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The Office of Management and Budget
(OMB) defines Asians and Pacific Islanders
(APIs) as “person[s] having origins in any of
the original peoples of the Far East, Southeast
Asia, the Indian subcontinent, or the Pacific
Islands.”"* This growing population in the
United States includes Chinese, Japanese, Fil-
ipinos, Koreans, Pacific Islanders (e.g., Native
Hawaiians and Samoans), Southeast Asians
(e.g., Vietnamese and Hmong), and persons
from the Indian subcontinent.® In addition to
their cultural diversity, US APIs differ in their
immigration history. Statistics based on the
1990 census show that although 80% of Jap-
anese residents were born in the United
States, only 20% of Vietnamese were born
here.* APIs also have become increasingly in-
tegrated with other racial groups: Of the 4%
of the California population identifying with
more than 1 race in the US Census, more
than a quarter identified with an API group.”

Because data on Asians have tended to be
aggregated in studies, little is currently
known about how anthropometric and life-
style characteristics that represent risk factors
for several major diseases vary among Asian
subgroups. Studies that have presented disag-
gregated data have shown heterogeneity in
health profiles among subgroups®®~'® and by
birthplace and acculturation.”*"=** Thus, ag-
gregating this heterogeneous population may
mask important health differences among
specific subgroups.®*>°

The objective of this study was to examine
variations in selected constitutional and life-
style characteristics among specific Asian sub-
groups in the Northern California Kaiser
membership population. Toward this aim, we
compared the prevalence of purported risk
(and protective) factors, including anthropom-
etry, soy consumption, smoking, alcohol con-
sumption, physical activity, general health sta-
tus, and disease conditions, among each
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Asian subgroups.

factors with sociodemographic factors.
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major Asian subgroup with the corresponding
prevalences among all Asians (the combined
subgroups) and among Whites (reference
group representing the health profile of the
“host” country). We also determined for each
subgroup the effect of sociodemographic and
immigration and acculturation characteristics
on the odds of particular risk factors.

METHODS

Study Population

We used data from a case—control study of
bone fractures conducted in 5 Northern Cali-
fornia Kaiser Permanente Medical Care Pro-
gram (KPMCP) centers in Hayward, Oakland,
San Francisco, Santa Clara, and South San
Francisco.””*®* KPMCP is a group practice pre-
paid health maintenance organization (HMO)
with approximately 2.5 million members in
14 counties of Northern California (approxi-
mately 25% of the population). Case and con-
trol subjects were identified for November
1996 through May 2001 and were inter-
viewed through October 2001.

Specific information about the ascertain-
ment of case and control subjects has been

Objectives. We sought to determine how risk factors for disease vary among

Methods. Using data from a case—control study conducted at Northern California
Kaiser Medical Centers (from 1996 to 2001), we compared prevalence of selected
risk factors among Asian subgroups and evaluated the associations of these risk

Results. Chinese and Japanese patients had a lower body mass index (kg/m?)
than did other Asians. In all subgroups, being born in the United States was as-
sociated with having a body mass index greater than 25 kg/m?. Compared with
other Asians, more Japanese and multiple-race Asians smoked, and more Fil-
ipino and multiple-race Asian smokers started smoking at 18 years or younger.
Filipinos and multiple-race Asians also were more likely to report diabetes.

Conclusions. These data support the importance of efforts to distinguish among
Asian subgroups in public health practice and research. (Am J Public Health.

published elsewhere.>”*® Briefly, eligible case
subjects were Kaiser members aged 45 years
and older who were identified weekly
through computerized radiology, inpatient,
and outpatient records as having a fracture of
the foot, forearm, humerus, pelvis, or shaft of
the tibia or fibula. Non-Whites were oversam-
pled. Overall, 67.8% of eligible case patients
agreed to participate, for a total of 3168 case
participants.

Control subjects were randomly sampled
from the computerized Kaiser membership
records over the same time period as case pa-
tients, within specific gender, race/ethnicity,
and age groups. Overall, 74.6% of eligible
control subjects agreed to participate, for a
total of 2413 control participants.

Data Collection

Interviews were conducted by trained inter-
viewers either in participants’ homes or other
place of convenience or by telephone (38.1%).
Most interviews were conducted in English, al-
though a few (n=>5) were conducted in Man-
darin or Cantonese. “Language barrier” was
not stated by any subject as a reason for de-
clining an interview. For case participants,
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questions referred to specified periods before
the fracture occurred, whereas for control par-
ticipants, questions referred to specified prein-
terview periods. No data from proxy inter-
views are included in these analyses.

Study Variables

Unknown or missing values were excluded
from the analyses unless otherwise specified.

Sociodemographic, immigration, and accultur-
ation characteristics. Sociodemographic, immi-
gration, and acculturation characteristics were
the primary independent variables of interest
in our analyses. Participants were asked “What
is your race and ethnicity? Please tell me all
that apply.” The available choices (read to par-
ticipants) were White, Black or African Ameri-
can, Hispanic or Latino, Japanese, Chinese, Fil-
ipino, Other Asian, Pacific Islander, Native
American, and other. Participants indicating
that they were “other Asian” were asked a sub-
sequent question—‘From what Asian countries
are you a descendant?’—to assign them to a
more specific group. Participants who reported
belonging to more than 1 racial/ethnic group,
at least one of which was an Asian group, were
called “multiple-race Asians.” Of the 79 multi-
ple-race Asians, 13 identified with only Asian
subgroups, and 66 identified with at least 1
Asian subgroup and 1 non-Asian subgroup.
Subgroups with fewer than 30 members were
combined into the “other Asians” group.

