found for current religion, physical activity

index, and generational mobility indicating that persons with

a higher status level were less frequently Buddhist or

Shinto, less physically active, although they were likely to

be similar in other ways to their parents' generation.

Positive loadings were obtained for Factor 3 on the

attitudinal measures of ethnic identity (mean EIS, EISFAM,

EISGEN, EISDIS, and EISIDE), with eigenvalues ranging from

.357 to .597, and weaker negative loadings were found for the

behavioral measure of ethnic identity of read or write

Japanese, and several demographic variables (birthplace,
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years in Japan, and geographic mobility score), with negative

eigenvalues ranging from -.265 to -.386.

Factor 4 has all positive loadings for the following

measures (frequency of Japanese celebrations, community

support, conceptual support, and family support). The

eigenvalues for these factors range from .262 to .919,

suggesting that Factor 4 is reflective of measures of social

support.

Factor 5 consists of positive loadings for the

standardized CHD risk factors (serum cholesterol, random

triglyceride, body mass index, systolic blood pressure, and

alcohol consumption), with eigenvalues ranging from 0.263 to

0.507, and negative loadings for a few demographic variables

reflective of ethnicity (ethnicity of childhood friends,

ethnicity of friends, and ethnicity of neighborhood), with

eigenvalues ranging from -0.257 to -0.461. Thus, Factor 5

seems to be holding together the standardized risk factors

for CHD development. Having higher scores on these risk

factors, however, also seemed to be related to demographic

characteristics associated with a greater variety of ethnic

(and westernized) interpersonal relationships.

As an additional point, the attitudinal measures 0f

ethnic identity (mean EIS and its five subscales) were

weighted on Factor 1 and Factor 3. Two behavioral measures

of ethnic identity (diet, and read or write Japanese) were
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also both weighted on Factor 1, although the measure of read

or write Japanese was also weighted on Factors 2 and 3.

The variable World War II military service was

negatively weighted on Factor 1, in contrast to the

attitudinal and behavioral measures of ethnic identity

mentioned above. The standardized risk factors of CHD,

however, were weighted on Factor 5, with the exception of

cigarettes per day (no factors) and physical activity index

(Factor 1) .

Chi-squared Analyses

Chi-squared analyses are commonly used to determine

whether two or more groups are similar to each other in

respect to the variable of interest. In this study, the

principal independent variables being compared were:

1. EIS (mean EIS)

High EIS: Subjects who reported a mean score

greater than 2.55 on the EIS, based on a four

point Likert scale.

Low EIS: Subjects who reported a mean score less

than or equal to 2.55 on the EIS, based on a

four-point Likert scale.

2. Diet

High Diet: Greater than 50% of diet consisting of

"Japanese" food.
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Low Diet: Less than or equal to 50% of diet

consisting of "Japanese" food, or greater than

50% of diet consisting of westernized food.

3. Ability to read or write Japanese

High: Reporting a score of greater than 1.00 on the

variable, read or write Japanese, based on a

five-point Likert scale.

Low: Reporting a score of less than or equal to

1.00 on the variable, read or write Japanese,

based on a five-point Likert scale.

4. Years of residence in Japan

High: Reporting a score of greater than 0.00 on the

variable, number of years lived in Japan, based

on a five-point Likert scale.

Low: Reporting a score of 0.00 on the variable,

number of years lived in Japan, based on a five

point Likert scale.

The principal dependent variables were prevalence of CHD at

the initial testing, and the incidence of new CHD cases

between 1971 and 1986.

Attitudinal Measures of Ethnic Identity

Mean EIS

Prevalence and Incidence of eRp

As can be seen in Table 13, a significant association

was found between EIS scores and the prevalence of CHD.
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Subjects scoring higher than 2.55 on mean EIS had

significantly fewer cases of CHD (32.7 cases per 1,000

persons) as compared to subjects scoring less than or equal

to 2.55 (43.2 cases per 1,000 persons) (X 2=7 . 46 , df=l,

p<. 01) .

The association between subjects' scores on the EIS

and incidence of CHD, however, was not found to be

significant (X2=. 18 , df=l, p=.670). Subjects scoring greater

than 2.55 had an incidence of CHD of 104.4 new cases per

1,000 persons per 15 years, as compared to an incidence of

91.9 new cases per 1,000 persons per 15 years for those

scoring less than or equal to 2.55 on the mean EIS.

Prevalence and Incidence of Stroke (CVA)

As can be seen in Table 14, mean EIS scores were not

significantly associated to the prevalence or incidence of

stroke (CVA). Subjects scoring higher than 2.55 on mean EIS

did not have significantly lower prevalence or incidence of

stroke than those scoring less than or equal to 2.55 on mean

EIS (X2=. 44 , df=l, p=.509, and X2=1 . 04 , df=l, p=.309,

respectively). Subjects scoring higher on the EIS had a

prevalence of stroke of 16.8 cases per 1,000 persons, and an

incidence of stroke of 62.9 new cases per 1,000 persons per

15 years, as compared to a prevalence of 10.0 cases per 1,000

persons and an incidence of 45.5 new cases per 1,000 persons

per 15 years for those who scored lower on the EIS.
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Behavioral Measures of Ethnic Identity

Prevalence and Incidence of CHP

Subjects who reported consistently eating foods

characteristic of a "Japanese" diet did have a significantly

lower prevalence of CHP (33.1 cases per 1,000 persons) in

comparison to those who reported a more westernized diet, who

had a prevalence of 42.6 cases per 1,000 persons (x 2=3 . 62 ,

df=l, p<.05).

Piet was also found to be significantly associated

with incidence of CHP. Subjects reporting the consistent

maintenance of a "Japanese" diet were found to have a lower

incidence of CHP (79.2 new cases per 1,000 persons per 15

years) compared to subjects with a westernized diet, who had

an incidence of CHP of 109.8 new cases per 1,000 persons per

15 years (X 2=13 . 70 , df=l, p<.001).

Prevalence and Incidence of Stroke (CVA)

Maintaining a "Japanese" diet was not found to be

significantly associated to the prevalence of stroke.

Subjects who reported having a Japanese diet did not have

significantly lower prevalence of stroke than those who had a

westernized diet (X2=1 . 44 , df=l, p=.230). In terms of

incidence, however, SUbjects who reported having "Japanese"

dietary habits did have significantly higher incidence of

stroke than those who had a westernized diet (X 2=6 . 93 , df=1,
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p<.Ol). Subjects reporting eating foods characteristic of

having a Japanese diet had a prevalence of stroke of 11.7

cases per 1,000 persons, and an incidence of stroke of 66.9

new cases per 1,000 persons per 15 years, as compared to a

prevalence of 14.5 cases per 1,000 persons and and incidence

of 44.4 new cases per 1,000 persons per 15 years for those

who reported having a more westernized diet.

Ability to Read or Write Japanese

Prevalence and Incidence of eHP

The prevalence of CHD was significantly and negatively

associated with the ability to read or write Japanese.

Subjects who indicated the ability to read or write Japanese

had a prevalence of CHD of 30.5 cases per 1,000 persons, as

compared to a prevalence of 43.3 cases per 1,000 persons for

subjects who could not read or write Japanese (X2=13 . 56,

df=l, p<. 001) .

Subjects who reported the ability to read or write

Japanese also had a significantly lower incidence of CHD of

91.5 new cases per 1,000 persons per 15 years, as compared to

101.6 new cases per 1,000 persons per 15 years for sUbjects

who reported that they could not read or write Japanese

<X2=7 . 4 2 , df=l, p<.Ol).

Prevalence and Incidence of Stroke (eVA)

Like the other psychosocial variables, the ability to

read or write Japanese was not found to be significantly



95

associated to the prevalence or incidence of stroke (X2=2 . 72 ,

df=l, p=.099 and x2= . 8 1 , df=l, p=.369, respectively for

prevalence and incidence). Subjects who were able to read or

write Japanese had a prevalence of stroke of 13.8 cases per

1,000 persons, and an incidence of stroke of 60.8 new cases

per 1,000 persons per 15 years, as compared to a prevalence

of 13.0 cases per 1,000 persons and an incidence of 50.1 new

cases per 1,000 persons per 15 years for those who could not

read or write Japanese.

Years of Residence in Japan

Prevalence and Incidence of CHD

The prevalence of CHD for subjects who reported living

in Japan was 27.5 cases per 1,000 persons, as compared to

42.3 cases per 1,000 persons for subjects who reported that

they had never lived in Japan. These groups significantly

differed (X2=4 . 2 6 , df=l, p<.05).

Living in Japan was also discovered to be

significantly associated with the incidence of CHD. Subjects

who reported living in Japan had significantly lower

incidence of CHD (77.9 new cases per 1,000 persons per 15

years) in comparison to subjects who reported that they had

never lived in Japan (103.8 new cases per 1,000 persons per

15 years) (X2=5 . 6 6 , df=l, p<.05).
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Prevalence and Incidence Qf StrQke (CVA)

In cQntrast tQ the CHD data, living in Japan was nQt

fQund tQ be significantly assQciated tQ the prevalence or

incidence Qf strQke. Subjects whQ had lived in Japan had a

prevalence Qf strQke Qf 10.0 cases per 1,000 persQns, and an

incidence Qf strQke Qf 50.4 new cases per 1,000 persQns per

15 years, as cQmpared tQ a prevalence Qf 14.1 cases per 1,000

persQns and an incidence Qf 55.2 new cases per 1,000 persons

per 15 years for thQse whQ had never lived in Japan (X2= . 68 ,

df=1, p=.410, and X2= . 21 , df=1, p=.648, respectively).

Attitudinal and BehayiQral Measures Qf Ethnic Identity

In analyzing attitudinal and behaviQral measures Qf

ethnic identity, which included tWQ Qr mQre independent

variables, subjects were assigned tQ either a high, Qr lQW

grQup fQr all variables Qf interest. As a result, nQt all Qf

the subjects in the Qriginal cQhQrt were part Qf the analysis

since thQse whQ were high fQr Qne variable, and lQW for the

Qther, were excluded.

EISe and Diet

Prevalence and Incidence Qf CHP

Using a chi-squared analysis, it was discQvered that

subjects whQ sCQred higher Qn mean EIS and repQrted

"Japanese" dietary habits had a significantly lQwer

prevalence Qf CHD (24.0 cases per 1,000 persQns) than
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subjects scoring lower on mean EIS and having a westernized

diet (43.9 cases per 1,000 persons) (X2=13 . 23 , df=l, p<.OOl).

Similarly, the association between mean EIS and one's

diet, and the incidence of CRD was found to be significant

(X2=5 . 8 6, df=l, p<.05). Subjects scoring higher on the EIS

and eating foods characteristic of having a "Japanese" diet

had an incidence of CRD of 79.1 new cases per 1,000 persons

per 15 years, as compared to 98.8 new cases per 1,000 persons

per 15 years for those who scored lower on the EIS and had a

westernized diet.

Prevalence and Incidence of Stroke (CVA)

Mean EIS and reporting a "Japanese" diet, however, was

not found to be significantly associated to the prevalence of

stroke. Subjects who scored higher on the EIS and whose diet

consisted of foods representative of a "Japanese" diet did

not have lower prevalence of stroke than those who scored

lower on the EIS and reported to have a westernized diet, to

a significant degree (X2=.01, df=l, p=.917). Subjects

scoring higher on the EIS, and eating foods characteristic of

having a "Japanese" diet, had a prevalence of stroke of 16.0

cases per 1,000 persons, as compared to a prevalence of 11.6

cases per 1,000 persons for those who scored lower on the

EIS, and had a westernized diet.

Subjects who scored higher on the EIS and maintained a

"Japanese" diet, however, did have significantly higher
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incidence of stroke than those who scored lower on the EIS

and had a westernized diet (X2=8.36, df=1, p<.01). Subjects

scoring higher on the EIS, and eating foods characteristic of

having a "Japanese" diet, had an incidence of stroke of 78.0

new cases per 1,000 persons per 15 years, as compared to an

incidence of 41.6 new cases per 1,000 persons per 15 years

for those who scored lower on the EIS, and had a westernized

diet.

EIS, and Ability to Read or Write Japanese

Prevalence and Incidence of CHD

Mean EIS and the ability to read or write Japanese was

found to be significantly associated with the prevalence of

CHD. Results of a chi-squared analysis showed that subjects

who scored higher on the mean EIS and reported the ability to

read or write Japanese had a lower prevalence (29.3 cases per

1,000 persons), than subjects who scored lower on the mean

EIS and reported an inability to read or write Japanese (47.1

cases per 1,000 persons) (X2=16 . 5 6 , df=1, p<.0001).

In contrast, mean EIS and the ability to read or write

Japanese was not found to be significantly associated with

the incidence of CHD (X2=1 . 4 5 , df=1, p=.228). Subjects who

scored higher on the mean EIS and reported the ability to

read or write Japanese had an incidence of 95.0 new cases per

1,000 persons per 15 years, and subjects who scored lower

scores on the EIS and reported an inability to read or write
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Japanese had an incidence of CRD of 93.7 new cases per 1,000

persons per 15 years.

Prevalence and Incidence of Stroke (eVA)

Mean EIS and the ability to read or write Japanese was

not found to be significantly associated to the prevalence or

incidence of stroke. Subjects who scored lower on the mean

EIS and who could not read or write Japanese did not have

significantly lower prevalence or incidence of stroke than

those who scored higher on the mean EIS and who could read or

write Japanese (X2= . 3 2 , df=l, p=.572 and X2= . 0 7 , df=l,

p=.785, respectively). Subjects scoring higher on the EIS,

and having the ability to read or write Japanese, had a

prevalence of stroke of 17.4 cases per 1,000 persons, and an

incidence of stroke of 68.1 new cases per 1,000 persons per

15 years, as compared to a prevalence of 10.7 cases per 1,000

persons and an incidence of 45.7 new cases per 1,000 persons

per 15 years for those who scored lower on the EIS, and could

not read or write Japanese.

EIS, and Years of Residence in Japan

Prevalence and Incidence of CRP

Subjects who scored higher on the mean EIS and lived

in Japan had a lower prevalence (22.3 cases per 1,000

persons), than subjects who scored lower on the mean EIS and

had never lived in Japan (45.2 cases per 1,000 persons).
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These differences were significantly associated with the

prevalence of CHD (X 2=8 . 0 3 , df=l, p<.Ol).

Mean EIS and living in Japan was not significantly

associated with the incidence of CHD (X2=1 . 68 , df=l, p=.195).

