ABSTRACT

Background. Recent substantial
immigration has created large popu-
lation subsets of Asian Americans in
the United States. Available data
about cardiovascular risk factors in
these persons are sparse.

Methods. This study examined
data among 13 031 persons self-clas-
sified as 5951 Chinese, 4211 Filipinos,
1703 Japanese, and 1166 other
Asians. Covariates in regression
analyses were age, smoking, alcohol,
education, and marital status.

Results. Chinese men and
women had the lowest adjusted mean
body mass index. Filipino men and
women had the highest prevalence of
hypertension. There were no major
differences in blood glucose levels.
Total cholesterol levels were highest
in Japanese men and women. Com-
parisons of US-born persons and
those born in respective countries of
origin showed no major cholesterol
or glucose differences; more hyper-
tension only in Chinese and other
Asian men; higher body mass index
in men, but not in women of most
ethnicities; and a lower smoking
prevalence in men, but a substan-
tially higher one in women.

Conclusions. These data show
important ethnic differences in risk
factors among Asian Americans and
indicate groups that should be tar-
geted for public health efforts con-
cerned with obesity (Asian-Ameri-
can men), hypertension (Filipino-
American men and women),
hypercholesteremia (all Asian Amer-
icans), and smoking cessation
(Asian-American women). (Am J
Public Health. 1991;81:1423-1428)
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Introduction

Despite a marked acceleration of US
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.%10
Two reports concerning blood pressure
among Asian Americans in California!!.12
suggest that Filipinos are at greater risk;
the authors of one!! suggest that socio-
cultural factors are involved, but the au-
thors of the other!2 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

Data were supplied by 13 031 Asian
Americans who' 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.1213 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-

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
(= 24.4kg/m? or 3.5 Ib/in?), hypertension
(= 140/90 mm Hg or on treatment), high
cholesterol (= 6.21 mmol/L or 240 mg/
dL), high glucose (= 6.11 mmol/L or 110
mgm/dL), current cigarette smoking, and
current cigarette smoking of one pack per
day or more. Similarly, but with birth-
place as an additional covariable, the re-
lations of various traits to each of these
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TABLE 1—Traits of Persons in Asian-American Ethnic Groups by Sex
Trait Chinese Filipino Japanese Other Asian

No. (% of total)

M 2754 (48.2) 1729 (30.3) 688 (12.0) 543 (9.5)

F 3197 (437) 2482(339) 1015(13.9) 623 (8.5)
Age (mean = SD)

M 402 + 142 392 + 134 421 * 141 359 * 104

F 380 = 136 368 = 116 409 + 134 341 * 105
Bomn in continental

United States (%)

M 399 8.3 746 84

F 41.8 8.7 674 121
Current smoker (%)

M 16.2 329 227 309

F 73 114 18.6 126
Smoke = 1 pack/day (%)

M 441 71 8.2 8.7

F 1.3 1.7 46 1.6
Drank any alcohol in past

year (%)

M 7289 817 874 80.6

E 56.1 474 it 53.0
College graduate (%)

M 53.1 496 593 584

E 437 53.7 46.8 388
Married (%)

M 68.7 789 68.4 734

F 623 689 619 737
Cholesterol = 6.21

mmol/L (%)

M 266 298 36.3 204

E 202 206 303 135
Glucose = 6.11 mmol/L

(%)

M 159 16.1 208 116

E 10.2 10.8 132 96
Body mass index = 24.4

kg/m®

M 269 418 38.0 289

F 128 255 18.0 146
Blood pressure = 140/90

mm Hg® (%)

M 105 122 129 6.2

E 78 9.6 8.8 5.4
20r receiving treatment for hypertension.

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-
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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 index was
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 of obesity 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-
dence interval [CI] = 1.3, 4.5)and for Jap-
anese men born 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 born in Japan = 2.4;
95% CI = 1.3, 4.4), but this was less true
for Chinese women born in Hawaii (OR vs
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).

Cholesterol

In each sex, the adjusted means were
lowest in other Asians and higher in Jap-
anese men and women 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 born in Hong Kong
(OR vs birthplace in China = 1.5, 95%
ClI = 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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TABLE 2—Adjusted Mean Risk Factors among Asian-American Men

Ethnicity (Adjusted mean + SE) Pairs for
Which
Risk Factor Chinese Filipino Japanese Other Asian P< 0t
Body mass index (kg/m®)
(Quetelet's) 2289 01 238 +0.1 237 =01 236 +0.1 Cvsall
Systolic blood pressure
(mm Hag) 1222 =03 1244 +04 1213 =06 1203 =07 F vs all
Diastolic blood pressure
(mm Hg) 755 +02 755 02 739 04 740 +04 Fvsd O
Total cholesterol
{mmol/L) 559 + 0.02 567 +0.03 572 +004 552 +0.05 Fvs O
Glucose (mmol/L) 545 + 0.03 554 + 0.03 554 + 0.05 554 + 0.06 0

O = other Asian.