Immigrant and generational status was
based on country of birth, year or age at
which family moved to the United States, and
country of birth of parents and grandparents.
United States—born (US-born) participants
who had at least 1 US-born parent were
coded as US-born (> first generation) and
those whose parents were both foreign-born
were coded as US-born (first generation).
Foreign-born participants were classified into
3 categories of foreign-born: <500% of life in
US, 50%—75% of life in US, >75% of life in
US. An index indicating language-speaking
preference as a measure of acculturation®®**
was constructed from the preferred language
in 4 settings: reading and speaking, thinking,
conversing with friends, and listening to/
watching radio and TV programs. This lan-
guage index ranges from O to 4, where O is
preferring English in all 4 contexts, and 4 is
preferring a foreign language in all 4 contexts.
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Constitutional and lifestyle characteristics as
disease risk factors. Self-reported weight and
height were combined as body mass index
(BMI)=kg/m*. BMI categories were based
both on distributions in the study sample and
on categories used in previous studies.*>**
Participants were asked their usual frequency
of consumption of soy milk and tofu and of
alcohol (beer, wine or champagne, hard
liquor) during the past 12 months. In addi-
tion, participants were asked for their smok-
ing history, as well as for details regarding fre-
quency and duration of smoking. Participants
were considered to be current smokers if they
reported having smoked in the past year.

Participants were also asked about their
participation in specific types of physical
activity during the past year. We combined
past-year physical activity into 3 domains:
household activities, low-impact exercises or
stretching, weight-bearing exercises, and recre-
ational activities. Participants were also asked
about their participation in specific types of
physical activity at 16 years of age; we
grouped these activity types into 3 domains:
daily living activities, household or yard work,
and recreational activities. A previous study in
which participants were asked to recall what
kinds of physical activity they engaged in 20
to 30 years ago found recall of leisure-time
moderate and vigorous activity to be fair (intra-
class correlation coefficients 0.40—0.45).4546
The specific types of activity comprising each
domain are shown in Table 1.

Self-reported health and selected diseases or
health conditions. Finally, participants were
asked to rate their overall health on a 4-point
scale, from “poor for your age” to “excellent
for your age.” Participants were also asked
whether a doctor or other medical practi-
tioner had ever told them that they had a
specific health or medical condition (Table 1).
Unknown or missing values were coded as a
negative response (i.e., as not having had the
condition of interest).

Statistical Analysis

We generated frequency distributions of
the characteristics for Whites, all Asians, and
each Asian subgroup. The distributions for
Asians were adjusted to the gender and
10-year age distribution of Whites with the
direct method of standardization.*” Uncondi-

tional logistic regression was used to com-
pute odds ratios (ORs) and 95% confidence
intervals (CIs) for the associations between
sociodemographic, immigration, and accul-
turation factors and lifestyle and constitu-
tional characteristics adjusted for age, gen-
der, mode of interview (phone vs in-person),
Kaiser race/ethnicity (to adjust for sampling),
and case—control status. All analyses were
conducted with SAS version 6.12.*®

RESULTS

Demographic Characteristics

Overall, approximately three quarters of
the study population was female; the distribu-
tions of gender and age among the partici-
pants reflect the characteristics of persons
who incurred fractures at the sites of interest
(Table 2). Although case participants were
slightly more likely than control participants
to be female, all of the other characteristics
were similar between case and control partici-
pants within each racial/ethnic group (data
not shown).

Fewer Asians (combined group) than
Whites had more than a college education.
However, educational attainment varied
across Asian subgroups, with Japanese having
the highest levels and Filipinos having the
lowest. With the exception of multiple-race
Asians, more Asians were married and fewer
were widowed, divorced, or separated com-
pared with Whites. Proportionally more Japa-
nese and multiple-race Asians were living
alone compared with other Asian subgroups.

Immigrant status varied widely across sub-
groups; more Chinese, Filipinos, and other
Asians had recently immigrated, whereas
more Japanese were born in the United
States. Language preference was consistent
with immigrant status across subgroups, with
the exception of Filipinos, among whom, de-
spite the high proportion of foreign-born resi-
dents, a fairly high proportion of participants
preferred to speak English.

Anthropometry

Asians tended to be substantially lighter
and shorter than Whites (Table 1), although
the proportion of participants in the highest
category of weight (>70 kg) varied (from 8%
among Japanese to 48% among multiple-race
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TABLE 1—Gender- and Age-Adjusted® Distribution (%) of Health and Health-Related Risk

Factors, by Race/Ethnicity

All Asians Other  Multiple-Race
White  Combined Chinese Japanese Filipino  Asians’ Asians
Factor (n=3164) (n=801) (n=263) (n=99) (n=268) (n=92) (n=79)
Weight (kg)°®
<60 24.3 51.9 54.7 57.5 53.7 394 338
61-70 25.8 26.7 28.4 343 21.8 337 18.6
>70 49.9 214 16.8 8.3 245 26.9 47.6
Height, m
<1.60 20.8 54.0 48.3 62.1 58.7 58.6 47.2
1.61-1.70 43.0 336 385 28.1 33.0 27.9 29.5
>1.70 36.2 124 132 9.8 83 135 233
Body mass index, kg/m”
<25 49.6 67.0 76.8 75.2 62.3 533 46.3
26-30 33.0 25.8 18.4 19.3 29.2 37.6 39.8
>30 175 7.1 4.7 5.5 8.6 9.1 139
Tofu or soy milk consumption in past year
None 66.3 16.9 45 32 28.6 18.0 30.2
<0Once per week 231 27.0 20.0 20.8 311 314 43.0
>0nce per week 10.7 56.0 75.5 76.0 40.3 50.7 26.8
Alcohol use: ever drank any alcoholic 735 45.3 36.2 61.6 48.0 54.5 49.5
beverage’ in past year
Smoking
Ever smoker 51.7 22.8 14.6 35.6 235 18.7 317
Current smoker 135 6.1 34 31 75 48 132
Started smoking at 18 years or 60.6 35.2 14.8 9.5 57.0 325 439
younger, of ever smokers
Physical activity
Adulthood (at least 4 times per
month in past year)
Household® 61.5 54.6 45.0 59.0 62.6 54.8 63.8
Low-impact or stretching’ 35.9 31.3 341 30.2 28.0 30.8 36.0
Recreational® 64.6 61.2 63.4 65.1 60.7 61.0 62.4
Childhood (at least 4 times per
month at 16 years)
Daily living" 92.9 91.1 91.3 92.9 915 94.9 86.3
Household' 48.9 47.0 36.0 50.2 61.2 41.8 393
Recreational! 93.2 83.3 81.3 87.9 789 88.7 89.3
Health status: fair-poor health 12.2 15.0 13.1 15.6 16.3 12.6 19.6
Disease conditions
Diabetes 8.1 12.9 6.4 5.5 21.2 7.8 19.9
Angina, heart attack, heart failure 10.8 6.6 3.8 5.0 6.5 7.4 16.0
Stroke or blood clot in brain 5.6 3.6 35 29 2.6 9.6 5.6
Epilepsy, seizures, convulsions, fits 2.4 0.5 0.3 0.9 0.3 0.6 0.7
Kidney disease 2.6 2.1 2.0 2.1 1.0 23 1.4
Cataracts 21.6 20.0 20.5 18.6 19.9 14.8 18.6
Glaucoma 5.9 6.1 5.3 7.4 5.0 7.0 72
Parkinson’s disease 0.8 0.4 0.3 0.9 0 1.7 0
Continued
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Asians). Chinese and Japanese had lower
BMIs than the other Asian groups.

