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Inrodcion
Despite a marked acceleration ofUS

immigration from Asia since the 1960s,1'2
there are few reports concerning cardio-
vascular risk factors and disease inci-
dence in Asian Americans. The available
data3-7 suggest more coronary artery dis-
ease among US-resident Japanese Amer-
icans (vs those resident in Japan), related
to life-style changes. A study of elderly
Chinese Americans8 suggests risk factor
profiles similar to those in China, with
low risk of coronary artery disease and
high risk of cerebrovascular episodes.9%10
Two reports concerning blood pressure
among Asian Americans in Californiall12
suggest that Filipinos are at greater risk;
the authors of one11 suggest that socio-
cultural factors are involved, but the au-
thors of the otherl2 raise the possibility of
genetic influences. We have been given
an opportunity to study cardiovascular
risk factors among a substantial number
of free-living Asian Americans and here
present data concerning several of these
traits.

Methods

pine blood pressure was determined by a
Roche Arteriosonde Blood Pressure
Monitor, Model 1216. Blood chemistry
tests were performed with a Technicon
SMA 12-6 Multichannel Analyzer from
January through May 1978; thereafter, an
American Monitor ICDA Automated
Chemistry Analyzer was used.

Adjusted means for body mass in-
dex, systolic blood pressure, diastolic
blood pressure, total cholesterol, and glu-
cose were determined by multiple regres-
sion analysis with the following covari-
ables: age, body mass index (except
when the dependent variable was body
mass index), marital status, education,
and alcohol use. Using the largest sub-
group (Chinese) as the reference and with
the same covariables in logistic regres-
sion models, odds ratios (ORs) were de-
termined for high body mass index
(2 24.4 kg/M2 or 3.5 lb/in2), hypertension
(2 140/90 mm Hg or on treatment), high
cholesterol (. 6.21 mmol/L or 240 mg/
dL), high glucose (2 6.11 mmoVL or 110
mgm/dL), current cigarette smoking, and
current cigarette smoking ofone pack per
day or more. Similarly, but with birth-
place as an additional covariable, the re-
lations of various traits to each of these

Data were supplied by 13 031 Asian
Americans who7 voluntarily took health
examinations offered by a northern Cali-
fornia prepaid health care program from
the years 1978 through 1985. Sociodemo-
graphic and medical history data were ob-
tained from a self-administered question-
naire that included the queries "What is
your race?" and "Where were you
born?" Previous descriptions have been
published.12,13 Sex and ethnic distribu-
tions are included in Table 1.

Examinees were asked to take no
food or nutritious drink for at least 4
hours before their appointment time. Su-
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end points were studied within each
Asian-American ethnic subset using
country of ethnic origin as the reference
group. Thus, for Chinese Americans,
those born in Hong Kong (n = 607), Tai-
wan (n = 245), Hawaii (n = 121), the
continental United States (n = 2431),
and other places (n = 438) were com-
pared with those born in mainland China
(n = 2109). For Japanese Americans,
those born in Hawaii (n = 167) and the
continental United States (n = 1174)
were compared with those born in Japan
(n = 331). For Filipino Americans, those
born in the United States (n = 352) were
compared with those born in the Philip-
pines (n = 3815). The largest subsets of
other Asian Americans were 295 persons
born in Korea, 178 persons born in Viet-
nam, 252 persons born in India, 55 per-

sons born in Thailand, and 58 persons
born in Pakistan; we compared all 102
born in the United States with those born
in all "other Asian" countries combined.

Results

Adiposity
Adjusted mean body mass indexwas

lowest in Chinese men and women and
highest in Filipino men and women (Ta-
bles 2 and 3); these means translated into
higher prevalence (Table 1) and adjusted
ORs (Table 4) of obesity for the Japanese,
Filipino, and other Asian subsets vs the
Chinese reference group. Birthplace in the
continental United States was associated
with increased ORs ofobesity in men of all
ethnic subsets (Table 5); this was also true

for Chinese men born in Hawaii (OR vs
birthplace in China = 2.4; 95% confi-
denceinterval [CI] = 1.3,4.5) andforJap-
anese men bom in Hawaii (OR vs birth-
place in Japan = 3.2; 95% CI = 1.5, 6.6).
Among women, only other Asians of US
birthplace had similar increases in ORs of
obesity (Table 5). Hawaiian-born Japa-
nese women had an increased OR of obe-
sity (OR vs those bom in Japan = 2.4;
95% CI = 1.3, 4.4), but this was less true
for Chinesewomenbom in Hawaii (ORvs
birthplace in China = 1.5, 95% CI = 0.8,
2.9). Chinese men and women born in
Hong Kong or Taiwan had no substan-
tially different ORs of obesity when com-
pared with their counterparts born in
China (data not shown).