Note. Ewh risk factorwgsoonsidered separately as a dependent variable in a linear regression analysis that produced means for each ethnic group, adjusted for age,
marital status, education, alcohol intake, and body mass index (except when body mass index was the dependent variable). C = Chinese; F = Filipino; J = Japanese;

R R R S D B T e e i S Y A P o e e TR D e s e PR Rl AR el
TABLE 3—Adjusted Mean Risk Factors among Asian-American Women

Ethnicity (adjusted mean + SE) Pairs for
Which
Risk Factor Chinese Filipino Japanese Other Asian P< 0t
Body mass index (kg/m?)
(Quetelet's) 212 +0.1 226 =041 216 01 222 +01 Cvsall
Systolic blood pressure
(mm Hg) 1163 +03 1192 +03 1157 =05 1159 =086 Fvsall
Diastolic blood pressure
{mm Hg) 717 £02 729 02 703 *03 708 =04 F vs all
Total cholesterol
(mmol/L) 533 + 0.02 535+ 0.02 552 + 0.03 526 =004 Jvs all
Glucose (mmol/L) 522 + 0.02 5.24 + 0.02 5.26 = 0.04 528 + 0.05 0

O = other Asian.

Note. Each risk factor was considered separately as a dependent variable in a linear regression analysis that produced means for each ethnic group, adjusted for age,
marital status, education, alcohol intake, and body mass index (except when body mass index was the dependent variable). C = Chinese; F = Filipino; J = Japanese;

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.

Smoking

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 Chinesc), the
differences in smoking were smaller. Gen-
erally, men born in the United States were
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-
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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 born 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 Japanese women, like those born
in the continental United States, were,
compared with their Japan-born 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 drinking
was strongly related and college gradua-
tion inversely related to smoking. Other
traits related to smoking among men 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.

Di ion

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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TABLE 4—Odds Ratios for Risk Factors among Asian-American Ethnic Groups

Ethnicity
Chinese? Filipino Japanese Other Asian
Risk Factor OR OR({95% Cl} OR({©5%Cl) OR (95% Ch
Body mass index > 24.4
kg/m?
M 1.0 19 (17,23 16 (13,19 18 (1522
E 1.0 27 (23,32 14 (12,18 20 (16,26
Hypertension®
M 10 13 (10,16 1.1 (08,14 09 (06,13
F 10 15 (12,19 09 (07,13 10 (06,15
Cholesterol = 6.21 mmol/L
M 1.0 11 (10,13 13 (11,16 09 (07,12
F 10 11 (10,13 15 (1218 10 (0712
Glucose = 6.11 mmol/L
M 10 11 (08,13) 13(10,16 11 (08149
F 1.0 11 (09,13 12 (09,15 14 (11,19
Smoke any amount {current)
M 10 23 (20,27 14 (11,18 20 (186 26}
E 10 18 (16,23) 23 (19,29 20 (1527
Smoke = 1 pack/day
M 10 1612215 18 (1326 17 (1125
E 1.0 15 (09,23) 28 (18,44 15 (08,29

Note. OR = odds ratio; Cl = confidence interval. ORs were computed from coefficients estimated by
logistic regression for each risk factor and each gender separately, controlled for age, marital status,
education, alcohol intake, and body mass index {except when body mass index > 24.4 kg/m? was the
dependent variable).

2Chinese are reference category.

> 140/90 mm Hg or on treatment for hypertension.

TABLE 5 Adjusted Odds Ratios for Risk Factors among Asian-American Ethnic
Groups: United States Birthplace vs Birthplace in China, Japan, the Phil-

ippines, and Other Asian Countries
Ethnicity
Chinese Japanese Filipino Other
OR OR OR Asian OR
Risk Factor M E M E M E M F

Body mass index

> 24.4 kg/m? 16 12 300 13 209 (D 24 258
Hypertension® 1.4* 09 1.0 07 08 06 34 15
Cholesterol = 6.21

mmol/L 11 1.0 1.3 09 08 08 10 04
Glucose = 6.11

mmol/L. 1.0 0.9 1.0 13 039 0.7 12 i3
Smoke any amount

{current) oge 24 0B* 07 07 18 08 15

Smoke = 1 pack/day 1.1 49* 03 0 10 a1 18 74

Note. OR = odds ratio. Hawait was not included in the US birthplace category; see text for discussion of
persons born in Hawaii, Hong Kong, Taiwan, and eisewhere. All ORs were computed from coefficients
estimated by logistic regression for each ethnicity and gender separately, controlied for age, marital
status, education, aloohol intake, and body mass index (except when body mass index = 24.4 kg/m?
was the dependent variable).