Foreign-born patients were less likely than
US-born patients to have BMIs of less than
25 m/kg’ (Table 3). Filipino women were
considerably less likely than their male com-
patriots to have high BMIs, although an asso-
ciation with gender was not seen for any
other subgroup. Among all subgroups, there
was a nonsignificant trend toward lower BMIs
at older ages. An inverse association between
BMI and education was seen among multiple-
race Asians. In multivariate models, the mag-
nitudes and confidence intervals for each of
these factors did not change appreciably (data
not shown).

Soy Consumption

The percentage of Asians consuming tofu
or soy milk was considerably higher than that
of Whites, but among the subgroups, more
Chinese and Japanese than other Asian sub-
groups consumed soy products (Table 1). In a
multivariate regression model, soy consump-
tion was associated with recent immigration
(OR=3.1 [95% CI=1.6, 6.1] and OR=2.4
[95% CI=1.3, 4.6], respectively, among for-
eign-born Asians who had been in the United
States 50% or less and 50% to 75% of their
lives, compared with US-born Asians of sec-
ond generation or later).

Alcohol Consumption

Asians were less likely than Whites to re-
port alcohol consumption during the past
year, although prevalence varied from 36%
among Chinese to 62% among Japanese
(Table 1). In a regression model, women were
less likely than men to report ever having
consumed alcohol (OR=0.4 [95% CI=0.3,
0.6]), and Asians who were never married
were more likely than those who were ever
married to report ever having consumed alco-
hol (OR=5.1 [95% CI=2.0, 12.8]). Other
characteristics associated with a lower odds of
drinking among Asians were older than 70
years (OR=0.5 [95% CI=0.3, 0.9], com-
pared with Asians 60 years or younger) and
preferring a foreign language in all contexts
(OR=0.3 [95% CI=0.2, 0.6], compared with
preferring English in all contexts). Having a
college education was associated with a
higher odds of drinking (OR=1.3 [95% CI=
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Arthritis 38.3 3
Depression 17.6
Cancer 16.1
Breast cancer 48
Underactive thyroid 12.4
Overactive thyroid 2.7
2 or more of the above conditions 345 2

1.2
6.1
8.3
3.6
5.8
3.2
7.3

322 311 317 20.7 331
55 45 6.6 5.8 8.0
.7 10.7 5.1 43 10.8
3.6 35 27 13 6.2
1.2 3.6 4.1 6.5 3.7
21 5.3 2.7 6.2 2.6

26.7 259 24.0 18.6 36.4

9 others.

respectively).
%Includes beer, wine, and mixed drinks.
®Includes gardening or yard work, and heavy housework.

dancing, running or jogging, golf, and bowling.
_"Includes walking to bus, school, or errands.
'Includes working on a farm, and heavy housework.

gym class.

0.9, 1.9], compared with having less than a
college education).

Smoking

Overall, proportionally fewer Asians than
Whites had ever smoked or were current
smokers (Table 1). Japanese and multiple-race
Asians showed the highest proportion of ever
smokers (36% and 38%, respectively), and
Chinese the lowest proportion (15%). Fil-
ipinos and multiple-race Asians showed the
highest proportion of current smokers and
also were more likely than those in the other
Asian subgroups to have started smoking at
18 years or younger.

Table 4 shows that, with the exception of
multiple-race Asians, women were consider-
ably less likely than men to have ever smoked.
Older age was associated with smoking among
Chinese. Foreign-born Asians were less likely
than their US-born counterparts to smoke, al-
though among Japanese, the opposite trend
was seen. Japanese, Filipinos, and multiple-race
Asians who preferred a foreign language were
less likely than their English-preferring coun-
terparts to smoke, although the confidence in-
tervals for these odds ratios included 1.

Physical Activity
For adulthood physical activity, Asians (com-
bined group) had a slightly lower prevalence of
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“Relative distributions were adjusted to the gender and 10-year age distributions of Whites.
®Other Asians consisted of 24 Indians/South Asians, 20 Pacific Islanders, 17 Koreans, 3 Thai, 19 Other Southeast Asians, and

“Excluded 1 White woman and 1 Chinese woman whose values for weight were determined to be outliers (269 and 26 kg,

fIncludes stretching exercises or yoga, tai chi, and calisthenics or conditioning exercises.
EIncludes brisk walking or hiking, bicycling, taking an exercise class, swimming or water exercises, playing tennis, social

IIncludes calisthenics or general exercise, swimming, playing team or racquet sports, social dancing, ice or roller skating, and

engaging in household and low-impact and
stretching physical activities than did Whites,
although there were slight variations across
subgroups (Table 1). The percentage who en-
gaged in low-impact and stretching exercises
ranged from 28% among Filipinos to 36%
among multiple-race Asians. For retrospective
reports of physical activity at 16 years of age,
proportionally fewer multiple-race Asians com-
pared with other subgroups engaged in daily
living activities (e.g., walking to bus, school, or
errands), and more Filipinos reported partici-
pating in household physical activities.