Subjects who scored higher on the mean EIS and lived in Japan

had an incidence of CHD of 85.4 new cases per 1,000 persons

per 15 years, as compared to subjects who scored lower on the

mean EIS and had never lived in Japan who had an incidence of

96.9 new cases per 1,000 persons per 15 years.

Prevalence and Incidence of Stroke (CVA)

Mean EIS and living in Japan was not found to be

significantly associated with the prevalence or incidence of

stroke. Subjects who scored higher on the EIS and lived in

Japan did not have significantly lower prevalence or

incidence of stroke than those who scored lower on the EIS

and did not live in Japan (X2= . 25 , df=l, p=.615 and X2= . 0 05 ,

df=l, p=.942, respectively). Subjects scoring higher on the

EIS, and having lived in Japan had a prevalence of stroke of

9.6 cases per 1,000 persons, and an incidence of stroke of

55.8 new cases per 1,000 persons per 15 years, as compared to

a prevalence of 9.2 cases per 1,000 persons and an incidence

of 45.5 new cases per 1,000 persons per 15 years for those

who scored lower on the EIS, and had never lived in Japan.
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EIS. Diet. and the Ability tQ Read Qr Write

Japanese

Prevalence and Incidence Qf CHD

Using a chi-squared analysis, it was fQund that

subjects whQ sCQred higher Qn mean EIS, maintained a

"Japanese H diet, and reported the ability to read or write

Japanese had a significantly lower prevalence (25.7 cases per

1,000 persQns) than subjects scoring lower on mean EIS,

having westernized dietary habits, and were unable to read or

write Japanese (47.6 cases per 1,000 persons). Mean EIS,

diet, and the ability to read or write Japanese was

significantly associated with the prevalence of CHD

(X2=15 . 68 , df=l, p<.OOOl).

Similarly, the association between mean EIS, one's

diet, and the ability to read or write Japanese, and the

incidence of CHD was found to be significant (X2=4 . 08 , df=l,

p<.05). Subjects scoring higher on the EIS, consistently

eating foods representative of a "Japanese H diet, and being

able to read or write Japanese had an incidence of CHD of

80.5 new cases per 1,000 persons per 15 years, as compared tQ

101.2 new cases per 1,000 persons per 15 years for those who

scored lower on the EIS, had a westernized diet, and could

not read or write Japanese.
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Prevalence and Incidence Qf Stroke leVA)

Mean EIS, having a Japanese diet, and having the

ability to read Qr write Japanese was nQt found tQ be

significantly assQciated to the prevalence of strQke.

Subjects whQ scored higher Qn mean EIS, reported having a

"Japanese H diet, and repQrted the ability to read or write

Japanese did nQt have a significantly lower prevalence of

stroke than thQse who sCQred lQwer on mean EIS, had a

westernized diet, and were unable to read or write Japanese

(X2=1 . 20 , df=l, p=.273). Subjects sCQring higher on the EIS,

having a "Japanese H diet, and being able to read or write

Japanese had a prevalence of stroke Qf 15.4 cases per 1,000

persQns, as compared to a prevalence Qf 13.4 cases per 1,000

persons for thQse who scored lower on the EIS, had a

westernized diet, and CQuld not read Qr write Japanese. In

contrast, subjects whQ sCQred higher Qn mean ErS, maintained

a "Japanese H diet, and reported the ability to read or write

Japanese did show a significantly higher incidence of stroke

than those who sCQred lQwer Qn mean EIS, had a westernized

diet, and were unable tQ read or write Japanese (X2=8 . 63 ,

df=l, p<.Ol). Subjects scoring higher on the ErS, having a

"Japanese H diet, and being able to read or write Japanese had

an incidence of stroke Qf 84.1 new cases per 1,000 persQns

per 15 years, and an incidence Qf 38.2 new cases per 1,000
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persons per 15 years for those who scored lower on the EIS,

had a westernized diet, and could not read or write Japanese.

EIS. Diet. and Years of Residence in Japan

Prevalence and Incidence of CHP

Subjects who scored higher on the mean EIS, had

"Japanese" dietary habits, and lived in Japan had the lowest

prevalence (9.1 cases per 1,000 persons), in comparison to

those who scored in the opposite direction (44.4 cases per

1,000 persons). This difference among groups was significant

for the prevalence of CHD <X2=11 . 17 , df=l, p<.OOI).

Similarly, the association between mean EIS, one's

diet, and having lived in Japan and the incidence of CHD was

found to be significant (X2=7 . 63 , df=l, p<.OI). Subjects

scoring higher on the EIS, having a "Japanese" diet, and

having lived in Japan had an incidence of CHD of 55.6 new

cases per 1,000 persons per 15 years, as compared to 104.4

new cases per 1,000 persons per 15 years for those who scored

lower on the EIS, had a westernized diet, and had never lived

in Japan.

Prevalence and Incidence of Stroke (CVA)

Mean EIS, maintaining a "Japanese" diet, and living in

Japan was not found to be significantly associated to either

the prevalence or incidence of stroke (X2=. 18 , df=l, p=.668

and x2=. 93 , df=l, p=.336, respectively). Subjects scoring

higher on the EIS, having a "Japanese" diet, and having lived
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in Japan had a prevalence of stroke of 9.1 cases per 1,000

persons, and an incidence of stroke of 61.7 new cases per

1,000 persons per 15 years, as compared to a prevalence of

10.1 cases per 1,000 persons and an incidence of 40.3 new

cases per 1,000 persons per 15 years for those who scored

lower on the EIS, had a westernized diet, and had never lived

in Japan.

EIS. Ability to Read or Write Japanese. and Years

of Residence in Japan

Prevalence and Incidence of CHD

Mean EIS, the ability to read or write Japanese, and

having lived in Japan was significantly associated with the

prevalence of CHD <X2=10 . 4 6 , df=l, p<.OOl). Results showed

that subjects who scored higher on the mean EIS, reported the

ability to read or write Japanese, and had lived in Japan had

a prevalence of 20.1 cases per 1,000 persons. Subjects who

scored lower on the mean EIS, reported an inability to read

or write Japanese, and had never lived in Japan had a

prevalence of CHD of 46.3 cases per 1,000 persons.

The association between mean EIS, the ability to read

or write Japanese, and having lived in Japan only approached

significance for the incidence of CHD <X2=3 . 42 , df=l,

p=.064). Subjects who scored higher on the mean EIS,

reported the ability to read or write Japanese, and had lived

in Japan had an incidence of 76.4 new cases per 1,000 persons
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per 15 years, while subjects who scored lower on the mean

EIS, reported an inability to read or write Japanese, and had

never lived in Japan had an incidence of CHD of 96.4 new

cases per 1,000 persons per 15 years.

Prevalence and Incidence of Stroke (CVA)

Mean EIS, the ability to read or write Japanese, and

living in Japan was not found to be significantly associated

to the prevalence or incidence of stroke. Subjects who

scored higher on the mean EIS, reported the ability to read

or write Japanese, and had lived in Japan did not have

significantly lower prevalence or incidence of stroke than

those who did not (X2= . 5 9 , df=l, p=.444 and X2= . 0 0 6 , df=l,

p=.937, respectively). Those subjects scoring higher on the

EIS, being able to read or write Japanese, and having lived

in Japan had a prevalence of stroke of 10.0 cases per 1,000

persons, and an incidence of stroke of 59.9 new cases per

1,000 persons per 15 years, as compared to a prevalence of

9.4 cases per 1,000 persons and an incidence of 44.9 new

cases per 1,000 persons per 15 years for those who scored

lower on the EIS, could not read or write Japanese, and had

never lived in Japan.
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EIS, Diet, Ability to Read or Write Japanese, and

Years of Residence in Japan

Prevalence and Incidence of CHD

Finally, using a chi-squared analysis, it was

discovered that subjects who scored higher in the direction

of ethnic identity (in at least three out of four categories)

on mean EIS, having a "Japanese u diet, reporting the ability

to read or write Japanese, and having lived in Japan had a

significantly lower prevalence (28,0 cases per 1,000 persons)

than subjects scoring lower on mean EIS, having a westernized

diet, being unable to read or write Japanese, and never

having lived in Japan (46,8 cases per 1,000 persons). Mean

EIS, diet, the ability to read or write Japanese, and living

in Japan was significantly and negatively associated with the

prevalence of CHD (X2=12 . 47 , df=l, p<.OOI).

Similarly, the association between mean EIS, diet

scores, the ability to read or write Japanese, and having

lived in Japan, and the incidence of CHD was found to be

significant (X2=8 . 3 8 , df=l, p<.OI). Subjects scoring higher

on the EIS, having "Japanese u dietary habits, being able to

read or write Japanese, and having lived in Japan (in at

least three out of four categories) had an incidence of CHD

of 80.9 new cases per 1,000 persons per 15 years, as compared

to 105.2 new cases per 1,000 persons per 15 years for those
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who scored lower on the EIS, had a westernized diet, could

not read or write Japanese, and had never lived in Japan.

Prevalence and Incidence of Stroke (eVA)

Mean EI8, one's diet, the ability to read or write

Japanese, and living in Japan (in at least ~hree out of four

categories) were not found to be significantly ~ssociated to

the prevalence or incidence of stroke. Subjects who scored

higher on mean EIS, reported maintaining a "Japanese" diet,

reported the ability to read or write Japanese, and had lived

in Japan (in at least three out of four categories) did not

have significantly lower prevalence or incidence of stroke

than those scoring lower on mean EIS, reporting a westernized

diet, being unable to read or write Japanese, and having

never lived in Japan (in at least three out of four

categories) (X2=1 . 69, df=l, p=.194 and X2=. 25 , df=1, p=.617,

respectively). Those subjects scoring higher on the EIS,

having a "Japanese" diet, being able to read or write

Japanese, and having lived in Japan (in at least three out of

four categories) had a prevalence of stroke of 13.5 cases per

1,000 persons, and an incidence of stroke of 69.0 new cases

per 1,000 persons per 15 years, as compared to a prevalence

of 12.3 cases per 1,000 persons and an incidence of 47.1 new

cases per 1,000 persons per 15 years for those who scored

lower on the EIS, had a westernized diet, could not read or

write Japanese, and had never lived in Japan.
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Cox Proportional Hazards Test

The Cox Proportional Hazards Test was performed to

examine the effect of ethnic identity on the incidence of

CHD, stroke, and total mortality from 1971 to 1986. The

independent variables were the attitudinal measure of

ethnicity (EIS) and the three behavioral measures of ethnic

identity (diet, the ability to read or write Japanese, and

number of years lived in Japan) .

Attitudinal Measures of Ethnic Identity

Mean EIS

Incidence of CHD

As can be seen in Table 15, based on the Cox

Proportional Hazards Test, the attitudinal measures of ethnic

identity (mean EIS) was not found to be significantly

associated with t~p incidence of CHD (P=.0639, p=.806).

Subjects scoring higher on mean EIS of 0.50 were 138% as

likely to have CHD assuming that the other variables were

constant. The association between subjects scoring higher on

the EIS and having lower incidence of stroke was not found to

be significant (~=.230, p=.508). Likewise, the association

between subjects scoring higher on the EIS and the incidence

of total mortality (P=.00212, p=.991) was not found to be

significant.
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Behayioral Measures of Ethnic Identity

Incidence of CRP

Piet was found to be significantly associated with the

incidence of CRD <p=-0.00762, p<.Ol) indicating that subjects

who reported consistently eating foods representative of a

"Japanese" diet were 99% as likely to have CRP assuming that

the other variables were constant. The association between

subjects having a "Japanese" diet and having lower incidence

of stroke, however, was found to be marginally significant

(P=0.00728, p<.06). Likewise, the association between

subjects having "Japanese" dietary habits and the incidence

of total mortality (P=.00188, p=.357) was not found to be

significant.

Ability to Read or Write Japanese

Incidence of CRD

The ability to read or write Japanese was not found to

be significantly associated with the incidence of CRP

(P=-.0822, p=.109) indicating that subjects with the ability

to read or write Japanese of 1.00 were 92% as likely to have

CRP assuming that the other variables were constant. The

association between subjects having the ability to read or

write Japanese and having lower incidence of stroke, however,

was found to be significant (P=-.140, p<.05). The

association between subjects having the ability to read or
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write Japanese and the incidence of total mortality (~=.0171,

p=.625) was not found to be significant.

Years of Residence in Japan

Incidence of CHP

Living in Japan was not found to be significantly

associated with the incidence of CHP (~=-.0192, p=.204).

Subjects having lived in Japan were 98% as likely to have CRD

assuming that the other variables were constant. The

association between sUbjects having lived in Japan and the

incidence of stroke was not found to be significant

(~=-.00502, p=.784). The association between subjects having

lived in Japan and the incidence of total mortality

(~=-.00381, p=.663) was not found to be significant.

Attitudinal and Behayioral Measures of Ethnic Identity

The standardized logistic coefficients obtained for

the combinations of the attitudinal and behavioral measures

of ethnic identity (EIS and diet, EIS and read or write

Japanese, and EIS and years lived in Japan) were not

significant, although, in general, they were negative in

value indicating a decreased risk of CRD for an increase in

these variables. The standardized logistic coefficients

ranged from -0.011 to 0.020 for the incidence of CRD.
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EIS, and Diet

Incidence of caD

The relationship between mean EIS and diet was not

found to be significantly associated with the incidence of

CHD (~=.007, p=.615). The interaction between mean EIS and

diet approached significance, but was not found to be

significantly associated with the incidence of stroke

(~=.031, p=.0787). The interaction between mean EIS and diet

was not found to be significantly associated with the

incidence of total mortality (~=.00005, p=.996).

EIS, and Ability to Read or Write Japanese

Incidence of caD

The relationship between mean EIS and the ability to

read or write Japanese was not found to be significantly

associated with the incidence of CHD (~=-.0108, p=.9582).

The relationship between mean EIS and the ability to read or

write Japanese was also not found to be significantly

associated with the incidence of stroke (~=.238, p =.368) .

Moreover, the relationship between mean EIS and the ability

to read or write Japanese was not found to be significantly

associated with the incidence of total mortality (~=.0175,

p =.901).
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EIS. and Years of Residence in Japan

Incidence of cao

The relationship between mean EIS and having lived in

Japan was not found to be significantly associated with the

incidence of cao (~=.0201, p=.773). Moreover, the

relationship between mean EIS and the ability to read or

write Japanese was also not found to be significantly

associated with the incidence of stroke (~=.0493, p=.552).

The relationship between mean EIS and the ability to read or

write Japanese was not found to be significantly associated

with the incidence of total mortality (~=O.0056, p=.893).

Considering the fact that the combinations of the

attitudinal and behavioral measures of ethnic identity were

not significant for the incidence of CRO, further analyses

for these dependent variables were not conducted.

