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Abstract Prior studies comparing US-born and foreign-

born Asian Americans have shown that birth in the US

conveys greater risk of obesity. Our study investigates

whether retention of Asian culture might be protective for

obesity despite acculturation to US lifestyle. We classified

self-identified Asian American respondents of the Cali-

fornia Health Interview Survey as traditional, bicultural,

and acculturated using nativity and language proficiency in

English and Asian language. We then examined the asso-

ciation of acculturation with overweight/obesity (BMI C

25 kg/m2) in a multivariate regression model. Acculturated

respondents had higher adjusted odds of being overweight/

obese than bicultural respondents (2.13 [1.40–3.23] for

men, 3.28 [2.14–5.04] for women), but bicultural respon-

dents had similar odds of being overweight/obese as tra-

ditional respondents (.98 [.69–1.41] for men, .72 [.50–1.05]

for women). Among the bicultural, second and first gen-

eration respondents were equally likely to be overweight/

obese. Biculturalism in Asian Americans as measured by

Asian language retention appears protective against obes-

ity. Further research is needed to understand the mecha-

nisms underlying this association.

Keywords Asian Americans � Obesity � Acculturation �
Epidemiology

Background and Conceptual Framework

Asian Americans are less obese than other major US ethnic

population groups [1], and lower rates of obesity have been

shown to be associated with more favorable health profiles

and longer life expectancy [2]. The lower rate of obesity

among Asian Americans may be related to the high pro-

portion of immigrants in the Asian American population;

studies on obesity in Asian Americans have found that

foreign-born Asian Americans are significantly less over-

weight and obese than US-born Asian Americans, though

among foreign-born Asian Americans, increased duration

of residence in the US is correlated with increased obesity

[3–6]. Studies of Asian Americans by immigrant genera-

tional status have observed a trend of increasing obesity

with later generations [1, 7]. Environmental characteristics

of the US on a societal level and maladaptive acculturation

to US norms of diet and exercise on an individual level are

often assumed to explain this phenomenon, but there are no

studies linking nativity with behavior change and sub-

sequent obesity in Asian American adults.

Most studies on acculturation and Asian American

obesity have relied on nativity, generational status, or

length of residence in the US as proxies for acculturation,

reflecting in part an underlying linear and progressive view

of acculturation, with immigrants’ assimilation into the
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White American host society as a final endpoint. Individ-

uals are seen as simultaneously relinquishing the values

and behaviors of their heritage culture while adopting the

values and behaviors of their host culture in a unidimen-

sional continuum of acculturation. Critics of the concept of

acculturation in the medical literature have pointed out that

acculturation is often a multidimensional, and nonlinear

process whereby individuals adopt new behaviors while

retaining other behaviors [8–10], often resulting in bicul-

tural outcomes. Berry’s model of acculturation offers up a

bidimensional alternative by considering an individual’s

adoption of host values and behaviors and orientation

towards heritage values and behaviors as relatively inde-

pendent [9, 10]. This more complex model of acculturation

allows individuals who incorporate aspects of multiple

cultures to be considered ‘‘bicultural,’’ and may be more

conceptually informative since it incorporates the effects of

gain, loss, and coexistence of heritage and host cultures on

health outcomes. Verifying more complex models of

acculturation in research examining the relationship

between acculturation and obesity in Asian Americans

would allow us to identify subpopulations at risk and focus

research and interventions on mechanisms of obesity more

accurately.

We used data from Asian American respondents from

two waves of the California Health Interview Survey

(CHIS) to examine the association between acculturation

and overweight/obesity (BMI C 25 kg/m2) and to deter-

mine if changes in diet and physical activity explain any

observed association. We constructed categories of accul-

turation that allowed for biculturalism by considering an

individual’s orientation towards US culture and heritage

culture relatively independently, as measured by the bidi-

mensional combination of nativity and language ability.

Language ability is recognized as a key component of and

prerequisite for acculturation and may reveal much about

differential processes of acculturation [11, 12]. Among the

foreign born, we used fluency in English to indicate the

adoption of host culture; among the US-born, we used

retention of Asian language ability to distinguish between

retention and loss of heritage culture. In addition, we also

repeated our analysis of overweight/obesity using the more

traditional unidimensional categories of generational sta-

tus, in order to compare results with our acculturation

categories.