In regression models with recreational
physical activities as the outcome, Japanese
women were less likely than Japanese men to
report participating in recreational physical
activity (OR=0.2 [95% CI=0.0, 0.8]),
whereas among multiple-race Asians, women
were 4 times more likely than men to partici-
pate in physical activity (OR=3.9 [95%
CI=1.2, 13.0]). Among Japanese, Filipinos,
and other Asians, having more than a high
school education was associated with more
physical activity (OR=2.5 [95% CI=0.9,
7.0], OR=2.4 [95% CI=1.4, 4.2], and OR=
2.8 [95% CI=1.0, 8.4], respectively). Living
with someone was associated with less physi-
cal activity among Japanese and Filipinos
(OR=0.2 [95% CI=0.1, 0.7] and OR=0.3
[95% CI=0.1, 1.2], respectively).

General Self-Reported Health and
Selected Diseases and Health
Conditions

A slightly higher percentage of Asians
(combined group) than of Whites reported
being in fair or poor health, from 13% among
Chinese and other Asians to 20% among mul-
tiple-race Asians (Table 1). A higher percent-
age of Filipinos and multiple-race Asians than
of Whites or of any other Asian subgroups re-
ported having diabetes. Other notable findings
regarding disease frequency were the higher
prevalences of angina, heart attacks, and heart
failure among multiple-race Asians and the
higher prevalence of stroke or blood clots and
the lower percentage of arthritis among other
Asians. All of the subgroups reported lower
prevalences of epilepsy, seizures, convulsions
or fits, depression, cancer, and underactive
thyroid compared with Whites. Among Fil-
ipinos, only older age was associated with hav-
ing diabetes (data not shown).

DISCUSSION

Because previous health research has typi-
cally considered US Asians as a single group,
little is known about how health and health-re-
lated risk factors vary among specific Asian
subgroups.>® Our data show substantial varia-
tion across subgroups in constitutional and life-
style characteristics that were not detectable in
the combined-group data. For example, we
found that Japanese and multiple-race Asians
were more likely than other subgroups to have
ever smoked and that Filipinos were more
likely to have started smoking at an early age.
Chinese and Japanese consumed soy products
more frequently than did other Asians, a find-
ing consistent with results from a case—control
study of breast cancer.*® We also found varia-
tions in the prevalence of certain health condi-
tions—most notably a high prevalence of
diabetes among Filipinos, which, to our knowl-
edge, has not been previously reported.

The fact that the comparability of our results
with those reported in the sparse published lit-
erature on health characteristics among Asians
mostly depends on where and when studies
were conducted indicates that geographical and
temporal heterogeneity in health may exist
among Asians. For example, we found that
Chinese and Japanese had lower BMIs com-
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TABLE 2—Percentage Distributions of Demographic, Immigration, and Language
Characteristics, by Race/Ethnicity

All Asians Other  Multiple-race
White  combined Chinese Japanese  Filipino  Asians’ Asians

Characteristic (n=3164) (n=801) (n=263) (n=99) (n=268) (n=92) (n=79)
Gender
Male 243 233 285 16.2 17.5 337 22.8
Female 75.17 76.7 715 83.8 82.5 66.3 772
Age,y
45-50 14.3 185 15.6 71 17.9 315 29.1
51-60 25.8 31.0 293 15.2 336 38.0 39.2
61-70 225 29.5 293 30.3 325 23.9 25.3
>70 374 211 25.9 475 16.0 6.5 6.3
Education completed (mutually exclusive
categories)”
High school or less 332 36.5 39.3 20.8 40.9 40.8 43.1
College or less 42.7 41.7 44.0 522 50.5 39.1 37.6
Some graduate 241 15.8 16.7 271.0 8.6 20.1 19.4
Marital status”
Married 53.5 69.1 76.2 63.3 65.2 78.1 4717
Widowed,/ divorced/separated 382 26.7 18.9 21.6 31.8 20.5 50.6
Never married 8.4 4.2 49 9.1 3.0 1.4 1.9
Living arrangement
Alone 321 15.3 15.5 29.2 7.2 9.8 38.6
Not alone 67.9 84.1 84.5 70.8 92.8 90.2 61.4
Immigrant status”
US-born
> First generation 75.9 11.8 13.2 338 24 4.7 422
First generation® 11.5 14.9 13.4 37.6 39 8.4 7.2
Foreign-born, % of life lived in US
>75 33 46 74 6.1 25 2.6 2.8
50-75 6.7 253 30.0 111 25.6 29.6 23.8
<50 26 43.4 36.1 11.3 65.6 54.7 24.0
Language,b no. of non-English contexts
endorsed’
0 96.3 45.9 39.5 81.2 32.6 47.3 729
1 1.4 11.8 9.1 4.4 19.3 83 10.0
2 1.1 9.1 43 2.8 12.5 14.4 5.7
3 0.8 15.0 9.2 9.3 25.7 14.2 10.9
4 0.4 18.3 38.0 24 10.0 15.8 0.5

*Other Asians consisted of 24 Asian Indians/South Asians, 20 Pacific Islanders, 17 Koreans, 3 Thai, 19 other Southeast
Asians, and 9 others.

®Relative distributions were adjusted to the gender and 10-year age distributions of Whites.

“Both parents are foreign born.

%Based on the following questions: “In general, in what language do you read and speak?”, “In what language do you usually
think?”, “In what language do you usually speak with your friends?”, and “What are the languages of the radio and TV
programs you prefer?”

the Nation.”® However, our data differ slightly
from the findings of Klatsky and Armstrong®,
which showed that among Kaiser enrollees,

pared with other Asians, a result consistent
with national data from the 1992-1994 Na-
tional Health Interview Survey (NHIS)® and the
1995-1997 Study of Women’s Health Across
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Chinese had lower BMIs than did Japanese and

Filipinos.” In the Klatsky study, the odds of hav-
ing a BMI equal to or greater than 24.4 kg/m?
were 1.6 to 3.0 times higher for Asian men
born in the United States than for those born in
Asia, although this association was not seen for
women.” We found higher BMIs among US-
born compared with foreign-born residents
within all subgroups, but we did not detect ef-
fect modification by gender. The discrepancies
in the BMI results among studies may reflect
temporal differences in these populations, par-
ticularly given the rapidly changing immigra-
tion patterns.