Analysis of Variance

An analysis of variance was performed to examine the

effect of ethnic identity on the measures of atherosclerosis

at the time of autopsy. The independent variables were the

attitudinal measure of ethnicity (EIS) and the three

behavioral (diet, read or write Japanese, and number of years

living in Japan) measures of ethnic identity.
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1. EIS (mean EIS)

High EIS: Subjects who reported a mean score

greater than 2.55 on the EIS, based on a four

point Likert scale.

Low EIS: Subjects who reported a mean score less

than or equal to 2.55 on the EIS, based on a

four-point Likert scale.

2. Diet

High Diet: Greater than 50% of diet consisting of

"Japanese H food.

Low Diet: Less than or equal to 50% of diet

consisting of "Japanese" food, or greater than

50% of diet consisting of westernized food.

3. Ability to read or write Japanese

High: Reporting a score of greater than 1.00 on the

variable, read or write Japanese, based on a

five-point Likert scale.

Low: Reporting a score of less than or equal to

1.00 on the variable, read or write Japanese,

based on a five-point Likert scale.

4. Years of residence in Japan

High: Reporting a score of greater than 0.00 on the

variable, number of years lived in Japan, based

on a five-point Likert scale.
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Low: Reporting a score of 0.00 on the variable,

number of years lived in Japan, based on a five

point Likert scale.

The dependent variables were the aorta score, and the mean

coronary score. The mean coronary score was calculated as

the mean of the right coronary artery score, the anterior

descending left coronary artery score, and the circumflex

branches of the left coronary artery score. A scoring system

of one to seven, with a score of seven for the most severe

case of atherosclerosis, was used.

Attitudinal Measures of Ethnic Identity

Mean EIS

Measures of Atherosclerosis

The EIS was not significantly related to either the

aorta score or to the mean coronary scores recorded dt the

time of autopsy, as can be seen in Table 16 (F=.40, df=1,

119, p=.53, and F=.OO, df=1, 119, p=.95, respectively)

Subjects who scored higher on the EIS did not have

significantly lower aorta and mean coronary scores on the

measures of atherosclerosis at the time of autopsy than those

who scored lower on the EIS.
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Behavioral Measures of Ethnic Identity

Measures of Atherosclerosis

Subject diet was not significantly related to the

either aorta score or the mean coronary scores recorded at

the time of autopsy (F=.04, df=1, 119, p=.83, and F=2.29,

df=1, 119, p=.13, respectively). Subjects who reported

maintaining a "Japanese" diet did not have significantly

lower aorta and mean coronary scores on the measures of

atherosclerosis at the time of autopsy than those who had a

westernized diet.

Ability to Read or Write Japanese

Measures of Atherosclerosis

The ability to read or write Japanese was not

significantly related to either the aorta score or the mean

coronary scores recorded at the time of autopsy (F=1.51,

df=1, 119, p=.22, and F=.OO, df=l, 119, p=.96, respectively).

Subjects who could read or write Japanese did not have

significantly lower aorta and mean coronary scores on the

measures of atherosclerosis at the time of autopsy than those

who reported that they could not read or write Japanese.

Years of Residence in Japan

Measures of Atherosclerosis

Living in Japan was not significantly related to

either the aorta score or the mean coronary score recorded at
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the time of autopsy (F=1.19, df=l, 119, p=.28, and F=.40,

df=l, 119, p=.53, respectively). This indicates that

contrary to hypothesized differences, sUbjects who had lived

in Japan did not have significantly lower aorta and mean

coronary scores on the measures of atherosclerosis at the

time of autopsy than those who had never lived in Japan.

Attitudinal and Behayioral Measures of Ethnic Identity

In analyzing attitudinal and behavioral measures of

ethnic identity, which included two or more independent

variables, subjects were assigned to either a high, or low

group for all variables of interest. As a result, subjects

could belong to one of four groups for two independent

variables.

EIS, and Diet

Measures of Atherosclerosis

The relationship between mean ErS, and the subject's

diet was not significantly related to either the aorta score

or the mean coronary scores recorded at the time of autopsy

(F=.OO, df=3, 117, p=.99, and F=.27, df=3, 117, p=.61,

respectively). Contrary to hypothesized findings, subjects

who scored higher on the ErS, and reported having a

"Japanese" diet did not have significantly lower aorta and

mean coronary scores on the measures of atherosclerosis at

the time of autopsy than those who scored lower on the EIS

and has a westernized diet.
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ElS, and Abilit¥ to Read or Write Japanese

Measures of Atherosclerosis

The relationship between mean ElS and the ability to

read or write Japanese was not significantly related to

either the aorta score or the mean coronary scores recorded

at the time of autopsy (F=.05, df=3, 117, p=.83, and F=3.36,

df=3, 117, p=.07, respectively). Contrary to hypothesized

findings, subjects who scored higher on the ElS, and were

able to read or write Japanese did not have significantly

lower aorta and mean coronary scores on the measures of

atherosclerosis at the time of autopsy than those who scored

lower on the ElS and were unable to read or write Japanese.

The relationship effect for mean EIS and the ability to read

or write Japanese on the mean coronary score approached

significance with subjects who scored higher on the ElS and

reporting the ability to read.or write Japanese having the

lowest mean coronary artery score.

EIS, and Years of Residence in Japan

Measures of Atherosclerosis

The relationship between mean EIS and living in Japan

was not significantly related to either the aorta score or

the mean coronary scores recorded at the time of autopsy

(F=,16, df=3, 117, p=.69, and F=,07, df=3, 117, p=.79,

respectively). Contrary to hypothesized findings, subjects

who scored higher on the EIS, and had lived in Japan did not
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have significantly lower aorta and mean coronary scores on

the measures of atherosclerosis at the time of autopsy than

those who scored lower on the EIS and had never lived in

Japan.

Since the combinations of the attitudinal measure of

ethnic identity and one behavioral measure of ethnic identity

were not significant for the measures of atherosclerosis,

tests for the combinations with two and three behavioral

measures of ethnic identity for these dependent variables

were not performed.

EISV Questionnaire

The mean number of questions on the EIS that subjects

categorized in agreement to the theoretically designated

subscales was 16.4 (43.16%) out of 38. The range of

agreement was a low of 13 (18.42%) questions to a high of 24

(55.26%) questions. In examining the difference between what

was observed and what would be statistically predicted by a

2X2 chi-squared analysis, it was found that subjects

categorized a significant number of questions into the

corresponding theoretically designated subscales (X2=12 . 62 ,

df=l, 119, p<.Ol).
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World War II Military Status (Yeteran Status)

Cox Proportional Hazards Test

Incidence of CHD

World War II military status (veteran status) was not

found to be significantly associated with the incidence of

CHD (~=-.149, p=.31). The association between subjects

serving the American military during World War II and having

lower incidence of stroke (CVA) was also not found to be

significant (~=-.477; p=.OS6). None of the interactions

between veteran status and the attitudinal and behavioral

ethnic identity variables (EIS, diet, read or write Japanese,

and years spent in Japan) were significant for either CHD

incidence (~'s of .266, .0969, -.0303, and -.431, all

p's>.OS, respectively) or stroke (CVA) incidence (~'s of

-.516, -.215, -.385, and .0216, all p's>.05, respectively)
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Chapter X

Piscussion

Correlational Analysis

Support for the EIS having construct validity as an

attitudinal measure of ethnic identity was found in the

results of the correlational analysis. The partial

correlational coefficients obtained for individual EIS

questions and their respective subscale category were

generally higher than the correlation coefficients obtained

among the questions and other EIS subscale categories.

The EIS and its five subscales were found to be

correlated with several behavioral aspects of ethnic identity

(birthplace, ethnicity of childhood friends, religion of

childhood, current religion, frequency of Japanese

celebrations, ethnicity of neighborhood, ethnicity of

employer, ethnicity of co-workers, and ethnicity of friends) .

Thus, having a higher sense of ethnic identity attitudinally

was related to a complex set of behavioral and situational

variables that coincided with these feelings.

The results of the correlational analysis also

indicated that subjects' sense of ethnic identity based on

the EIS and its five subscales was significantly related to

specific behavioral measures of ethnic identity; in

particular, diet, reading or writing Japanese, and years

spent in Japan were related to feelings of "Japaneseness."
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It seems likely that emotionally identifying with Japanese

ethnicity would at least be related to behaving in ways that

coincide with these feelings. One may speculate that

maintaining a Japanese diet, reading or writing the Japanese

language, and living in Japan are simply behavioral ways of

expressing the general attitude of ethnic identity for these

subjects. Given the nature of correlational data, however,

it is not possible to determine whether feeling a greater

sense of ethnic identity attitudinally necessarily leads to

behaviorally demonstrating their sense of ethnic identity, or

vice versa.

Significant, though low correlation coefficients were

also obtained for both the EIS and its five subscales, and

several demographic variables. In general, the more Japanese

the subjects felt, the less likely it was for them to have a

higher education, an upper level occupation, good housing,

and higher socioeconomic status (SES). In attempting to

assimilate into western culture, identification with their

ethnic background may likely have been a source of comfort

from acculturation stress, although it was also associated

with hampered upward mobility for these subjects.

It is possible that subjects who felt a great deal of

comfort by identifying with their Japanese heritage may not

have attempted to assimilate as quickly into mainstream

American society in comparison to those who felt more of a
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commitment to the western way of life. As a result, these

individuals were not able to benefit from the socioeconomic

opportunities that existed for those who were actually

attempting to blend into American society. As an example,

those who did not join the American military due to reasons

related to feeling uncomfortable about their minority status

in the military did not receive the post-World War II

economic benefits given to veterans, such as loans and

enhanced educational/job opportunities. Thus, we may presume

that although identifying with their ethnicity may have been

a source of immediate comfort for many of these sUbjects, in

terms of long-term economic security, it also had significant

negative effects. Unfortunately, however, there was no

questionnaire administered to these subjects in order to

assess the degree of comfort they felt.

Measures of social support were not related to

attitudinal measures of ethnic identity (the EIS and its five

subscales). For this group of subjects consisting of

predominantly second generation Japanese Americans, feeling a

sense of ethnic identity was not connected to gaining social

support, especially through familial and community means,

which are traditionally characteristic of Japanese culture.

Caution must be taken in making a generalization from this

particular assessment because there was a restricted range of

scores and a single test administration. Moreover, when
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fairly abstract concepts such as "social support H and "ethnic

identityH are assessed, the correlations are dependent on a

number of factors, and some of the factors may have negated

each other.

In contrast, low, but significant correlation

coefficients were obtained for the measures of social support

and two of the behavioral measures of ethnic identity (read

or write Japanese, and years spent in Japan). Thus, reading

or writing the Japanese language and spending time living in

Japan were found to be related to how these subjects behave

interpersonally, and one may hypothesize that the subjects

maintained social support by behaving in traditional Japanese

ways (i.e., fostering strong family ties) and having more

frequent interactions with like minded individuals in the

community.

The correlational analysis also showed that subjects

who felt a high sense of "Japaneseness" were less likely to

serve in the American military during World War II. This may

have been understandable considering the fact that those who

identified with their historical roots may have not wanted to

fight against the nation of their ancestors. Many Niseis

were brought up in households that still maintained

traditional values and practices characteristic of those

living in Japan. A large number of their parents (the Issei)

were also still planning on returning to their homeland which
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would make fighting against the Japanese even harder for some

of the Nisei. As mentioned previously, a higher sense of

"Japaneseness H was also found to be related to lower

occupational attainment in this study, as well as lower

education and housing. For many subjects, feeling a higher

sense of ethnic identity made it harder to assimilate into

western society since subjects who did not serve in the

American military during World War II also did not reap the

particular financial benefits given by the government to

veterans, and this likely may have made the assimilation

process into American society that much harder.

Looking at behavioral measures of ethnic identity,

only a low, but significant negative correlation was found

between diet and World War II service. This is likely to be

a result of changes in eating habits in the several years

spent in the military, which increased the exposure of those

subjects to a western diet. Reading or writing Japanese, and

number of years years in Japan were not related to World War

II military service. In contrast with the subjects'

attitudes about ethnic identity, behaving in ways reflective

of ethnic identity did not seem to be associated with whether

these men served in the American military.

In general, the correlational results indicated that

both the attitudinal and behavioral measures of ethnic

identity, and the standardized CHD risk factors were not
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significantly related. A significant relationship, however,

was found between the attitudinal measure of ethnic identity

evidenced by correlations between the EIS and its five

subscales, and the standardized risk factor of physical

activity. Subjects who felt a greater sense of

"Japaneseness" were more likely to exercise. One possible

explanation for this fact is that a traditional Japanese

lifestyle may tend to be more physically active in comparison

to a more westernized lifestyle. Feeling a greater sense of

ethnic identity may work indirectly to help individuals feel

better about themselves and as a result increase their

motivation to exercise; or it may function more directly in

that a traditionally "Japanese" lifestyle emphasizes hard

work and the value of vigorous activity across numerous

situations. In both cases, however, directly or indirectly

feeling a greater degree of ethnic identity may have reduced

the amount of stress that these subjects were experiencing

through physical activity, which has been shown, along with

other risk factors, to decrease the chances of developing

heart disease. Thus, even if ethnic identity were not found

to be an independent risk factor for CHD, it may play an

important role in affecting other specific risk factors, such

as physical activity, which have been found to be

systematically associated with the development of CHD.
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Factor Analysis

The factor analytic data revealed that variables

reflective of ethnic identity held together in several

factors. Positive loadings were obtained for a factor which

included attitudinal (mean EIS and its five subscales) and

behavioral measures of ethnic identity (diet, and read or

write Japanese) along with several demographic variables

reflective of ethnic identity (religion of childhood,

ethnicity of neighborhood, current religion, birthplace,

frequency of Japanese celebrations, ethnicity of childhood

friends, ethnicity of friends). Negative loadings were found

for variables such as occupation, socio-economic status, and

World War II service on this factor. These findings are

consistent with the bivariate correlational data, in that

feeling more "Japanese" may have contributed to some

Japanese-Americans having a harder time assimilating into

American society. As a whole, however, the Japanese

community in Hawaii has prospered considerably during the

last seventy to eighty years, moving from a population which

primarily consisted of field workers to an ethnic group

consisting of many professionals with occupations spanning

the entire range of socioeconomic status. Such prosperity

understandably is the result of many characteristics,

including several qualities valued by traditional Japanese

society (hard work, an emphasis on education, flexibility,
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and adaptability). Paradoxically, if some of the subjects

opted to stay out of the American military due to feelings of

loyalty toward their Japanese heritage, they may also have

not been simultaneously exercising the traditional Japanese

value of behaving through means of consensus. Those subjects

who chose not to participate along with the majority of their

peers (who were striving to adapt to western society in order

to succeed as a group), did not have as much of a chance to

experience the post World War II opportunities that were

available for those serving in the military who were actually

attempting to assimilate into western culture. For World War

II veterans, serving in the military opened the door for many

job opportunities and governmental loans which were made

available as soon as the war ended. This inevitably helped

this group of Niseis to increase their chances to "succeed"

in American society. Moreover, in an effort to also raise

the standard of living for their offspring, many of the

Niseis consistently maintained the goal of providing for

their children higher educational opportunities.