Among men and women, age and
currently married status were positively
related to obesity. Educational status and
alcohol consumption were not related to
this trait among men but showed inverse
relations to obesity in women.

Hypertension
The increased hypertension risk of

Filipino Americans has been described.12
Only in Chinese men was continental US
birthplace associated with more hyperten-
sion (Table 5). Chinese and Japanese men
and women born in Hawaii did not have
increased risk of hypertension compared
with their counterparts born in China, nor
did Chinese men born in Hong Kong or
Taiwan, or Chinese women born in Hong
Kong. Chinese women born in Hong
Kong had less risk of hypertension (OR vs
China-born = 0.3; 95% CI = 0.1, 0.8).

Cholesteml
In each sex, the adjusted meanswere

lowest in other Asians and higher in Jap-
anese men andwomen than in other ethnic
groups (except for small differences be-
tween Japanese and Filipino men) (Tables
2 and 3). Compared with the Chinese ref-
erence group, only Japanese men and
women had increased ORs for high cho-
lesterol (Table 4). Birthplace in the conti-
nental United States (Table 5) or in Hawaii
(data not shown) vs birthplace in country
of origin carried no substantially different
ORs for high cholesterol. The only birth-
place subset with such a difference was
the Chinese women bom in Hong Kong
(OR vs birthplace in China = 1.5, 95%
CI = 1.1, 2.3).

For comparison, unadjusted mean
total serum cholesterol was 5.49 mmol/L
(212.4 mg/dL) among Black persons
(n = 32 890), 5.57 mmol/L (215.4 mg/dL)
among White persons (n = 73 920), and
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5.47 mmol/L (211.6 mg/dL) among all
Asian-American persons combined.

Glucose
Study of adjusted mean blood glu-

cose levels showed no major differences in
any of the comparisons.

Smoling
Chinese men and women were least

likely to smoke any amount or to smoke
heavily (Tables 1 and 4). Among women,
the Japanese were most likely to be smok-
ers; among men (other than Chinese), the
differences in smokingwere smaller. Gen-
erally, men born in the United Stateswere
less likely to smoke than their counter-
parts born in Asia, although there was lit-
tle difference with respect to heavier
smoking (Table 5). Chinese men born in
Hawaii, Hong Kong, or Taiwan were
slightly less likely to smoke at all or to
smoke heavily compared with Chinese
men born in China (data not shown); Jap-

anese men born in Hawaii were slightly
less likely to smoke at all and substantially
less likely to smoke one pack or more per
day (OR = 0.3, 95% CI = 0.1, 0.9) than
their counterparts bom in Japan.

With the exception of Japanese
women, women born in the United States
were more likely to smoke and had sub-
stantially increased adjusted ORs for
heavier smoking (Table 5). Chinese
women born in Hawaii (but not those born
in Hong Kong or Taiwan) were also more
likely to smoke (OR vs Chinese birth-
place = 3.6, 95% CI = 1.7, 5.5), or to
smoke one pack or more per day
(OR = 9.8, 95% CI = 2.1, 46.0). Hawai-
ian-born Japanesewomen, like those born
in the continental United States, were,
compared with their Japan-bom counter-
parts, less likely to smoke any amount
(OR = 0.5, 95% CI = 0.2, 0.98) or to
smoke one pack or more per day
(OR = 0.5, 95% CI = 0.1, 2.3).

Among both sexes, alcohol dinking
was strongly related and college gradua-
tion inversely related to smoking. Other
traits related to smoking amongmen were
age (weak negative), body mass index
(weak negative), and married status
(strong positive); among women, age
(weak negative) and marital status (weak
negative) were related to smoking.

Diw'usion
There is a consensus that coronary

artery disease is related substantially to all
of the risk factors discussed in this article
and that cerebrovascular disease is related
to several. Cigarette smoking is presum-
ably not primarily determined genetically,
whereas the other risk factors studied are
determined by both genetic and life-style
factors. The presumption that US-born
persons of each Asian-American ethnic
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group are more likely to practice US life-
style habits will be the basis for further
discussion.