Our results also showed associations of se-
lected health characteristics with immigrant
status and, to some extent, acculturation. An
analysis of NHIS data on self-reported health
status and other indicators of health showed
better health among recent immigrants com-
pared with their US-born counterparts.” The
authors proposed 2 hypotheses for these ob-
served patterns: (1) persons who immigrate
tend to be healthier and more robust than
those who do not (i.e., the “healthy migrant”
effect), and (2) other cultures tend to sub-
scribe to and practice healthier lifestyles than
those of the mainstream American culture.
Asian immigrants may also be less likely than
US-born Asians to report poor health or to
seek professional treatment because of other
cultural, economic, or political reasons,’® in-
cluding lack of financial means to pay for
medical care or fear of deportation (if they
are undocumented aliens). We found that
foreign-born Asians were generally healthier
than US-born Asians in the characteristics we
examined. However, this pattern was not seen
in all subgroups; for example, foreign-born
Japanese were twice as likely to smoke com-
pared with their US-born counterparts.

In our study population, immigration status
appeared to be more strongly associated with
constitutional and lifestyle characteristics than
did language. English proficiency is often used
as a marker of acculturation in studies of
Hispanics/Latinos and some Asian racial/
ethnic groups.**#*>2%3925! Tn our population,
however, either acculturation was not strongly
associated with the characteristics we examined
or else language may not have been a sensitive
measure of acculturation. In the San Francisco
Bay area, Asian languages have become in-
creasingly prevalent in the media and in stores
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TABLE 3—Associations Between Sociodemographic, Immigration, and Acculturation Characteristics
and Having a BMI Greater Than 25 kg/m?, by Asian Subgroup

0Odds Ratio (95% Confidence Interval)®
Characteristic Chinese (n=260) Japanese (n=99) Filipino (n=265) Other Asians (n=91) Multiple-race Asians (n=77)

Gender (reference: male)

Female 0.8(0.4,1.4) 2.6(0.5,12.4) 0.3(0.2,0.6) 0.8(0.3,1.8) 1.7(0.5,5.7)
Age, y (reference: <60)

61-70 1.2(0.6,2.2) 0.3(0.1,1.1) 0.7 (0.4,1.3) 0.6(0.2,1.7) 1.2(0.4,3.7)

>70 0.5(0.2,1.1) 0.6 (0.2,1.8) 0.6(0.3,1.3) 0.4(0.1,2.6) 0.8(0.1,5.2)
Education completed (reference: high school or less)

College or less 0.7 (0.4,1.3) 0.6 (0.2,1.8) 0.8 (0.5,1.5) 0.7(0.3,1.9) 0.3(0.1,0.9)
Marital status (reference: married)

Widowed/ divorced/separated 24(1.1,5.2) 1.2(0.4,3.2) 0.8 (0.4,1.5) 1.0(0.3,3.2) 2.3(0.8,6.3)

Never married 1.1(0.3,4.5) 0.4 (0.0,4.0) 1.2(0.3,4.8) 1.8(0.2,21.7) 0.6 (0.0,8.0)
Living arrangement (reference: live alone)

Live with someone 0.5(0.2,1.1) 23(0.7,7.1) 2.7(0.8,9.1) 0.2(0.0,1.6) 0.5(0.1,1.6)
Birthplace (reference: US-born)

Foreign-born 0.3(0.2,0.6) 0.4(0.1,1.4) 0.5(0.2,1.3) 0.3(0.1,1.1) 0.2(0.1,0.5)
Language preference (reference: mostly English®)

Mostly foreign language 0.8 (0.5,1.5) 1.1(0.2,5.3) 1.0(0.6,1.8) 0.5(0.2,1.2) 0.7(0.2,2.7)

*Adjusted for race/ethnicity recorded in the Kaiser admissions database, mode of interview (in-person vs phone), gender, and age, except for the characteristics gender and age, which were
adjusted only for Kaiser race/ethnicity and mode of interview.
®Language index=0, 1, 2.

TABLE 4—Associations Between Sociodemographic, Immigration, and Acculturation Characteristics
and Ever Having Smoked, by Asian Subgroup

0dds Ratios (95% Confidence Intervals)®
Characteristic Chinese (n=222) Japanese (n=94) Filipino (n=238) Other Asians (n=76) Multiple-race Asians (n=69)

Gender (reference: male)

Female 0.2(0.1,0.4) 0.3(0.1,0.9) 0.1(0.0,0.1) 0.1(0.0,0.3) 0.5(0.2,1.8)
Age, y (reference: <60)

61-70 1.2(0.5,3.1) 0.6 (0.2,1.9) 0.6(0.3,1.3) 1.0(0.3,3.7) 4.0(1.2,13.6)

>70 25(1.1,5.7) 0.5(0.2, 1.6) 0.6 (0.2, 1.5) 3.9(0.5,30.9) 0.8(0.1,8.7)
Education completed (reference: high school or less)

College or less 0.9(0.4,2.1) 0.9(0.3,2.7) 0.7 (0.3,1.5) 1.0(0.2,4.5) 0.5(0.2,1.7)
Marital status(reference: married)

Widowed,/ divorced/separated 1.0(0.4,2.4) 2.0(0.7,5.3) 3.0(1.2,7.3) 5.7 (0.9, 35.0) 3.0(0.9,10.2)

Never married 1.3(0.2,6.9) 1.9(0.4,10.0) 3.9(0.7,22.7) 3.1(0.1,79.8) 10.8 (0.7, 156.4)
Living arrangement (reference: live alone)

Live with someone 2.6(0.7,9.6) 0.4(0.1,1.0) 0.6 (0.1,2.6) 0.5(0.1,4.6) 0.4(0.1,1.6)
Birthplace (reference: US-born)

Foreign-born 0.5(0.2,1.1) 2.8(0.9,8.3) 0.1(0.0,0.2) 0.1(0.0,1.0) 0.2(0.1,0.7)
Language preference (reference: mostly Englishb)

Mostly foreign language 0.9 (0.4,2.0) 0.1(0.0,1.4) 0.5(0.2,1.2) 1.0(0.2,4.2) 0.4 (0.0, 3.8)