Governmental support helped them to fulfill this dream. Many

of these subjects also used additional financial benefits to

invest in houses in Hawaii which has clearly enhanced their

financial position in society today.

positive loadings on a second factor were found for

the behavioral measure of ethnic identity (reading or writing
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Japanese) as well as other subject demographic information

pertaining to years of education, occupation, SES, and

community support. Negative loadings on this factor were

obtained for information regarding subjects' current

religion, and physical activity index. Thus, subjects who

were more achievement oriented in society were also less

frequently Buddhist or Shinto in religious orientation, and

were less physically active. In pursuing the "American

Dream" and the dream for providing a better life for

themselves and their offspring, many of the Nisei spent most

of their lives working or going to school instead of

participating extensively in outside religious activities or

physical activities which tend to be time consuming.

Positive loadings were obtained for a third factor

associated with the attitudinal measure of ethnic identity

(the EIS and several of its subscales) whereas lower

eigenvalues were found for the behavioral measures of ethnic

identity (read or write Japanese) and two other demographic

variables (birthplace, and years in Japan). Associations

between cognitive and behavioral variables are often small

and tenuous in nature. In this case, feeling strongly about

one's ethnic identity was not associated with behaving in

ways reflective of ethnic identity. This may indicate that

subjects who felt a higher sense of "Japaneseness" may not

have demonstrated their feelings through their actions. On
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the other hand, this finding may be the result of using only

the EIS as a measure of ethnic identity. Caution must be

taken in interpreting the data obtained from the EIS since

the test itself was not standardized, and may be susceptible

to all the drawbacks of other self-report measures, such as

subjects attempting to fake "good" when responding to

questions asked. These results could be verified in future

research, using additional tests geared towards measuring

attitudinal feelings of ethnic identity.

A fourth factor consisted of measures of social

support, such as frequency of Japanese celebrations,

community support, and family support, which were all

positively related. Although the social support measures

were not associated with the measures of ethnic identity used

in this study, the support variables appear to fit how many

Japanese people traditionally develop social networks.

Future research using more refined measurements of social

support and ethnic identity may indeed find these variables

to be systematically associated with the development of CHD.

Finally, a fifth factor maintained positive loadings

for the standardized CHD risk factors (i.e., serum

cholesterol, systolic blood pressure, etc.), whereas negative

loadings were also found on this factor for a few demographic

variables related to ethnic identification (i.e., ethnicity

of friends, ethnicity of childhood friends, and ethnicity of



130

neighborhood). Subjects who had higher scores for

standardized CHD risk factors also had a greater variety of

ethnic and westernized interpersonal relationships, which

involve maintaining a multi-ethnic friendship network.

Maintaining friends of Japanese ancestry may have affected

the way the cohort thought and behaved. Having friends of

predominantly Japanese ancestry, for example, may be

associated with a lower risk of developing CHD because these

friends reinforced the subjects for eating traditional

Japanese foods. Such friends may also have encouraged

participation in a more active lifestyle.

The results of the factor analysis performed in this

study clearly indicated that the attitudinal measures of

ethnic identity (EIS and its five subscales) clustered

together on two factors (factor 1 and factor 3) with some

overlap in factor 2 with behavioral measures of ethnic

identity (diet and read or write Japanese). The standardized

risk factors (systolic blood pressure, serum cholesterol,

random triglycerides, and body mass index) with the exception

of number of cigarettes per day and physical activity

clustered separately from measures of ethnic identification.

This suggests that "ethnic identityN may have an independent

relationship to CHD in contrast to standardized CHD risk

factors. From a psychosocial perspective, feeling and

behaving in vays that indicate a high degree of ethnic
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identification may help reduce the emotional stress that

individuals experience, which has been shown to be related to

the development of cardiovascular disturbance. In and of

itself, however, this data does not show that ethnic identity

is more or less important in the development of heart disease

in comparison to these commonly researched CHD risk factors.

Analysis of Hypotheses

The following section includes a synopsis and

discussion of the hypotheses pertinent to this investigation

(see Tables 1 through 17 for the summary of the hypotheses

for this study).

Attitudinal Measures of Ethnic Identity

Hypotheses IA and IB predicted that subjects scoring

higher on attitudinal measures of ethnic identity (EIS) would

have lower values for the dependent variables of the study

(the prevalence and incidence of CHD, and measures of

atherosclerosis at the time of autopsy). Based on the chi-

squared analyses, (as predicted by Hypothesis IA), subjects

who scored higher on the EIS did have a significantly lower

prevalence of CHD. Significant differences were not found,

however, for the incidence data when either the chi-squared

analysis or the Cox Proportional Hazards Test were employed.

Although the subjects who felt more ethnically identified

with their "Japaneseness" had a significantly lower

prevalence of CHD, in comparison to those who felt more
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westernized, the conclusion that there is a causal

relationship between feeling a greater sense of ethnic

identity attitudinally and being at decreased risk for CHD

cannot be made. Attitudinal identification with the Japanese

culture alone simply wasn't enough to produce benefits which

led to better health.

Hypothesis IB was disconfirmed in that, subjects

scoring higher on the EIS did not demonstrate lower measures

of atherosclerosis at the time of autopsy in comparison to

those scoring lower on the EIS. Several explanations of

th~se results are possible. First of all, feeling a higher

sense of ethnic identification may not have been comforting

enough in order to decrease acculturation stress which has

been linked to the development of heart disease. Secondly,

psychosocial variables typically are not robust variables,

and the relatively small sample size (for epidemiological

research) may not have allowed a full exploration of the

relationship between the EIS and atherosclerotic damage at

the time of autopsy. Finally, the EIS itself may have not

been sensitive enough to adequately measure the concept of

ethnic identity, and as a result, no relationship was found

between ethnic identity and heart disease.

Behavioral Measures of Ethnic Identity

It was hypothesized, (Hypotheses IIA through IIF),

that subjects scoring higher on the behavioral measures of
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ethnic identity (diet, the ability to read or write Japanese,

and having lived in Japan), would have a lower prevalence and

incidence of CHD, and would also show less atherosclerosis of

the coronary arteries at autopsy. Results from the chi

squared analyses confirmed these predictions. That is,

subjects demonstrating those behaviors reflective of ethnic

identity (having a "Japanese" diet, the ability to read or

write Japanese, and having lived in Japan) had a lower

prevalence and incidence of CHD in comparison to those who

did not behaviorally participate in ethnically related

activities (Hypotheses IIA, IIC, and lIE) .

Some additional support for the view that ethnic

identity and CHD are associated causally was obtained from

the Cox Proportional Hazards Test analysis, which indicated

that having a Japanese diet was associated with preventing

coronary heart disease. Diet was the only measure (either

attitudinal or behavioral) of ethnic identity that was found

to have a significant independent causal relationship to CHD

when both types of statistical tests were employed. These

results suggest that diet was the single most important

component variable of ethnic identity.

In essence, both the prevalence and incidence findings

demonstrated that having a Japanese diet which is

traditionally characterized by eating less meat and greater

amounts of low cholesterol foods (e.g., rice, vegetables, and
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fish) kept the subjects healthier than those who did not

maintain a Japanese diet. Although there are obvious

problems with any 24-hour dietary recall procedure, such as

the fact that it is a "one-shot H assessment procedure and may

not be representative, nevertheless, it proved to be quite

powerful and predictive of CHD development even years later.

Based on chi-squared analyses, reading or writing the

Japanese language and actively living in Japan were found to

be significantly associated to CHD prevalence. Incidence

findings, however, were mixed when comparing the results of

the chi-squared analyses and the Cox Proportional Hazards

Tests. When the Cox Proportional Hazards Test was employed,

the results indicated that there was a lack of a causal

relationship for either reading or writing Japanese or living

in Japan, and the development of CHD. In contrast,

significant independent effects were found for both of these

variables when the chi-squared analysis was employed. Basic

differences between the two statistical tests may have

contributed to these findings. The Cox Proportional Hazards

Test tends to be a more stringent test of significance, and

unlike the chi-squared analysis, it statistically accounts

for age and a number of physiological variables which are

well-known risk factors known to affect CHD development.

Although there was less consistent support for a

causal relationship between years spent in Japan or the
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ability to read or write the Japanese language and CHD

development, some significant results were obtained. One may

speculate that a positive relationship with CHD may exist but

that the effect size was less than that for diet. Actually

using the language of their ethnicity and living in the

culture of their ethnic background may have at least

contributed to reducing the stress that these subjects

encountered in life by giving them a better understanding of

themselves and other family members in the context of a

heritage and this also buffered them from problems from

stress.

Based on the analyses of the autopsy data, Hypotheses

lIB, 110, and IIF were not supported as none of the

behavioral measures of ethnic identity (diet, the ability to

read or write Japanese, and having lived in Japan) were

associated with less atherosclerosis in the coronary

arteries. These results are somewhat surprising given the

fact that all three variables were significant at the time of

initial testing (i.e., the CRD prevalence data), and that the

measure of the Japanese diet was also found to be a

significant independent risk factor for the incidence of CHD

when both types of statistical tests were employed. As

discussed previously, however, caution should be exercised in

interpreting the autopsy results. The relatively limited

number of subjects examined in the autopsy data set and the
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fact that a number of other potential "autopsy" biases were

present, suggests that caution must be employed in the

interpretation of these data.

Attitudinal and Behayioral Measures of Ethnic Identity

Hypotheses IlIA through IIIN predicted that subjects

scoring higher on bQLh attitudinal and behavioral measures of

ethnic identity would have lower values on the major

dependent variables of this study (i.e., prevalence and

incidence of CHD, and the measures of atherosclerosis at

autopsy). When both the attitudinal and behavioral measures

of ethnic identity were taken in combination, Significant

associations were found for the prevalence of CHD. On the

other hand, when the CHD incidence data was examined, support

for a causal link between CHD and the attitudinal and

behavioral variables of ethnic identity in combination was

not found using the Cox Proportional Hazards Test, although

significant findings were obtained using chi-squared

analyses. When the EIS was paired with behavioral variables

individually, the only combination to achieve significance

(in the chi-squared analyses) were diet and the EIS. It was

also discovered that when the EIS was paired with two or more

behavioral variables, all COmbinations were found to be

significantly related to the incidence of CHD using chi

squared analyses. This was not found to be true, however,

using the Cox Proportionel H~za=d~ Test. Once again, this
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may have 'been found due to the fact that the Cox Proportional

Hazards Test is a more stringent test of significance. As

mentioned previously, unlike the chi-squared analysis, this

test accounts for variance attributed to well-known

physiological risk factors that have been shown to affect CHD

development.

Various combinations of the attitudinal measure of

ethnic identity (the EIS) and the behavioral measures of

ethnic identity (diet, read or write Japanese, and years

lived in Japan) were not significantly associated with the

measures of atherosclerosis at autopsy (aorta and mean

coronary score). Once again, however, caution must be taken

in examining these findings due to the potentially

confounding biases present such as the relatively limited

sample size of subjects in the autopsy data set.

Using a chi-squared analysis, Hypothesis IlIA received

confirmation as subjects scoring higher on the EIS and the

measure of Japanese diet had a significantly lower prevalence

and incidence of CRD in comparison to those who had lower

scores on both the EIS and the diet measure. Although higher

EIS scores -alone did not have an effect on the incidence of

CHD, when paired in conjunction with elevated "Japanese H diet

scores, SUbjects were protected against CRD (when the chi

squared analysis was employed). Significant findings for the
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incidence of CHD, however, were not found using the Cox

Proportional Hazards Test.

Given the lack of evidence showing that the ElS in and

of itself is an independent risk factor for CHD, it is quite

possible that diet primarily carried the effect in the chi

squared analysis, and that the subject's attitude toward

ethnic identity may serve to play more of a supportive role

in preventing heart disease rather than a major causative

role. In view of the paucity of research on this issue,

however, questions about the adequacy of the EIS as a measure

of ethnic identity remain. In order, to determine the

relative strengths of the attitudinal and behavioral measures

of ethnic identity in the pathogenesis of CHD, considerably

more research must be conducted using other measures of

et~~ic identity over a substantial period of time.

The ~ff2Ct of combining high scores on the EIS and

having the ability to read or write Japanese was examined in

Hypotheses lIIC using a chi-squared analysis. Subjects who

scored higher on the EIS and had the ability to read or write

the Japanese language had lower prevalence scores for CHD in

comparison to those who did not feel strongly about being

Japanese and who also did not read or write the language.

When these factors were combined, and the effects on the

incidence of CHD was examined using both a chi-squared

analysis and the Cox Proportional Hazards Test, no
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significant effects were found. In comparison to combining

diet and the EIS, this finding implies that scoring higher on

the EIS appeared to have suppressed the relationship between

reading or writing the Japanese language and the development

of CHD when both of these variables were analyzed together.

In support of Hypothesis IIIE, a significant

protective association for CHD prevalence was also discovered

for subjects who scored higher on the EIS and who also had

lived in Japan. A significant association, however, between

these two variables (EIS and time spent in Japan) and the

incidence of CHD was not found using either a chi-squared

analysis or the Cox Proportional Hazards Test.

In both cases, results from the chi-squared analyses

showed that feeling a higher sense of ~Japaneseness" (on the

EIS) in combination with either reading or writing the

Japanese language, or having spent time living in Japan, was

associated to CHD prevalence, but was not associated with the

incidence of this disorder. Moreover, supporting evidence

was not found ih the Cox Proportional Hazards Test analyses.

One explanation for the lack of strong evidence for a causal

connection between the combination of these attitudinal and

behavioral measures may be that reading or writing the

Japanese language and having spent time in Japan are

behaviors that are not performed as frequently by these

subjects in contrast to eating. Moreover, subject diet has
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been shown in a number of studies to be a relatively robust

effect which is directly related to a number of physiological

risk factors for CHD. As such, elevated dietary scores

represent a relatively direct biobehavioral pathway to CHD

through atherosclerosis. For example, eating foods that are

high in cholesterol clearly heightens the possibility of

atherosclerotic build-up. Although unsubstantiated by the

autopsy findings of the coronary arteries, significant

effects were found whenever subject diet was taken into

consideration, in combination in both the chi-squared

analyses and the Cox Proportional Hazards Test. In contrast,

there were no effects for incidence of CHD when variables

without a proven biobehavioral pathway to CHD development

(reading or writing Japanese, and years spent in Japan) were

examined in conjunction with higher scores on the EIS.