2> 140/90 mm Hg or on treatment for hypertension.

*P< 05

SR 01

»p < 001,

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

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

1426 American Journal of Public Health

have resulted in a substantial reduction in
smoking among US men of other ethnic-
ities.14 In a study of ethnic Japanese
men,*15 a much larger proportions of men
in Japan than in Hawaii or California were
light smokers, but the proportions of
heavier smokers were similar in Japan and
California (higher in Hawaii). We found
both lighter and heavier smoking to be less
prevalent in Japanese men born 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-
ican women (except the Japanese) exhibit
so much more smoking than their Asia-
born counterparts? Some of this 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 is now almost
equally prevalent in the sexes.!* 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 concern. The attributable
risk of smoking to coronary heart disease
is high in young women.1# By its nature,
smoking is the coronary disease risk factor
most amenable to complete control. Thus,
smoking cessation programs should be
targeted toward Asjan-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 men“!5 and pre-
sumed dietary habits. We did not, how-
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ever, expect greater adiposity in US-born
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
among men. 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
tous!1:12 agree that Filipino Americans 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 of hypertension,!2 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 in Asian
countries19-26 than in Western societies.
Higher mean cholesterol levels among eth-
nic Japanese men living in Hawaii and Cal-
ifornia (vs those living in Japan) are be-
lieved to be due to the higher proportion of
fat in the Western diet.2? We did not find
that, independent of body mass index dif-
ferences, US-born persons of each ethnic-
ity had higher cholesterol levels than their
counterparts born 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 of the 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

In this young study population with
a majority of women, it will be several
more years before the study will have the
power to discern 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,

November 1991, Vol. 81, No. 11

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. [0
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Physician Program Cut Infant Death Rate by 45%

Physicians serving poor Miami neighborhoods under a

controversial national program cut the infant death rate by

45%, according to a School of Medicine study published in the
September issue of Obstetrics and Gynecology.

The University of Miami research study is the first doc-
umentation of the effectiveness of the National Health Service
Corps, a federal program that provides financial assistance to
medical students in exchange for a commitment to practice for
1 to 4 years in medically needy communities. The Corps was
virtually dismantled by the Reagan administration but has
since been partially restored by President Bush in response to
pressure from the poor and from physicians.

According to the study, the Corps program saved the lives
of at least 320 infants in Miami from 1987 to 1989. Three
University of Miami physicians, Hoa Nguyen, Mary Jo O’Sul-
livan, and Arthur Fournier, examined the impact of placing
eight Corps pediatricians and seven obstetricians with four
public health clinics: Borinquen Health Care Center in Little
Havana, Family Health Center in Liberty City, Community
Health of South Dade, and Stanley Myers Community Health
Center in Miami Beach.

Before the arrival of Corps physicians, perinatal mortality
rates among the poor in Miami varied from 29 to 36 per 1000

live births—about twice the national average of 15.6%. Poor

maternal nutrition, financial problems, lack of transportation

to clinics, substance abuse and unawareness of pregnancy

were cited as contributing factors to the high infant death rate.

Within a year, the mortality rate in the neighborhoods
with Corps physicians had fallen to 16 deaths per 1000 live
births. In 1988 the rate remained 16 per 1000 and in 1989 it
dropped to 13 per 1000, which is better than the national av-

erage. There was no significant change in death rates for three
other Miami community health centers without Corps obste-
tricians and pediatricians.

““The Corps physicians were able to follow patients more
closely, checking on nutrition and pregnancy complications
like diabetes or hypertension. Corps obstetricians were able to
supervise deliveries, and pediatricians monitored high-risk ba-
bies,”” said Dr. Arthur Fournier, associate dean for Commu-
nity Health Affairs at the University of Miami School of Med-
icine, who served as a Corps physician in rural Onley, Va in
1976 to 1977.

Since the study was conducted, the 15 Corps physicians
completed their obligations and left the Miami centers.

“‘Reagan felt the program was a failure because it didn’t
keep physicians in the underserved communities after their
commitments expired,”” said Fournier. “‘But our study dem-
onstrated that for the time they were there, they made a sig-
nificant impact.”

The National Health Service Corps began recruiting vol-
unteers in 1972 to serve in medically needy communities.
Scholarship awards peaked during the Carter presidency. But
because students did not serve until after they completed their
residency training programs, the number of active Corps phy-
sicians did not hit its highest point until 1986, when 1400
served. Awards dwindled to a low of 50 in 1988 before re-
bounding last year. As of May 1991 there are 131 scholarship
holders, according to Lynn Trible, public affairs specialist for
the Health Resources and Services Administration in Wash-
ington, DC. Altogether, 13 804 medical students have gone
through the Corps program.
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