*Adjusted for race/ethnicity recorded in the Kaiser admissions database, mode of interview (in-person vs phone), gender, and age, except for the characteristics gender and age, which were
adjusted only for Kaiser race/ethnicity and mode of interview.
®Language index=0, 1, 2.
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catering specifically to Asians. Also, limited
English proficiency may not be as much of a
barrier to immigrants navigating daily life in
the United States as it may be in other parts of
the country or may have been in the past; thus,
English proficiency may not be reflective of the
degree of acculturation among Asians in this
area. English is used throughout Asia, and as a
result, recent immigrants may already have
some degree of English knowledge. Additional
research is needed to validate appropriate mea-
sures of acculturation for specific Asian sub-
groups, as has been done for Hispanics.>**

Although the proportion of persons of multi-
ple race is currently small (4% in California
overall), the proportion among those younger
than 18 years is as high as 10% in some re-
gions of California, such the San Francisco Bay
area.”” For most of the characteristics we ex-
amined, the prevalence among multiple-race
Asians fell between those among Whites and
among all Asian groups combined. Unfortu-
nately, small numbers of participants limited
our ability to examine patterns for more spe-
cific multiple-race groups. The assessment of
multiple race/ethnicity in studies presents ana-
lytic challenges such as small numbers and col-
lapsibility of groups.”>® However, the increasing
numbers of people who identify with multiple
races and the potential utility of research of
these populations in understanding disease eti-
ology warrant the continued collection of mul-
tiple race/ethnicity information.?>>*

Risk factor prevalence estimates reported
in this study are not representative of those in
the general population, because they are
based on fracture patients and persons with-
out previous history of fracture from an
HMO. The generalizability of our results is
further limited by the underrepresentation
among the Kaiser membership of the very
lowest and highest socioeconomic strata of
the general population.’>*® Our intent was to
compare health and related risk factors across
the Asian subgroups within the study sample;
thus, our reported prevalences should not be
compared with other reports of prevalence.
Because the participant interviews were con-
ducted primarily in English, our sample may
underrepresent non—English speakers. How-
ever, our data show heterogeneity in lan-
guage preference: 18% of Asians preferred a
foreign (non-English) language in all contexts.
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All of our data are based on self-report
and thus may be subject to misclassification.
For example, previous studies have shown
that the validity of self-reported anthropomet-
ric measures varies according to demographic
factors such as age, gender, race/ethnicity, in-
come, and education and on behavioral char-
acteristics such as smoking and physical ac-
tivity, as well as on BMI itself.>”*® Despite
the large overall number of Asians in this
study, another limitation is the small num-
bers of participants from certain Asian sub-
groups, so that analyses beyond Chinese,
Japanese, and Filipino were not possible. Sim-
ilar analyses in larger, more representative
databases—including the NHIS,*® the Na-
tional Health and Nutrition Examination Sur-
vey,*® and the California Health Interview
Study® —not only would provide a better un-
derstanding of health patterns in these 3
large Asian subgroups but also would yield
needed information for the smaller Asian
subgroups. These large databases would also
allow an examination of the independent and
joint effects of sociodemographic, economic,
and immigration factors on health behaviors
and outcomes. Our study, based on a second-
ary analysis of data from a case—control
study of fractures, lacked potentially impor-
tant information regarding sociocultural fac-
tors that may be relevant to influencing
health behaviors among Asians. Despite the
limitations of this study, there were several
noteworthy strengths, including relatively
large numbers of Chinese, Japanese, and Fil-
ipino participants; identification and inclusion
of multiple-race Asians; and a detailed analy-
sis of characteristics that have seldom been
examined for specific Asian subgroups.

The heterogeneity in health and in sociode-
mographic, immigration, and acculturation
factors among Asian subgroups reinforces the
notion that epidemiological studies should, to
the extent possible, collect detailed informa-
tion on specific race/ethnicity and should
conduct analyses to examine variations in risk
factors and disease without relying on broad
racial/ethnic labels. Such research would pro-
vide a basis for the development of effective
public health interventions by identifying spe-
cific subpopulations that experience health
disparities compared with the general popula-
tion or that are at high risk of disease. W

About the Authors
Scarlett Lin Gomez is with the Department of Health Re-
search and Policy, Stanford University School of Medicine,
Stanford, Calif, and the Northern California Cancer Center,
Union City, Calif’ Jennifer L. Kelsey was with the Department
of Health Research and Policy, Stanford University School of
Medicine, Stanford, Calif: Sally L. Glaser is with Northern
California Cancer Center, Union City, Calif Marion M. Lee
is with the Department of Epidemiology and Biostatistics,
University of California at San Francisco, San Francisco,
Calif: Stephen Sidney is with the Division of Research, Kaiser
Permanente, Northern California, Oakland, Calif

Requests for reprints should be sent to Scarlett Lin
Gomez, PhD, 32960 Alvarado-Niles Rd, Suite 600,
Union City, CA 94587 (e-mail: scarlett@nccc.org).

This article was accepted February 6, 2004.

Contributors

S.L. Gomez conceptualized the hypothesis, conducted
the data analysis, and wrote the article. J.L. Kelsey con-
tributed to the design of the study and the collection of
the data and provided overall advice on the article. S.L.
Glaser and M.M. Lee contributed to the writing of the
article. S. Sidney contributed to the design of the study,
the collection of the data, and the writing of the article.

Acknowledgments

This research was supported by a training grant in can-
cer epidemiology from the National Institutes of Health
(grant 1T32CA66521) and by a research grant from
the National Institute of Arthritis and Musculoskeletal
and Skin Diseases (grant RO1 AR42421).

We thank Beverly Peters and Luisa Hamilton for
project management, Michael Sorel for computing and
database management, and Carolyn Salazar for medical
record abstraction, as well as Drs Alice Whittemore,
Daniel Bloch, Kate Bundorf, and Theresa M. Keegan for
their contributions.

Human Participant Protection

Informed consent procedures were approved by the
Kaiser Permanente and Stanford University institutional
review boards.

References

1. US Department of Commerce. Federal Statistical
Policy Directive No. 15—Race and ethnic standards for
federal statistics and administrative reporting. Washing-
ton, DC: US Government Printing Office; 1978.