Support was found for Hypothesis IIIG, which predicted

that subjects who scored higher on the EIS, and who could

also read or write Japanese, in addition to having a Japanese

diet, would demonstrate significantly lower prevalence and

incidence of CHD in comparison to those who did not share the

same attitudes and behaviors. Support was also found for

Hypothesis 1111 (using the chi-squared analysis) which stated

that subjects who scored higher on the EIS and who also lived

in Japan and reported having a Japanese diet would have a

significantly lower prevalence and incidence of CHD.
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Subjects scoring higher on the E1S, who could also read or

write the Japanese language, and who spent time living in

Japan were found to have a significantly lower prevalence and

incidence of CHO in comparison to subjects who did not score

highly on these variables (Hypothesis 111K). These findings,

based on a chi-squared analysis, clearly suggest that when

subjects demonstrated feeling a higher degree of

"Japaneseness," their lives were protected against CHO, if

they also maintained any combination of two behavioral

variables in their lives. Thus, it is important to consider

both the attitudinal and behavioral variables singularly and

in combination, when developing a model of ethnic

identification.

Finally, Hypothesis 111M was verified using a chi

squared analysis. When all four measures of ethnic identity

were combined using a chi-squared analysis, a significant

relationship was found so that subjects scoring higher on the

EIS, being able to read or write the Japanese language,

spending time living in Japan, and having a Japanese diet,

had a lower prevalence and incidence of CHO.

Summarizing these findings, the attitudinal measure of

ethnic identity (E1S) was found to be associated with CHO

prevalence. It was not, however, shown to have a significant

influence on the development of CHO when incidence was

considered. In contrast, all three of the behavioral
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measures of ethnic identity used in this study (diet, read or

write Japanese, and years spent in Japan) were not only found

to be significantly associated to CHD prevalence, but were

also found to have a significant effect on the incidence of

CHD in the chi-squared analyses. Diet, in particular, stood

out as the most consistent measure of ethnic identity since

this variable was the only one to achieve statistical

significance for prevalence and for both measures of

incidence.

For many individuals of Japanese descent, eating non

fatty foods, such as fish, soba, and rice is an inherent part

of identifying with their ethnicity. From an epidemiological

viewpoint, eating is a high frequency behavior (many people

eat three times a day and snacks as well), and has a known

direct relationship with physiological variables such as

elevated cholesterol levels and higher levels of body fat,

which in turn are known to be significant risk factors for

coronary heart disease. This may be one possible explanation

for the finding that diet was discovered to be such a

powerful and consistent behavioral variable in the

development of CHD. Since no data was collected on the

frequency of eating "Japanese" foods over time, nor was data

collected on the frequency of both reading or writing the

Japanese language, it is diificult to determine how attitudes

concerning ethnic identity might have changed over time. And
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since no measures of consistency on either the attitudinal

measure or the three behavioral measures were collected, a

determination of which variables were truly "adhered to" or

not, can not be determined. An additional explanation for

why diet was found to be such an influential behavioral

measure of ethnic identity in the development of CHD may

possibly be that subjects who maintained more of a "Japanese"

diet could have experienced a great deal of comfort from

eating more familiar foods that they grew up with. This may

have helped them reduce the stresses associated with of

assimilating into western society.

On the other hand, although some support was obtained

for the variable of reading or writing the Japanese language,

it was found to be less consistent than that for diet in the

development of CHD. It can be speculated that the mere

familiarity of reading or writing the Japanese language may

have had an effect in preventing the development of CHD, in

the sense of reducing acculturation stress. In contrast to

diet, however, reading or writing the Japanese language was

not as consistently related to CHD development, and this may

be due to several facts. That is, reading or writing the

Japanese language simply may not have been as frequently

demonstrated over time in comparison to diet. Since there

was a decrease in the number of Japanese language schools,

which were originally developed for the purpose of educating
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Japanese children in order to enable them to enroll in the

public schools of Japan and later to help Japanese-Americans

assimilate into American society without completely losing

the values and language of Japan, there was also a concordant

decrease in the ability to read or write the Japanese

language in later generations of Japanese-Americans (Ichioka,

1988). Reading or writing the Japanese language has also not

been linked directly to known CHD physiological risk factors.

Unlike reading or writing the Japanese language, diet is both

a high frequency behavior and one which has known direct

physiological links to CHD. One may also speculate that the

amount of time that these sUbjects spent reading or writing

the Japanese language diminished in frequency over time as

the subjects became more assimilated into western culture.

Looking specifically at the variable "years spent in

Japan," some support was obtained for this measure of ethnic

identity for being a instrumental factor in the development

of CHD. It is possible that subjects who spent time living

in Japan developed a stronger sense of self by living in the

culture of their ancestors and as a result they remained

healthier by being able to better handle the stress of

acculturation into the western world. It is also clear,

however, that most of the subjects who lived in Japan resided

there during childhood. One may speculate that the lack of a

significant consistent causal connection between living in
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Japan and the development of CHD may have been due to the

decay of the effect of living in Japan over time since these

subjects eventually settled in America. It is also possible

that a relationship may exist between living in Japan and

what type of diet that these subjects maintained in affecting

the risk of CHD development. Data, however, are not

available showing what diets were like for subjects when they

lived in Japan or whether their diet changed dramatically

after moving back to the United States. Nonetheless, living

in Japan may have caused subjects to be healthier

cardiovascularly and that changing their eating habits to fit

a more western diet may have caused these subjects to

eventually develop more coronary heart disease. It would be

interes~ing to explore the possible interplay between these

two behavioral measures of ethnic identity and its

relationship to the development of CHD.

When the combined effects of scoring higher on the EIS

were examined along with two or three behavioral measures of

ethnic identity using chi-squared analyses, significant

decreases in both the prevalence and incidence of CHD were

discovered. Although the decrease in CHD incidence was

generally not found using the Cox Proportional Hazards Test,

one may conjecture that "ethnic identity" as a concept

contains several variables of different degrees of

importance, and that when several of these variables were
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combined, there was an additive effect in protecting an

individual against the development of CHD. It must be noted,

however, that the EIS had a suppressive effect when paired

alone with years living in Japan and reading or writing

Japanese.

In general, the differences in findings between the

chi-squared analyses and the Cox Proportional Hazards Test

can be attributed to the fact that both tests, as mentioned

earlier, involve using different methods of analyzing the

data. The Cox Proportional Hazards Test tends to be more of

a quantitative measure and a much more stringent test for

significance in comparison to the chi-squared analysis.

Unlike the chi-squared analysis, the Cox Proportional Hazards

Test, as employed in this study, systematically adjusted for

age effects; it also statistically adjusted for known CHD

risk factors in the analyses. On the other hand, the chi

squared analysis is somewhat of a "qualitative" measure and

is particularly useful in determining whether groups really

represent different populations.

No evidence was found that any of the attitudinal and

behavioral variables, either singly or in combination, were

significantly associated with atherosclerotic damage of the

coronary arteries at the time of autopsy. In contrast to a

number of predicted hypotheses, no relationship was found

between scoring higher on the EIS and diet, read or write
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Japanese, and years spent in Japan, individually or in

combination and atherosclerosis scores at the protocol

autopsy. Unlike the prevalence and incidence findings, no

evidence was even found supporting the existence of a

relationship between diet and the development of

atherosclerosis.

As mentioned previously, however, caution must be

taken in interpreting the autopsy results. First of all, it

is quite possible that the psychosocial variables examined

may not have been sensitive enough measures of ethnicity.

Secondly, even if the instrument was sensitive enough, ethnic

identity may simply not be a powerful enough variable, or one

that produces effects that are localized in the arteries of

the heart. Thirdly, only a relatively small sample size of

the original cohort were assessed -- of the original group of

subjects, only a subset of subjects had died and of that

group, an even smaller percentage had the protocol autopsy

performed. Thus, by the end of the fifteen year follow-up,

approximately only two percent of the original cohort had

both died and had a protocol autopsy performed. The lack of

a larger sample size and one which is free of autopsy

selection bias, clearly limits the conclusions that can be

drawn from the analysis of this data. Nevertheless, the lack

of significant relationships between any of the measures of

ethnic identity and atherosclerotic damage in autopsy
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findings raises questions about both the specificity of the

effects and the biobehavioral pathways in which disease

manifests itself within the body.

Although significant associations between the

attitudinal and behavioral measures of ethnic identity (both

individually and in combination) were present, for CHD

prevalence and incidence, with a few exceptions, the same

measures of ethnic identity (individually and in combination)

were generally not found to be significantly associated with

the prevalence and incidence of stroke (CVA).

As in the CHD data, diet was also a powerful variable

in the stroke data. In particular, significant associations

were found for diet and the incidence of stroke, for EIS and

diet combined, and for the incidence of stroke, and for the

EIS, diet, and the ability to read or write Japanese, and the

incidence of stroke. A major difference in the two data sets

was that the stroke (CVA) data was generally in the opposite

direction to that found in the CHD data. Thus, higher scores

on all of the variables specified above (alone and in

combination), led to an increase in the incidence of stroke

(CVA). This indicates that variables related to ethnic

identity may be associated with the development of a number

of different chronic diseases, but these variables have very

different roles in the pathogenesis of the different

disorders. These findings point toward a specificity in the
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bio-behavioral pathways in the various disease processes.

From these findings, it is clear that simply looking at

"ethnic identity" as a protector against chronic disease is

too simplistic. Among other reasons, there may be mutually

antagonistic systems in the body so that protection against

one disorder, systematically puts a person at risk for

another. Moreover, risk factors for different disorders

often overlap and also are associated in opposite directions,

which adds considerably to the complexity of understanding of

both the disease processes and mortality rates.

Potential Pitfalls of the Honolulu Heart Program Study (HHPSI

As in all studies, there are threats to both the

external and internal validity which limit the conclusions

that can be drawn from the results. In retrospect, the

following were possible pitfalls in the Honolulu Heart

Program Study. As in many longitudinal studies where the

independent variable was only assessed one time, in the

present study, it was assumed that the attitudinal and

behavioral measures of ethnic identity did not change over

time for each subject. Although this may have been the case,

we know very little about changes in ethnic identity over

time. Thus, caution must be taken in interpreting the

results of this study considering that over the years

individual attitudes and behavior were likely to have changed

considerably. The lack of retesting the independent
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variables at different times makes it impossible to determine

whether the attitudinal and behavioral measures of ethnic

identity changed significantly over the course of this study.

Moreover, such changes could easily alter the effects

obtained and unfortunately, from the current design there is

no way to determine whether that happened or not.

Given the fact that variables may fluctuate and change

over time in any study, it is important to carefully monitor

changes in independent variables in order to increase the

accuracy of interpretations that can be made from the

discovered results. The traditional Japanese diet, for

example, has changed dramatically over the past fifteen years

and this fact clearly has an impact on health.

Secondly, in this study, there was a lack of

standardization for measures of ethnic identity. As in all

studies, the validity and reliability of some measures tend

to be better than others. Even though the EIS was one of the

best measures of ethnic identity at the time of its

introduction, we know little about its psychometric

properties. Thus, even though the present study provides a

considerable amount of data on the EIS, questions about the

adequacy of the EIS as a measure of ethnic identity can still

be raised.

Finally, in data collection, a number of self-report

measures, such as the EIS, were used and subject response
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bias may have been an issue. That is, subjects could easily

have guessed or attempted to intentionally distort their

responses at the time of test administration, particularly on

measures as sensitive to distortion as the EIS. Since all

the major independent variables in this study were self

report measures (EIS, diet, reading or writing Japanese, and

years spent in Japan), caution must be taken in interpreting

the findings obtained. Unlike physiological measures which

are relatively immune from the distortion that occurs in

self-report measures, subjects often forget, fake, or

intentionally alter responses to be perceived in a favorable

light. Thus, self-report measures may add to the degree of

error variance in a study, and this may lead to erroneous

results and misinterpretation. In the case of the Honolulu

Heart Program Study, it would have been difficult to obtain

information about ethnic identity using direct observational

methods. It is important to note that several individuals

had complained about the questions on the EIS being racially

biased, and as a result, further use of this assessment

device was stopped at that point. Thus, in Hawaii during the

1960's, how those of Japanese ancestry viewed their

relationship to Japan and the United States was still a

sensitive issue for some respondents, and this fact increases

the possibility that some subjects may have intentionally

altered their responses on the EIS. Nevertheless, it is
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remarkable that from obtaining a few simple responses about

subjects' dietary patterns one day fifteen years ago,

predictions about coronary heart disease were obtainable.

Future Directions

There is a clear need for more research that

investigates the role psychosocial variables play in the

pathogenesis of various chronic diseases such as CHD and

stroke. Studies such as the present investigation can be of

considerable value in preventing illness by identifying

potential risk factors that often lead to the development of

chronic disease states, such as coronary heart disease.

Although longitudinal studies such as the HHPS are quite

costly, and hence are only rarely funded, additional support

for the findings of this investigation could be obtained if

this study were partially replicated in the future. Even a

partial replication of this study, however, would not be

justified unless the inadequacies of the current

investigation were corrected. In particular, it should not

be assumed that ethnic identity is a variable which remains

static over time and is impervious to changing societal

factors. Careful monitoring of component measures, both

attitudinally and behaviorally at several different testing

times seems to be required.

Moreover, an attempt to refine the concept of ethnic

identity and its relationship to CHD by improving upon the
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existing measures of ethnic identity, or developing new

assessment tools that are updated and more sensitive should

also be undertaken. For example, considering the fact that a

number of demographic variables were correlated with the

attitudinal and behavioral measures of ethnic identity (as

shown in both the correlation and the factor analysis data),

one could further test the viability of ethnic identity as a

risk factor for CHD with a model that employed additional.
variables as measures of ethnic identity. If ethnic identity

is an important risk factor in the development of coronary

heart disease, then employing a more complete set of

variables (such as attending ethnic celebrations) may be an

important improvement in the psychometric development of an

instrument.