If the observed smoking differences
represent cultural influences, ethnic group

differences in smoking behavior probably
reflect differences in the respective coun-
tries of origin. Asian-American men born
in the United States are apparently subject
to the same antismoking influences that

have resulted in a substantial reduction in
smoking among US men of other ethnic-
ities.14 In a study of ethnic Japanese
men,4,15 a much larger proportions ofmen
in Japan than in Hawaii or California were
light smokers, but the proportions of
heavier smokerswere similar in Japan and
California (higher in Hawaii). We found
both lighter and heavier smoking to be less
prevalent in Japanese menbom in the con-
tinental United States and Hawaii. Al-
though the two studies used different
methodologies, the data suggest that ac-
culturation has resulted in less smoking
among Japanese-American men over the
10 to 15 years between the dates of col-
lection of data. We know of no compara-
ble data about smoking that compare US-
born and Asia-born persons of other
ethnicities.

Why, then, do US-born Asian-Amer-
icanwomen (except the Japanese) exhibit
so much more smoking than their Asia-
born counterparts? Some ofthis can prob-
ably be explained by the fact that, among
the Asia-born people, the women were
much less likely to smoke than the men
(Japanese women again excepted). This
reflects the situation in the countries of
origin.16'17 It is plausible to hypothesize
that the more liberal attitude of American
society toward behavior or women tends
to equalize this gender disparity in smok-
ing, especially in persons of high educa-
tional attainment. Asian-American
women born in the United States, under
less intense specific social pressures
against women not to smoke, apparently
take up the habit. In this respect, Asian
Americans become similar to other US
ethnic groups; among young US White
and Black persons, smoking isnow almost
equally prevalent in the sexes.'4 The Jap-
anese Americans in our study were older
and were the only ethnic group with a pre-
ponderance of US-born persons; these
factors probably account for the smaller
gender difference in smoking behavior.
Whatever the explanation, these data
about smoking suggest an area of major
public health concem. The attributable
risk of smoking to coronary heart disease
is high in young women.18 By its nature,
smoking is the coronary disease risk factor
most amenable to complete control. Thus,
smoking cessation programs should be
targeted toward Asian-American women.

The finding of greater risk of adipos-
ity among US-born and Hawaii-born per-
sons (vs counterparts born in Asian coun-
tries) was expected, both on the basis of
prior data in Japanese men4"15 and pre-
sumed dietary habits. We did not, how-
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ever, expect greater adiposity in US-bom
persons to be limited to men. College ed-
ucation and use of alcoholic beverages
were inversely related to adiposity in
women but not men in this study. These
relations support the argument that accul-
turation operates in the direction of more
emphasis on slimness and fitness in the
United States among women but not
amongmen. We have no other data to sup-
port this speculation. We do not know
whether the interethnic differences we
found in the United States reflect similar
differences in Asian populations, but sus-
pect they do. Our findings confirm the need
to control for body mass index in studies
comparing cardiovascular risk factors
among ethnic groups.

The only two relevant studies known
to us11,12 agree that FilipinoAmericans are
at greater risk of hypertension than other
Asian-American groups. Whatever the
explanation, the data have potential im-
plications for research about the patho-
genesis ofhypertension,12 as well as point-
ing to an area for public health efforts.

There are almost no previously re-
ported data concerning cholesterol levels
in Asian-American groups. Mean total
cholesterol and low-density lipoprotein
(LDL) cholesterol levels are lower inAsian
countries19-26 than in Westem societies.
Higher mean cholesterol levels among eth-
nic Japanese men living in Hawaii and Cal-
ifomia (vs those living in Japan) are be-
lieved to be due to the higher proportion of
fat in the Western diet.27 We did not find
that, independent of body mass index dif-
ferences, US-bom persons of each ethnic-
ity had higher cholesterol levels than their
counterparts bom in the countries of ori-
gin, suggesting either that immigrants from
Asia rapidly adopt a high-fat diet or that
their progeny maintain similar dietary hab-
its. In support ofthe former explanation are
the similarities of mean total cholesterol
levels in US Blacks, Whites, and Asians
and scattered reports of rapidly rising fat
intake and cholesterol levels in several
Asian countries-22-29

In this young study population with
a majority of women, it will be several
more years before the study will have the
power to discem possible differences in
major cardiovascular disease outcomes.
On the basis of the risk factor data herein
described. Chinese Americans should
fare the best and Filipino Americans and
Japanese Americans should fare the
worst. For the present, these data can be
of use to workers in preventive cardiol-
ogy. Special efforts should be focused on
weight control in Asian-American men,

on cigarette smoking among Asian-
American women, on diagnosis and
treatment of hypertension among Filipi-
no-American men and women, and on
control of hypercholesteremia in all
Asian Americans. El
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