2. Day ]JC. Population projections of the United
States by age, sex, race, and Hispanic origin: 1995 to
2050. Bureau of the Census, Current Population Re-
ports, P25-1130. Washington, DC: US Government
Printing Office; 1996.

3. Kuo J. Health status of Asian Americans: United
States, 1992—1994. Advance data from vital and
health statistics; no. 298. Hyattsville, Md: National
Center for Health Statistics; 1997.

4. US Bureau of the Census web site. Available at:
http://www.census.gov. Accessed November 1, 2003.
5. US Census Bureau. Census 2000 Redistricting
Data. Available at: http://www.census.gov/clo/www/
redistricting html. Accessed April 1, 2001.

6. Lin SS, Clarke CA, Prehn AW, Glaser SL, West
DW, O’'Malley CD. Survival differences among Asian
subpopulations in the United States after prostate, colo-

Gomez et al. | Peer Reviewed | Research and Practice | 1983



rectal, breast, and cervical carcinomas. Cancer. 2002;
94:1175-1182.

7. Frisbie WP, Cho Y, Hummer RA. Immigration and
the health of Asian and Pacific Islander adults in the
United States. Am ] Epidemiol. 2001;153:372-380.

8. HsuJL, Glaser SL, West DW. Racial/ethnic differ-
ences in breast cancer survival among San Francisco Bay
Area women. ] Natl Cancer Inst. 1997;89:1311-1312.

9. Klatsky AL, Armstrong MA. Cardiovascular risk
factors among Asian Americans living in northern Cali-
fornia. Am J Public Health. 1991;81:1423—-1428.

10. Klatsky AL, Tekewa I, Armstrong MA, Sidney S.
The risk of hospitalization for ischemic heart disease
among Asian Americans in Northern California. Am J
Public Health. 1994;84:1672—-1675.

11. Glaser SL, Satariano ER, Leung RW, Prehn AW,
Cady CM, West DW. Cancer Incidence by Race/Ethnicity
in the San Francisco Bay Area. Twenty Years of Cancer
Reporting, 1973—-1992. Union City, Calif: Northern
California Cancer Center; 1996.

12. Miller BA, Kolonel LN, Bernstein L, et al. Racial/
Ethnic Patterns of Cancer in the United States, 1988-1992.
Bethesda, Md: National Cancer Institute; 1996.

13. Lauderdale DS, Jacobsen S], Furner SE, Levy PS,
Brody JA, Goldberg ]. Hip fracture incidence among el-
derly Asian-American populations. Am ] Epidemiol.
1997;146:502-509.

14. Jenkins CNH, McPhee SJ, Fordham DC, et al. Cig-
arette smoking among Chinese, Vietnamese, and His-
panics—California, 1989-1991. MMWR Morb Mortal
Wkly Rep. 1992;41:362-367.

15. Gold EB, Sternfeld B, Kelsey JL, et al. Relation of
demographic and lifestyle factors to symptoms in a
multi-racial/ethnic population of women 40-55 years
of age. Am J Epidemiol. 2000;152:463-473.

16. Glaser SL, Hsu JL. Hodgkin’s disease in Asians:
incidence patterns and risk factors in population-based
data. Leuk Res. 2002;26:261-269.

17.  Singh GK, Siahpush M. All-cause and cause-specific
mortality of immigrants and native born in the United
States. Am J Public Health. 2001;91:392-399.

18.  Cairney ], Ostbye T. Time since immigration and ex-
cess body weight. Can J Public Health. 1999;90:120-124.
19. Fuentes-Afflick E, Hessol NA, Perez-Stable EJ. Ma-
ternal birthplace, ethnicity, and low birth weight in Cali-
fornia. Arch Pediatr Adolesc Med. 1998;152:1105—-1112.
20. Lee M. Breast and cervical cancer early detection
in Chinese American women. Proceedings to Cancer
Concerns for Asian Americans and Pacific Islanders
(June 27-29, 1998, San Francisco, Calif). Asian Am
Pacific Islander | Health. 1998;6:351-357.

21. Lee S, Sobal ], Frongillo EA. Acculturation and di-
etary practices among Korean Americans. | Am Diet
Assoc. 1999;99:1084-1089.

22. Lee S, Sobal ], Frongillo EA. Acculturation and
health in Korean Americans. Soc Sci Med. 2000;51:
159-173.

23. McBride MR, Pasick R], Stewart S, Tuason N,
Sabogal F, Duenas G. Factors associated with cervical
cancer screening among Filipino women in California.
Proceedings to Cancer Concerns for Asian Americans
and Pacific Islanders (June 27-29, 1998, San Fran-
cisco, Calif). Asian Am Pacific Islander | Health. 1998;6:
358-367.

24. Petrakis NL, King EB, Lee M, Miike R. Cerumen
phenotype and proliferative epithelium in breast fluids

1984 | Research and Practice | Peer Reviewed | Gomez et al.

| RESEARCH AND PRACTICE |

of US-born vs. immigrant Asian women: a possible ge-
netic-environmental interaction. Breast Cancer Res
Treat. 1990;16:279-285.

25. Petrakis NL, Lee MM, Wrensch MR, et al. Birthplace
and yield of nipple aspirate fluid in Chinese women. Can-
cer Epidemiol Biomarkers Prev. 1998;7:835-839.

26. Reed D, McGee D, Cohen ], Yano K, Syme SL,
Feinleib M. Acculturation and coronary heart disease
among Japanese men in Hawaii. Am J Epidemiol. 1982;
115:894-905.

27. Trichopoulos D, Yen S, Brown ], Cole P, MacMahon
B. The effect of westernization on urine estrogens, fre-
quency of ovulation, and breast cancer risk. A study of
ethnic Chinese women in the Orient and the USA. Can-
cer. 1984;53:187—-192.

28. Ursin G, Wu AH, Hoover RN, West DW, Nomura
AM, Kolonel LN, et al. Breast cancer and oral contra-
ceptive use in Asian-American women. Am J Epidemiol.
1999;150:561-567.

29. Whittemore AS, Wu-Williams AH, Lee M, et al.
Diet, physical activity, and colorectal cancer among
Chinese in North America and China. / Natl Cancer
Inst. 1990;82:915-926.