To assess the degree of generalizability that can be

drawn from the results of this study, other studies might be

conducted using different subject samples (e.g., with people

of different ethnicities). In essence, this would further

test the viability of ethnic identity as a risk factor for

CHD beyond the ethnic makeup of the HHPS subject sample. For

example, other ethnic groups such as the Koreans and

Vietnamese, might be included in a study in order to

investigate groups that are still in the early stages of the

acculturation process into American society.
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Finally, in order to see if ethnic identity plays a

different role in the development of heart disease within and

across generations, future studies might also examine

different generations of Japanese-Americans. Additional

studies may examine similar data using Nisei subjects from

other geographic locations. It would be interesting to see

if ethnic identity has less of an impact on CHD the farther

west one goes (e.g., Hawaii to California). It may be true

that feeling a sense of "Japaneseness" may not be as

important in developing CHD for the younger generations of

Japanese-Americans because they are more westernized to begin

with. The younger generation of Japanese-Americans are

clearly different from the majority of first generation of

Japanese-Americans who initially immigrated to Hawaii, whose

leaders favored what was called "gaimenteki doka" which

involved assimilating into American society only as far as

outward appearances were concerned (Ichioka, 1988). In

Hawaii, the younger generations of Japanese-Americans may be

developing a unique "local" identity separate from their

ethnic heritage. As a result, the issue of ethnic

identification may not be so crucial for them, in comparison

to their forefathers. This type of study would clearly

expand our understanding of the role of culture and its

impact on health.
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Additionally, subjects who served in the American

military during World War II were not found to have a

significantly lower incidence of CHD and stroke (CVA) than

those who did not serve in the American military during this

time. The lack of findings for veteran status may be due to

a number of factors. For example, it appears that ~veteran

status" is a variable representing a number of component

factors, and as such has both positive and negative risk sub

factors associated with it. That is, it is likely that the

employment, educational and financial opportunities that were

offered to Japanese-American veterans and to Japanese

Americans, in general, following World War II and the closing

of internment camps may have served to buffer stress induced

throughout World War II. On the other hand, in contrast to

their West Coast counterparts, many of those from Hawaii did

not experience the economic and psychological costs of

internment. However, the postwar Hawaiian economy was not as

comforting for veterans from Hawaii as it aws for those from

the mainland, because it did not provide the same

opportunities as found on the West Coast due to the narrow

base of the islands economic structure which depended mainly

on tourism, military bases, and plantations (O'Brien &

Fugita, 1991). Serving in the military also radically

changed the men's diets to less of a traditional Japanese

diet, and as such, probably put them at greater risk. Thus,
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it appears that "veteran status" may be a rather complex

variable which contains sub-factors, some of which are likely

to be protective for CHD and some of which are likely to

place a man at greater risk. None of the interactions

between veteran status and the ethnic identity variables

(EIS, diet, the ability to read or write Japanese, and years

spent in Japan) were found to be significant for either CHD

or stroke incidence. As mentioned earlier, feeling a sense

of ethnic identity while serving in the American military may

also have been a source of conflict and stress with some

subjects who may have been torn by the idea of fighting

Bgainst the nation of their ancestors; on the other hand,

participating fUlly (as 442nd Division did) was also likely a

source of considerable stress. Aside from combat stress, the

veterans from Hawaii also experienced stress in getting along

with mainland Japanese-Americans (Kotani, 1985). As a

result, it is not surprising that subjects in this study who

served in the American military were not found to have less

heart problems in comparison to those who didn't, although

they had received a number of benefits.

Unlike the other psychosocial variables which showed

differential effects for CHD and stroke, veteran status was

not found to be significantly related to either CHD or stroke

incidence. This simply points to the complexity of the

pathogenesis of disease states which sometimes act in unison



157

and at other times in completely antagonistic directions,

making it difficult to develop comprehensive preventative

strategies for protecting individuals against chronic disease

states.

Summary

In general, this study provided some evidence in

support of ethnic identity being a potential risk factor in

the development of CHD. In contrast to the attitudinal

measure of ethnic identity, however, behavioral measures of

ethnic identity (in particular having a Japanese diet) were

found to be more consistent regarding the development of

coronary heart disease for this sample. It appears that for

this group of subjects, the degree to which the cohort

identified with their culture behaviorally, played an

important role in the development of CHD. Simply feeling a

sense of ethnic identity attitudinally, however, did not seem

to have an important impact on preventing the CHD disease

process.

The lack of a significant independent effect of the

EIS was particularly evident in the CHD incidence data.

There are several possible explanations for why feeling a

sense of ethnic identity attitudinally did not lead to

reductions in the incidence of coronary heart disease. First

of all, as mentioned previously the EIS may not even have

been an accurate measure of ethnic identity at the time of
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initial testing. Moreover, since attitudes frequently change

over time, it is natural that this sample of subjects would

have changed their outlook toward life as the process of

assimilating into western society took place.

Strong support was obtained, however, for the view

that ethnic identity is associated with CHD when the

behavioral variables were examined. In particular, diet had

a significant impact on the prevalence and incidence of CHD

(as assessed by both the chi-squared analyses and the Cox

Proportional Hazards Test). Even though there are

considerable limitations to 24-hour dietary recall in that

the diets of these subjects have undoubtedly changed over

time, diet still proved to be the most powerful variable in

this study. Although the dietary habits of individuals in

Japan are now also changing dramatically (which is reflected

in the rise of CHD rates there), the traditional Japanese

diet tends to be high in protein and low in fatty substances

which often is not true of many diets from other areas of the

world. It can be speculated that many of the earlier

Japanese immigrants, in particular, did not readily

assimilate into mainstream western society due to the

influence of their parents who maintained a more traditional

Japanese lifestyle, which meant eating healthier foods.

Moreover, at that time, westernized fast food franchises,

such as "McDonald'sH were not yet established here in Hawaii,
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so that many of the Niseis were still identifying with their

parents' culture in a land which was not fully westernized

and at a time when the society was more a rural environment.

Hawaii then was clearly very different in many respects from

what we see today.

In contrast to the other behavioral measures of ethnic

identity, diet appeared to be particularly consistent in

terms of the prevention of heart disease. Although it is

surprising and impressive that accurate predictions about CHD

can be made from only a few questions asked years earlier,

dietary recall is probably the most likely candidate for

being a good predictor given the fact that one's diet is not

only a high frequency behavior, but also that it is directly

connected to physiological factors, such as obesity and

cholesterol levels, which already have been shown to be

associated with increased risk for CRD. It is also

conceivable that having a Japanese diet may have inherently

led subjects to feel less acculturation stress by simply

eating foods which they were raised with from childhood.

Dietary familiarity in itself could have easily been

comforting for these subjects and consequently been

protective against coronary heart disease.

It is important to note that although the behavioral

variable of ethnic identity years -- spent in Japan -- was

not found to be as consistently related to CHD development as
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diet was, some support for this relationship was found. It

is possible that living in Japan may have had an impact on

CHD development because subjects developed a stronger sense

of self which could have rendered them more resistant to the

detrimental effects of acculturation stress. Living in Japan

as children may have also led to subjects developing

healthier dietary patterns. The positive effect of having

this diet in preventing heart disease, however, may have been

diminished after these subjects moved to America as children.

Although it was also not as powerful as diet, reading

or writing the Japanese language was another behavioral

variable of ethnic identity that was found to be related to

the development of CHD. One could speculate that using the

language may have helped these subjects become more confident

and clear about their own self-image, and as a result, this

helped them ward off acculturation stress. But as mentioned

earlier, simply using the Japanese language does not have a

known direct bio-behavioral pathway to atherosclerosis.

When analyzing the role of combining attitudinal and

behavioral measures of ethnic identity in the development of

CHD, several facts became clear. Based on chi-squared

analyses, significant associations were found when two or

three behavioral measures of ethnic identity were combined

with the EIS in the prevalence and incidence analyses for

CHD. Moreover, the combination of attitudinal and behavioral
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measures used in this study proved to have a significant

impact on CHD development even when diet was not one of the

variables assessed. From a "constructionist" methodological

perspective, simply feeling a high degree of "Japaneseness"

was not enough to be protected against heart disease. When

the EIS was taken in combination with any two other

behavioral responses, the subjects whose attitudes were

consistent with their behavior in ways that increased their

sense of ethnic identity were protected against CHD.

Although a significant protective association was

found for the prevalence of CHD with both the attitudinal and

behavioral measures of ethnic identity, the same was not true

for stroke (CVA). Aside for a few exceptions, the lack of an

association between measures of ethnic identity and stroke

supports the view that factors related to one disease may not

be related to others and emphasizes the complexity of

epidemiological studies and the need for investigating risk

factors across disease states.

At the time of autopsy, none of the measures of ethnic

identity (attitudinal and behavioral) were associated with

the measures of atherosclerosis. Several possible

conclusions can be drawn from this negative finding. First

of all, they may indicate that the measures of ethnic

identity selected for this study did not adequately measure

the concept of "Japaneseness". Another possibility is that,
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in comparison to other standardized risk factors (e.g.,

systolic blood pressure, cigarette smoking, alcohol

consumption, random triglycerides, physical activity, and

body mass index), ethnic identity simply may not be strong

enough of a risk factor to have an impact on the physiology

of the heart, or that its locus of influence was more

systemic. Caution must be taken in interpreting results of

the autopsy findings, however, due to the relatively limited

number of subjects available for analysis and the potential

for selection bias in as much as it is clear that subjects

were not selected randomly for inclusion in this group.

Although the findings of this study are based

primarily on a specific ethnic group of individuals

(Japanese-Americans), the analysis of this data showed that

the concept of ethnic identity appears to warrant serious

investigation in future epidemiological studies on the

development of CHD. Ethnic identity not only appears to be

related to the prevalence of CHD, but it is also in some way

related (in ways that are not yet clear) to the pathogenesis

of this disorder.

In this investigation, although a heightened sense of

ethnic identification may have hampered their upward

mobility, subjects who identified highly with their culture

(especially behaviorally), appeared to be protected from the

development of heart disease. In general, the stress that
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was induced by not assimilating as quickly into mainstream

American society may have not affected these subjects in an

adverse way, and it is possible that the comfort these

subjects experienced through ethnic identification protected

these individuals from the type of stress that leads to

coronary heart disease.

The present study was basically an effort to further

explore the viability of psychosocial factors in affecting

the development of CHD. At the present time, considerable

information exists about the commonly studied physiological

risk factors that are associated with the development of CHD,

while considerably less is known about the role of

psychosocial variables. This investigation supports the view

that ethnic identity (broadly defined) plays some part in the

process of the development of coronary heart disease. This

study also has shown that certain aspects of ethnic identity

(diet in particular), appear to be particularly important in

the disease process.

with a deeper understanding of coronary heart disease,

health care providers will be able to implement and create

more effective treatment programs for those who are at risk

for or who already suffer from CHD. The present

investigation may help reduce the suffering caused by this

disease by providing useful information for developing such

programs.
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Appendix A

Tables

Table 1

Study Hypotheses

Attitudinal Measures of Ethnic Identity

IA. Subjects with higher mean EIS will have lower prevalence

and incidence rates of CHD.

IB. Subjects with higher mean EIS will have lower measures

of atherosclerosis.

Behavioral Measures of Ethnic Identity

IIA. Subjects who have more Japanese dietary habits will

have lower prevalence and incidence rates of CHD.

IIB. Subjects who have more Japanese dietary habits will

have lower measures of atherosclerosis.

IIC. Subjects who can read or write Japanese will have lower

prevalence and incidence rates of CHD.

IID. Subjects who can read or write Japanese will have lower

measures of atherosclerosis.

IIE. Subjects who have lived in Japan will have lower

prevalence and incidence rates of CHD.

IIF. Subjects who have lived in Japan will have lower

measures of atherosclerosis.
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Table 1 (Continued)

Study Hypotheses

Attitudinal and Behavioral Measures of Ethnic Identity

IlIA. Subjects with higher mean EIS, and more Japanese

dietary habits will have lower prevalence and

incidence rates of CHD.

IIIB. Subjects with higher mean EIS, and more Japanese

dietary habits will have lower measures of

atherosclerosis.

IIIC. Subjects with higher mean EIS, and can read or write

Japanese will have lower prevalence and incidence

rates of CHD.

IIID. Subjects with higher mean EIS, and can read or write

Japanese will have lower measures of atherosclerosis.

IIIE. Subjects with higher mean EIS, and have lived in Japan

will have lower prevalence and incidence rates of CHD.

IIIF. Subjects with higher mean EIS, and have lived in Japan

will have lower measures of atherosclerosis.

IIIG. Subjects with higher mean EIS, more Japanese dietary

habits, and can read or write Japanese will have lower

prevalence and incidence rates of CHD.

IIIH. Subjects with higher mean EIS, more Japanese dietary

habits, and can read or write Japanese will have lower

measures of atherosclerosis.
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Table 1 (Continued)

Study Hypotheses

1111. Subjects with higher mean EIS, more Japanese dietary

habits, and have lived in Japan will have lower

prevalence and incidence rates of CHD.

IIIJ. Subjects with higher mean EIS, more Japanese dietary

habits, and have lived in Japan will have lower

measures of atherosclerosis.

IIIK. Subjects with higher mean EIS, can read or write

Japanese, and have lived in Japan will have lower

prevalence and incidence rates of CHD.

IIIL. Subjects with higher mean EIS, can read or write

Japanese, and have lived in Japan will have lower

measures of atherosclerosis.

111M. Subjects with higher mean EIS, more Japanese dietary

habits, can read and write Japanese, and have lived in

Japan will have lower prevalence and incidence rates

of CHD.

IIIN. Subjects with higher mean ErS, more Japanese dietary

habits, can read and write Japanese, and have lived in

Japan will have lower measures of atherosclerosis.
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Table 2

Partial Correlation Coefficients of EIS Questions and EIS
Subscales

EISFAM EISGEN EISEMO EISDIS EISIDE
Family General Emotion Discrimination Identity

EIS1 .4691 .310 .046 .178 .268
.00012 .0001 .0001 .0001 .0001

EIS2 .272 -.010 -.033 -.007 .033
.0001 .6129 .0881 .7057 .0820

EIS3 .168 .483 .073 .178 .160
.0001 .0001 .0001 .0001 .0001

EIS4 .267 .244 .108 .193 .514
.0001 .0001 .0001 .0001 .0001

EIS5 .549 .345 .094 .265 .329
.0001 .0001 .0001 .0001 .0001

EIS6 .067 -.005 -.081 -.018 .325
.0005 .8076 .0001 .3575 .0001

EIS7 .273 .303 .259 .598 .247
.0001 .0001 .0001 .0001 .0001

EIS8 .517 .282 .080 .205 .260
.0001 .0001 .0001 .0001 .0001

EIS9 .264 .435 .069 .155 .354
.0001 .0001 .0003 .0001 .0001

ElS10 .114 -.162 .034 -.088 -.185
.0001 .0001 .0732 .0001 .0001

EIS11 .341 .357 .213 .588 .334
.0001 .0001 .0001 .0001 .0001

EIS12 .314 .320 .086 .116 .490
.0001 .0001 .0001 .0001 .0001

ElS13 .333 .341 .119 .279 .500
.0001 .0001 .0001 .0001 .0001

EIS14 .053 .092 .767 .101 -.054
.0055 .0001 .0001 .0001 .0048
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Table 2 (Continued)

Partial Correlation Coefficients of EIS Questions and EIS
Subscales

EISFAM EISGEN EISEMO EISDIS EISIDE
Family General Emotion Discrimination Identity

EIS15 .175 .196 -.029 .231 .521
.0001 .0001 .1278 .0001 .0001

EIS16 .359 .141 -.043 .107 .302
.0001 .0001 .0238 .0001 .0001

EIS17 .468 .286 .105 .149 .226
.0001 .0001 .0001 .0001 .0001

EIS18 .219 .183 .783 .276 .172
.0001 .0001 .0001 .0001 .0001

EIS19 .068 .048 .027 .412 .105
.0004 .0120 .1558 .0001 .0001

EIS20 .053 .072 .070 .210 .304
.0057 .0002 .0002 .0001 .0001

EIS21 .390 .251 .052 .097 .301
.0001 .0001 .0066 .0001 .0001

EIS22 -.092 -.126 .025 .201 -.088
.0001 .0001 .1865 .0001 .0001

EIS23 .418 .180 .159 .153 .140
.0001 .0001 .0001 .0001 .0001

EIS24 .389 .512 .207 .260 .254
.0001 .0001 .0001 .0001 .0001

EIS25 -.026 -.099 .041 -.006 -.150
.1697 .0001 .0318 .7579 .0001

EIS26 .053 .212 .077 .196 .098
.0057 .0001 .0001 .0001 .0001

EIS27 .174 .160 .002 .151 .421
.0001 .0001 .9275 .0001 .0001

EIS28 .088 .154 .024 .537 .275
.0001 .0001 .2062 .0001 .0001
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Table 2 (Continued)

Partial Correlation Coefficients of EIS Questions and EIS
Subscales

EISFAM EISGEN EISEMO EISDIS EISIPE
Family General Emotion Discrimination Identity

EIS29 .212 .280 -.006 -.095 .423
.0001 .0001 .7427 .0001 .0001

EIS30 .268 .536 .033 .134 .293
.0001 .0001 .0837 .0001 .0001

EIS31 .282 .556 .043 .144 .257
.0001 .0001 .0258 .0001 .0001

EIS32 .165 .265 .117 .407 .119
.0001 .0001 .0001 .0001 .0001

EIS33 .080 .091 -.104 .136 .390
.0001 .0001 .0001 .0001 .0001

EIS34 .205 .244 .017 .174 .522
.0001 .0001 .3654 .0001 .0001

EIS35 .150 .518 .081 .188 .118
.0001 .0001 .0001 .0001 .0001

EIS36 .279 .310 .184 .291 .436
.0001 .0001 .0001 .0001 .0001

EIS37 .405 .245 .073 .084 .179
.0001 .0001 .0001 .0001 .0001

EIS38 .413 .305 .174 .231 .200
.0001 .0001 .0001 .0001 .0001

1
2

This number is the correlation coefficient.
This number is the level of significance.

NOTE: Boldtype corresponds to data pertaining to a given EIS question

and its respective EIS subscale category.



Table 3

Partial Correlation Coefficients of Attitudinal Measures of Japanese Ethnic Identity
and Demographic Variables

Mean ETS EISFAM EISGEN EISEMO EISDIS EISIDE
Family General Emotion Discrimination Identitv

Years of education -.157 1 -.107 -.141 -.026 -.113 -.123

.00012 .0001 .0001 .1774 .0001 .0001

occupation -.135 -.076 -.126 -.070 -.128 -.088
.0001 .0001 .0001 .0003 .0001 .0001

SES -.155 -.095 -.149 -.054 -.124 -.108
.0001 .0001 .0001 .0046 .0001 .0001

Housing -.046 -.008 -.020 -.016 -.072 -.049
.0158 .6648 .2980 .4182 .0002 .0101

Birthplace .128 .066 .076 .107 .061 .139
.0001 .0006 .0001 .0001 .0015 .0001

Ethnicity of childhood friends .184 .115 .100 .173 .151 .145
.0001 .0001 .0001 .0001 .0001 .0001

Religion of childhood .107 .057 .101 .028 .065 .101
.0001 .0030 .0001 .1481 .0007 .0001 I-'

-..J
0



Table 3 (Continued)

Partial Correlation Coefficients of Attitudinal Measures of Japanese Ethnic Identity
and Demographic Variables

Mean EIS EISFAM EISGEN EISEMO EISDIS EISIDE
Fa~ General Emotion Discriminat ion Identity

Reads Japanese .147 .085 .079 .016 .050 .201
.0001 .0001 .0001 .4109 .0090 .0001

Freq reads Japanese newspaper .261 .140 .183 .078 .127 .303
.0001 .0001 .0001 .0001 .0001 .0001

Speaks Japanese .212 .121 .142 -.030 .078 .289
.0001 .0001 .0001 .1149 .0001 .0001

Freq speaking Japanese .237 .144 .163 .045 .126 .263
.0001 .0001 .0001 .0189 .0001 .0001

Current religion .189 .114 .157 .072 .149 .152
.0001 .0001 .0001 .0002 .0001 .0001

Current diet .162 .085 .116 .068 .088 .177
.0001 .0001 .0001 .0004 .0001 .0001

Freq Japanese celebrations .221 .157 .157 -.007 .088 .251
.0001 .0001 .0001 .7166 .0001 .0001

~

-.J
~

Ethnicity of neighborhood .099 .051 .055 .039 .121 .082
.0001 .0083 .0038 .0398 .0001 .0001



Table 3 (Continued)

Partial Correlation Coefficients of Attitudinal Measures of Japanese Ethnic Identity
and Demographic Variables

Ethnicity of employer

Ethnicity of co-workers

Ethnicity of friends

.109 .070 .086 .019 .049 .114
.0001 .0002 .0001 .3293 .0104 .0001

.106 .094 .071 .037 .055 .085
.0001 .0001 .0002 .0521 .0038 .0001

.212 .139 .114 .188 .171 .164
.0001 .0001 .0001 .0001 .0001 .0001

1
2

This number is the correlation coefficient.
This number is the level of significance.

I-'
-.J
N



Table 4

Partial Correlation Coefficients of Attitudinal and Behayioral Measures of Japanese
Ethnic Identit¥

Diet

Read or write Japanese

Years in Japan

Mean EIS

.1491

.00012

.225

.0001

.232

.0001

EISFAM EISGEN EISEMO EISDIS EISIDE
Family General Emotion Discrimination Identity

.080 .106 .009 .094 .171

.0001 .0001 .6570 .0001 .0001

.122 .156 .055 .098 .271

.0001 .0001 .0044 .0001 .0001

.129 .156 .114 .081 .272

.0001 .0001 .0001 .0001 .0001

1
2

This number is the correlation coefficient.
This number is the level of significance.

I-'
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W



Table 5

Partial Correlation Coefficients of Attitudinal Measures of Japanese Ethnic Identity
and Measures of Social Support

Conceptual social support

Family support

Community support

Mean EIS EISFAM EISGEN EISEMO EISDIS EISIDE
Family General Emotion Discrimination Identity

.047 1 .022 .020 -.028 .018 .083
.01502 .2540 .3032 .1478 .3432 .0001

.042 .007 .026 .008 .037 .060
.0275 .7111 .1817 .6669 .0566 .0017

.027 .047 -.002 -.079 -.035 .070
.1605 .0144 .9168 .0001 .0704 .0003

1
2

This number is the correlation coefficient.
This number is the level of significance.

I-'
-.J
~



Table 6

Partial Correlation Coefficients of Behayioral Measures of Japanese Ethnic Identity and
Measures of Social Support

Conceptual social support

Family support

community support

Subject Diet

.004 1

.83992

.020
.2874

-.040
.0354

Read or Write
Japanese

.081
.0001

.040
.0351

.111
.0001

Years In Japan

.051
.0073

.037
.0525

.041
.0329

1

2
This number is the correlation coefficient.
This number is the level of significance.

f-'
-J
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Table 7

Partial Correlation Coefficients of Attitudinal Measures of Japanese Ethnic Identity
and World War II Military Service

WW II Military service

Mean EIS

-.058 1

.00242

EISFAM EISGEN EISEMO EISDIS EISIDE
Family General Emotion Discrimination Identity

-.061 -.059 .020 -.018 -.043
.0014 .0019 .3023 .3598 .0263

1
2

This number is the correlation coefficient.
This number is the level of significance.

1--'
-.J
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Table 8

Partial Correlation Coefficients of Behavioral Measures of Japanese Ethnic Identity and
World War II Military Service

WW II Military service

Subject Diet

-.0621

.00122

Read or Write
Japanese

.009
.6548

Years In Japan

-.030
.1152

1
2

This number is the correlation coefficient.
This number is the level of significance.

f-'
-.J
-.J



Table 9

Partial CQrrelatiQn CQefficients Qf Attitudinal Measures Qf Japanese Ethnic Identity
and Standardized CHD Risk FactQrs

Mean EIS EISFAM EISGEN EISEMQ EISDIS EISIDE
Family General Emotion Discrimination Identitv

Alcohol .032 1 .016 .041 -.025 .006 .042
.09212 .4005 .0322 .1913 .7572 .0273

Body mass index .006 .021 -.003 -.034 .001 .006
.7704 .2705 .8821 .0782 .9671 .7644

Cigarettes (per day) -.039 -.034 -.012 -.058 -.042 -.015
.0415 .0734 .5434 .0023 .0305 .4497

Physical activity index .129 .086 .088 .063 .102 .103
.0001 .0001 .0001 .0011 .0001 .0001

Serum cholesterol -.029 .010 -.041 .015 -.017 -.051
.1328 .6194 .0309 .4263 .3825 .0081

Random triglyceride -.020 -.010 -.034 -.037 -.003 -.005
.3012 .5926 .0756 .0559 .8785 .8140

Systolic blood pressure .012 .015 -.004 .022 .019 .0004
.5179 .4314 .8246 .2478 .3292 .9818

I-'
-.J

1 This number is the correlation coefficient. co

2 This number is the level of significance.



Table 10

Partial Correlation Coefficients of Behayioral Measures of Japanese Ethnic Identity and
Standardized CHO Risk Factors

Alcohol

Body mass index

Cigarettes (per day)

Physical activity index

Serum cholesterol

Random triglyceride

Systolic blood pressure

Read or Write
sub-iect; Diet. Japanese Years In Japan

.1391 -.026 .030
.00012 .1838 .1138

-.015 -.037 -.060
.4310 .0507 .0018

.036 -.065 .001
.0593 .0007 .9455

.078 .013 .097
.0001 .5001 .0001

-.064 -.058 -.045
.0008 .0025 .0197

.012 -.052 -.034
.5153 .0070 .0734

.017 -.004 -.025
.3681 .8274 .1852

1
2

This number is the correlation coefficient.
This number is the level of significance.

f-->
-.J
~



Table 11

Factor Anal~sis of Attitudinal and Behayioral Measures of Ethnic Identit~

(Proportion of Variance Accounted For)

Proportion of Variance
Accounted For

FACTOR 1 14.64%

FACTOR 2 8.28%

FACTOR 3 5.75%

FACTOR 4 5.26%

FACTOR 5 3.98%

t-'
co
o
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Table 12

Factor Analysis of Attitudinal and Behayioral Measures of
Ethnic Identity

(Loadings Greater Than 0,25)

Cigarettes per day
Housing
Ethnicity of co-workers
Jap. diet as % of Jap.

& West. diet
ViW II military service
Religion of childhood
Ethnicity of atployer
Emotion factor (EISEMD)
Read or write Japanese
Years of education
Occupation
Socioeconanic status (SES)
Current religion
Birthplace
Years in Japan
M:xm EIS score
Family factor (EISFAM)
General factor (EISGEN)
Discrimination factor (EISDIS)
Id=ntity factor (EISIDE)
Freq Japanese celebrations
Ethnicity of childhood friends
Ethnicity of friends
Physical activity index
Geographic rrobility score
Connunity support
Conceptual social SUI=POrt
Family support
serum cholesterol
Fandorn triglyceride
Eo::l.y mass index
Systolic blood pressure
Alcohol consurrption
Ethnicity of neighborhood

FlIC'IQR 1

.292
-.254

.276

.272

.278

.662
-.366
-.278
-.349

.354

.524

.673

.758

.537

.593

.444

.669

.330

.305

.325

OC'lQR 2

.370

.716

.746

.827
-.277

-.418
.314
.472

OC'IQR 3

-.347

-.3~3

-.386
.597
.520
.433
.509
.357

-.304

OC'IDR 4

.262

.331

.919

.871

FlIC'IDR 5

-.443
-.461

.263

.507

.470

.416

.315
-.257



Table 13

Chi-squared Anal~sis - Prevalence and Incidence of CHD (per 1,000)
(Degrees of FreedoID = 1)

Prevalence (per 1. 000) Incidence (per 1. 000)

LON aiaa X2 .LQN area X2
EIS 43,2 32,7 7.462 91. 9 104.4 .18
Diet 42.6 33.1 3.621 109.8 79,2 13,703

Read or write Japanese 43.3 30.5 13.563 101.6 91.5 7.422

Years in Japan 42.3 27.5 4.261 103.8 77.9 5.661

EIS & Diet 43.9 24.0 13.233 98,8 79.1 5.861

EIS & Read or write Japanese 47.1 29,3 16.563 93.7 95.0 1.45

EIS & Years in Japan 45.2 22.3 8,033 96.9 85,4 1. 68
EIS, Diet, & Read or write Japanese 47.6 25.7 15,683 101.2 80.5 4.081

EIS, Diet, & Years in Japan 44.4 9,1 11.173 104.4 55.6 7.632

EIS, Read or write Japanese,
10.463& Years in Japan 46.3 20.1 96.4 76.4 3.42

ErS, Diet, Read or write Japanese,
12.473& Years in Japan 46.8 28.0 105.2 80.9 8.383

lSignificant at .05 level

2Significant at .01 level

3Significant at .005 level

f--'
en
N



Table 14

Chi-sQuared Analysis - Prevalence and Incidence of Stroke (eVA) (~er 1,000)
(Degrees of Freedom = 1)