30. Wu AH, Ziegler RG, Horn-Ross PL, et al. Tofu
and risk of breast cancer in Asian-Americans. Cancer
Epidemiol Biomarkers Prev. 1996;5:901-906.

31. Wu AH, Ziegler RG, Nomura AM, et al. Soy intake
and risk of breast cancer in Asians and Asian Ameri-
cans. Am J Clin Nutr. 1998;68(6 suppl):1437S—1443S.

32. Ziegler RG, Hoover RN, Pike MC, et al. Migration
patterns and breast cancer risk in Asian-American
women. J Natl Cancer Inst. 1993;85:1819—-1827.

33. Marmot MG, Syme SL. Acculturation and coro-
nary heart disease in Japanese-Americans. Am J Epi-
demiol. 1976;104:225-247.

34. Palinkas LA, Pickwell SM. Acculturation as a risk
factor for chronic disease among Cambodian refugees in
the United States. Soc Sci Med. 1995;40:1643—1653.

35. Yu ES. The health risks of Asian Americans. Am J
Public Health. 1991;81:1391-1393.

36. Yu ESH, Liu WT. US national health data on Asian
Americans and Pacific Islanders: a research agenda for
the 1990s. Am J Public Health. 1992:82:1645-1652.
37. Keegan TH, Gopalakrishnan G, Sidney S, Quesen-
berry CP, Kelsey JL. Hormone replacement therapy and
risk for foot, distal forearm, proximal humerus, and
pelvis fractures. Osteoporos Int. 2003;14:469-475.

38. Keegan TH, Kelsey JL, Sidney S, Quesenberry Jr
CP. Foot problems as risk factors of fractures. Am J Epi-
demiol. 2002;155:926-931.

39. Deyo RA, Diehl AK, Hazuda H, Stern MP. A sim-
ple language-based acculturation scale for Mexican
Americans: validation and application to health care re-
search. Am J Public Health. 1985;75:51-55.

40. Marin G, Sabogal F. Development of a short ac-
culturation scale for Hispanics. Hispanic | Behav Sci.
1987;9:183-205.

41. Ruiz MS, Marks G, Richardson JL. Language accul-
turation and screening practices of elderly Hispanic
women. The role of exposure to health-related informa-
tion from the media. / Aging Health. 1992;4:268-281.
42. Suarez L, Pulley L. Comparing acculturation
scales and their relationship to cancer screening among
older Mexican-American women. / Natl Cancer Inst
Monogr. 1995;18:41—-47.

43. Kuczmarski R], Carroll MD, Flegal KM, Troiano

RP. Varying body mass index cutoff points to describe
overweight prevalence among US adults: NHANES IIT
(1988 to 1994). Obes Res. 1997;5:542-548.

44. National Heart, Lung, and Blood Institute. Calculate
your body mass index. National Heart, Lung, and Blood
Institute Web site. Available at: http://nhlbisupport.com/
bmi/. Accessed November 7, 2003.

45. Falkner KL, Trevisan M, McCann SE. Reliability of
recall of physical activity in the distant past. Am J Epi-
demiol. 1999;150:195-205.

46. Falkner KL, McCann SE, Trevisan M. Participant
characteristics and quality of recall of physical activity in
the distant past. Am J Epidemiol. 2001;154:865-872.
47. Breslow NE, Day NE. Statistical Methods in Cancer
Research. The Design and Analysis of Cohort Studies.
Lyon, France: International Agency for Research on
Cancer, World Health Organization; 1987.

48. SAS/STAT Users Guide, Version 6.12. Cary, NC:
SAS Institute Inc; 1996.

49. Thomas DB, Karagas MR. Migrant studies. In:
Schottenfeld D, Fraumeni JF, eds. Cancer Epidemiology
and Prevention. 2nd ed. Oxford, New York, NY: Oxford
University Press; 1996:236-254.

50. Kagawa-Singer M, Wellisch DK, Durvasula R. Impact
of breast cancer on Asian American and Anglo American
women. Cult Med Psychiatry. 1997;21:449—-480.

51. Chen X, Unger JB, Cruz TB, Johnson CA. Smoking
patterns of Asian-American youth in California and
their relationship with acculturation. J Adolesc Health.
1999;24:321-8.

52. Lopez A. The Population of Two or More Races in
California. Stanford, CA: Center for Comparative Stud-
ies in Race and Ethnicity, Stanford University; 2001.
53. Sondik EJ, Lucas JW, Madans JH, Smith SS. Race/
ethnicity and the 2000 census: implications for public
health. Am J Public Health. 2000;90:1709-1713.

54. Burchard EG, Ziv E, Coyle N, et al. The importance
of race and ethnic background in biomedical research and
clinical practice. N Engl ] Med. 2003;348:1170-1175.

55. Krieger N. Overcoming the absence of socioeco-
nomic data in medical records: validation and applica-
tion of a census-based methodology. Am J Public
Health. 1992;82:703-710.

56. Krieger N. Data Resources of the Kaiser Permanente
Medical Care Program in Northern California. Oakland,
Calif: Kaiser, Division of Research, Kaiser Foundation
Research Institute; 1990.

57. Kuczmarski MF, Kuczmarski R], Najjar M. Effects
of age on validity of self-reported height, weight, and
body mass index: findings from the Third National
Health and Nutrition Examination Survey,
1988-1994. J Am Diet Assoc. 2001;101:28-34.

58. Villanueva EV. The validity of self-reported weight
in US adults: a population based cross-sectional study.
BMC Publ Health. 2001;1(1):11.

59. National Center for Health Statistics. National
Health Interview Survey. Available at: http://www.cdc.
gov/nchs/nhishtm. Accessed August 1, 2002.

60. National Center for Health Statistics. National
Health and Nutrition Examination Survey. Available at:
http://www.cde.gov/nchs/about/major/nhanes/
datalink.htm. Accessed August 1, 2002.

61. UCLA Center for Health Policy Research. Califor-
nia Health Interview Survey. Available at: http://www.
healthpolicy.ucla.edu/chis/surveyhtml. Accessed Au-
gust 1, 2002.

American Journal of Public Health | November 2004, Vol 94, No. 11