Prevalence (~er 1. OOQ) Incidence (~er 1. 000)

Lilli HIGH. xl .LillY ursa :a
EIS 10.0 16.8 0.44 45.5 62.9 1.04

Diet 14.5 11.7 1.44 44.4 66.9 6.932

Read or write Japanese 13.0 13.8 2.74 50.1 60.8 0.81

Lived in Japan 14.1 10.0 0.68 5.2 50.4 0.21

EIS & Diet 11.6 16.0 0.01 41.6 78.0 8.363

EIS & Read or write Japanese 10.7 17.4 0.32 45.7 68.1 0.07

EIS & Lived in Japan 9.2 9.6 0.25 45.5 55.8 0.01

EIS, Diet, & Read or write Japanese 13.4 15.4 1.20 38.2 84.1 8.633

EIS, Diet, & Lived in Japan 10.1 9.1 0.18 40.3 61.7 0.93

EIS, Read or write Japanese,
& Lived in Japan 9.4 10.0 0.59 44.9 59.9 0.01

EIS, Diet, Read or write Japanese,
& Lived in Japan 12.3 13.5 1. 69 47.1 69.0 0.25

lSignificant at .05 level

2Significant at .01 level

3Significant at .005 level
.....,
co
w



Table 15

Cox Proportional Hazards Test - Incidence of CHD and eVA (per l.OOO)
(Degrees of FreedoID - 1)

t-brtalit,y 00- QlA

e EISK 12 6 BI.SK 12 a BISK ~

EIS .0021 1.001 .00 .6391 1.377 .06 .2304 1.122 .44

Diet .0018 1.002 .85 -.0076 .992 7.182 .0073 1.007 3.42

Read or write Japanese .0171 1.017 .24 -.0822 .921 2.56 -.1398 .870 4.191

Lived in Japan -.0038 .996 .19 -.0192 .981 1.61 -.0050 .995 .08

WW II military service -.0289 .972 .06 -.1493 .861 1.05 -.4772 .621 3.64

EIS * Diet .00005 1.000 .00 .0070 1.007 .25 .0308 1.031 3.09

EIS * Read or write Japanese .0175 1.018 .02 -.0108 .989 .00 .2381 1.269 .81

EIS * Lived in Japan .0056 1.006 .02 .0201 1.020 .08 .0493 1.050 .35

EIS * WW II military service .1145 1.121 .24 .2664 1.305 .91 -.5161 .597 .89

Diet * WW II military service .1732 1.189 .60 .0969 1.102 .12 -.2153 .806 .20

Read or write Japanese
* WW II military service .0550 1.057 .05 -.0303 .970 .01 -.3847 .681 .55

Years in Japan * WW II
military service -.1244 .883 .20 -.4311 .650 1.24 .0216 1.022 .00

lSignificant at .05 level

2Significant at .01 level

I--'
00
~



Table 16

Analysis of Variance - Measures of Atherosclerosis

GROUP MEANS ANOVA

EIS

.LID! High .dt E ~

Aorta Score 4.137 4.389 1, 119 .40 .5279

Mean Coronary Score 3.073 3.201 1, 119 .00 .9492

Ili.et.
Low High .dt E ~

Aorta Score 4.304 4.271 1, 119 .04 .8340

Mean Coronary Score 3.355 2.973 1, 119 2.29 .1329

Read or write Japanese

.LID! High .dt E ~

Aorta Score 4.333 4.253 1, 119 1.51 .2219

Mean Coronary Score 3.438 3.039 1, 119 .00 .9555

Years lived in Japan

Low High .dt r ~

Aorta Score 4.302 4.254 1, 119 1.19 .2780 I-'
co

Mean Coronary Score 3.527 3.107 1, 119 .40 .5278 (Jl





Table 17

Summary of Hypotheses Testing Using the Chi-squared Analysis, Cox Proportional Hazards
Test. and Analysis of Variance

n=4,653 n=121

Prevalence Incidence AQll.a Coronary

of CHD of CHD Arteries

X2. X2. ~ ANQVA ANQVA

EIS SIGHIF Not Sig Not Sig Not Sig Not Sig

Diet SIGHIF SIGHIF SIGHIF Not Sig Not Sig

Read or write Japanese SIGHIF SIGHIF Not Sig Not Sig Not Sig

Years in Japan SIGHIF SIGHIF Not Sig Not Sig Not Sig

EIS, and Diet SIGHIF SIGHIF Not Sig Not Sig Not Sig

EIS, and Read or write Japanese SIGHIF Not Sig Not Sig Not Sig Not Sig

EIS, and Years in Japan SIGHIF Not Sig Not Sig Not Sig Not Sig

EIS, Diet, and Read or write
Japanese SIGHIF SIGHIF Not Sig Not Sig Not Sig

EIS, Diet, and Years in Japan SIGHIF SIGHIF Not Sig Not Sig Not Sig

EIS, Read or write Japanese,
and Years in Japan SIGHIF SIGHIF Not Sig Not Sig Not Sig

EIS, Diet, Read or write Japanese, I-'

and Years in Japan SIGHIF SIGHIF Not Sig Not Sig Not Sig co
-.J
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Appendix B

The Ethnic Identity Questionnaire

Date of birth Age-------
(month) (day) (year)

Sex Years of education

occupation

(number)

Date today

Generation: Issei
(Check one) Nisei

Sansei
Kibei

Marital status:
(Check one)

Never married
Married
Separated _
Divorced
Widowed

Religious preference:
Protestant
Catholic
Buddhist
Other

(specify)

Instructions: Below are a number of statements, about which
people often have different opinions. You
will discover that you agree with some, that
you disagree with others. Please read each
statement carefully, then circle the letter
that indicates the extent to which you agree
or disagree with it. Answer every statement
even if you have to guess at some. There is
no right or wrong answer. This information
will be treated as confidential ..... e

go
!! III
go

'D
.!!

III "CI

~
., .,

~'D !!... ., 'u ~c ., ...
g !! "CI III ego c ..
W 011: :;, E 0

SA A U D SD l.
SA A U D SD 2.

SA A

SA A

U D SD

U D SD

A good child is an obedient child.
It is all right for personal de
sires to come before duty to one's
family.

3. Japanese Americans should not dis
agree among themselves if there are
Caucasians around.

4. I especially like Japanese foods.
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Appendix B (Continued)

The Ethnic Identity Questionnaire

II>
2!
Cll
c

"Cl
II>

"Cl

'u
II>

"Cl
C=

II>
!!
Cll
oa
WI

Ci

SA A U

SA A U
SA A U

SA A U

SA A U

SA A U

SA A U

SA A U

SA A U

SA A U

SA A U

D SD 5. A good Japanese background helps
prevent youth from getting into all
kinds of trouble that other American
youth have today.

D SD 6. It's unlucky to be born Japanese.
D SD 7. It would be more comfortable to

live in a neighborhood which has at
least a few Japanese Americans than
in one which has none.

D SD 8. It is a duty of the oldest son to
take care of his parents in their
old age.

D SD 9. I think it is all right for Japa
nese Americans to become American
ized, but they should retain part of
their own culture.

D SD 10. A wife's career is just as impor
tant as the husband's career.

D SD 11. In the Japanese community, human
relationships are generally more
warm and comfortable than outside in
American society.

D SD 12. It is a shame for a Japanese Ameri
can not to able to understand Japa
nese.

D SD 13. Japanese people have an unusual
refinement and depth of feeling for
nature.

D SD 14. I am too spontaneous and casual
with people.

D SD 15. I don't have a strong feeling of
attachment to Japan.
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Appendix B (Continued)

The Ethnic Identity Questionnaire

CD
2!
a...
~
COl
ce
iii

..."
CD

..."

'u
CD

..."
C=

CD
I!!
COl.....
i:i

CDe........:a
~
a
ce
iii

SA A U 0 SO 16. It is not necessary for Japanese
American parents to make it a duty
to promote the preservation of Japa
nese cultural heritage in their
children.

SA A U 0 SO 17. An older brother's decision is to
be respected more than that of a
younger one.

SA A U 0 SO 18. Socially, I feel less at ease with
Caucasians than with Japanese Ameri
cans.

SA A U 0 SO 19. The Japanese are no better or no
worse than any other race.

SA A U 0 SO 20. I always think of myself as an
American first and as a Japanese
second.

SA A U 0 SO 21. Although children may not appreci
ate Japanese schools at the time,
they will later when they grow up.

SA A U 0 SO 22. Life in the United States is quite
ideal for Japanese Americans.

SA A U 0 SO 23. When in need of aid, it is best to
rely mainly on relatives.

SA A U 0 SO 24. It is better that Japanese Ameri
cans date only Japanese Americans.

SA A U 0 SO 25. Parents who are very companionable
with their children can still main
tain respect and obedience

SA A U 0 SO 26. Good relations between Japanese and
Caucasians can be maintained without
the aid of traditional Japanese
organizations.
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Appendix B (Continued)

The Ethnic Identity Ouestionnaire

CD

I!!......
2:-...
c
E
Ui

CD

I!!...
oa::

"1:1
CD

"1:1.r:;
CD

"1:1
C

:::l

CD

I!!
Cl...
'"Ci

SA A U

SA A U

SA A U

SA A U

SA A U

SA A U

SA A U

SA A U
SA A U

SA A U

SA A U

D SD 27. It is nice if a Japanese American
learns more about Japanese culture,
but it is really not necessary.

D SD 28. It would be better if there were no
all-Japanese communities in the
United States.

D SD 29. Japan has a great art heritage and
has made contributions important to
world civilization.

D SD 30. Those Japanese Americans who are
unfavorabletoward Japanese culture
have the wrong attitude.

D SD 31. I believe that ~He who does not
repay a debt of gratitude can not
claim to be noble."

D SD 32. To avoid being embarrassed by dis
crimination, the best procedure is
to avoid places where a person is
not totally welcome.

D SD 33. Many of the Japanese customs, tra
ditions, and attitudes are no longer
adequate for the problems of the
modern world.

D SD 34. I enjoy Japanese movies.
D SD 35. A person who raises too many ques

tions interferes with the progress
of a group.

D SD 36. I prefer attending an all-Japanese
church.

D SD 37. One can never let oneself down
without letting the family down at
the same time.
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Appendix B (Continued)

The Ethnic Identity Questionnaire

U D SD 38. Interracial marriages between Japa
nese Americans and Caucasians should
be discouraged.

..
~
ao..
~
ao ..c::
E e

VS en
ce

SA A

"CI
eu

"CI

'ueu
"CI
c::

:::J

~
en
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Appendix C

EISV Questionnaire

Date of birth Date today
(month) (day) (year)

Generation: Issei
(Check one) Nisei

Sansei
Kibei

Instructions: Below are a number of statements, about which
people often relate to different aspects of
ethnic identity. Please read each
state~entcarefully, then check the appropriate
category of ethnic identity which you feel the
statement is reflective of. For each state
ment, check only one category of ethnic iden
tity. Answer every statement;. even if you
have to guess. There is no right or wrong
answer. This information will be treated as
confidential.

~ ~
E ..

<::.. ..... ClI. . <::.. ID a
:; :; i;
llC a:: <::

~ ~ ~ :~
....

:::J :::J 1: 1$= = u
:::J :::J ID .. E SAMPLEu u ~ Ci w

x

x----------

x

x

A. All Japanese families should watch
Japanese television programs to
gether.

B. All people of Japanese ancestry
should participate in customary
traditions.

C. Being of Japanese ancestry, I have
learned to appreciate Japanese cul
ture.

D. Anyone of Japanese ancestry should
not be allowed to be in positions of
authority.
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Appendix C (Continued)

EISV Questionna~

____ A E.

1.----------
2.

3.

4.----------
5.

6.----------
7.

8.

9.

10.

It is not good to show your inner
most feelings to others at any time.

A good child is an obedient child.
It is all right for personal de
sires to corne before duty to one's
family.
Japanese Americans should not dis
agree among themselves if there are
Caucasians around.
I especially like Japanese foods.
A good Japanese background helps
prevent youth from getting into all
kinds of trouble that other American
youth have today.
It's unlucky to be born Japanese.
It would be more comfortable to
live in a neighborhood which has at
least a few Japanese Americans than
in one which has none.
It is a duty of the oldest son to
take care of his parents in their
old age.
I think it is all right for Japa
nese Americans to become American
ized, but they should retain part of
their own culture.
A wife's career is just as impor

tant as the husband's career.
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Appendix C (Continued)

EISV Questionnaire

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

In the Japanese community, human
relationships are generally more
warm and comfortable than outside in
American society.
It is a shame for a Japanese Ameri

can not to able to understand Japa
nese.
Japanese people have an unusual

refinement and depth of feeling for
nature.
I am too spontaneous and casual

with people.
I don't have a strong feeling of

attachment to Japan.
It is not necessary for Japanese

American parents to make it a duty
to promote the preservation of Japa
nese cultural heritage in their
children.
An older brother's decision is to

be respected more than that of a
younger one.
Socially, r feel less at ease with

Caucasians than with Japanese Ameri
cans.
The Japanese are no better or no

worse than any other race.
r always think of myself as an

American first and as a Japanese
second.
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Appendix C (Continued)

EISV Questionnaire

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Although children may not appreci
ate Japanese schools at the time,
they will later when they grow up.
Life in the United States is quite
ideal for Japanese Americans.
When in need of aid, it is best to
rely mainly on relatives.
It is better that Japanese Ameri

cans date only Japanese Americans.
Parents who are very companionable

with their children can still main
tain respect and obedience
Good relations between Japanese and

Caucasians can be maintained without
the aid of traditional Japanese
organizations.
It is nice if a Japanese American

learns more about Japanese culture,
but it is really not necessary.
It would be better if there were no

all-Japanese communities in the
United States.
Japan has a great art heritage and

has made contributions important to
world civilization.
Those Japanese Americans who are

unfavorabletoward Japanese culture
have the wrong attitude.
I believe that "He who does not

repay a debt of gratitude can not
claim to be noble."
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Appendix C (Continued)

EISV Ouestionnaire

32.

33.

34.----------
35.

36.

37.

38.

To avoid being embarrassed by dis
crimination, the best procedure is
to avoid places where a person is
not totally welcome.
Many of the Japanese customs, tra
ditions, and attitudes are no longer
adequate for the problems of the
modern world.
I enjoy Japanese movies.
A person who raises too many ques
tions interferes with the progress
of a group.
I prefer attending an all-Japanese

church.
One can never let oneself down

without letting the family down at
the same time.
Interracial marriages between Japa

nese Americans and Caucasians should
be discouraged.
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