Methods

Sample and Population

We used data from the 2005 and 2007 administrations

of the California Health Interview Survey (CHIS), a

cross-sectional random-dial telephone survey of the

non-institutionalized population of California [13, 14].

CHIS is conducted by the UCLA Center for Health Policy

Research, and in 2005, 2007 was administered in English,

Spanish, Mandarin, Cantonese, Vietnamese, and Korean.

The CHIS sample design was designed to capture infor-

mation from diverse, small populations and included

oversampling of Korean and Vietnamese populations.

Accordingly, CHIS used a complex weighting scheme to

allow accurate statewide population estimates. These

weighted data were used to calculate proportions and

throughout the analysis. CHIS includes items on sociode-

mographics, health status, utilization of health services and

health-related behaviors.

We restricted our analysis to adults aged 18 and older

who self-reported as Chinese, Vietnamese, Korean, or non-

Hispanic Whites. Other sizable Asian populations (such as

Japanese, Filipino, and South Asian) were excluded because

widespread use of English among those ethnic groups did

not allow us to use language as a measure of acculturation.

We included in our analysis respondents who self-reported

their ethnicity as multiple Asian ethnicities so long as one of

them was Chinese, Vietnamese, or Korean. Respondents

who self-reported as both Asian and non-Hispanic White

(Mixed Asian, N = 93) were included in our sample.

Acculturation Groups

We constructed three acculturation groups by combining

nativity and language proficiency in English and Asian

languages. (1) The traditional group included respondents

who were foreign-born and reported speaking English ‘‘not

well’’ or ‘‘not at all.’’ (2) The bicultural group included

foreign-born respondents who reported speaking English

‘‘well’’, ‘‘very well’’ or exclusively, and US-born respon-

dents who reported speaking an Asian language at home or

answered the CHIS interview in an Asian language. (3) The

acculturated group included US-born respondents who

spoke English ‘‘well’’, ‘‘very well’’ or exclusively, answered

the CHIS interview in English, and reported not speaking an

Asian language at home. In addition, we defined a fourth

group comprising US-born, self-reported non-Hispanic

Whites who reported speaking English ‘‘well,’’ ‘‘very well,’’

or exclusively, in order to anchor rates of overweight/obesity

in Asian Americans within the broader Californian

population.

Measures

All variables were based on respondents’ self-reports. We

used self-reported weight and height to calculate respon-

dents’ body mass index (BMI = weight [kg]/height [m]2)

and defined our main outcome of overweight/obesity as
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BMI C 25 kg/m2, which is considered overweight by the

WHO international standard [15] and obese for Asian

populations [16]. Possible confounding variables included

age; ethnicity (self-reported Chinese, Korean, Vietnamese,

and Mixed); the socioeconomic factors of educational

attainment and income (represented in multiples of 100%

federal poverty level, capped at 24 or 2,400% federal

poverty level); covariates of marital status and health care

use (defined as visiting a doctor in the past 12 months); and

finally, the individual risk behavior of tobacco use.

Diet and exercise behavior may mediate the relationship

between acculturation status and BMI. CHIS includes

questions on frequencies of fruit, vegetable, French fry, and

soda consumption based on 30-day recall, as well as fre-

quencies and duration of moderate and vigorous physical

activities based on 7-day recall. Consumption of fruits and

vegetables were added to form one mediator indicating

number of times fruits and vegetables were consumed per

week. Consumption of fries and soda were similarly added

to form another mediator indicating number of times fries

and soda were consumed per week. Physical activity vari-

ables included whether the respondent engaged in vigorous

leisure-time physical activity at least 3 days/week and

20 min/day, and whether the respondent had a sedentary

lifestyle (did not engage in vigorous leisure-time activity

3 days/week for at least 20 min/day or in moderate leisure-

time activity 5 day/week for at least 30 min/day) [17].

Data Analysis

As the relationship between acculturation and obesity has

been observed to vary by gender [18–21], and since test-

ing for interaction by gender in our sample was significant

(P = .0001), all analyses were stratified by gender. We

compared the distribution of possible confounding and

mediating variables between the acculturation categories

using a Pearson-type chi-square test for categorical vari-

ables and the Wald chi-square test for interval variables.

Age-adjusted percentages of overweight/obesity in each

acculturation category were calculated. Percentage over-

weight/obese of the non-Hispanic White group was also

calculated as a reference, age adjusting across all Asians

and non-Hispanic Whites. We used logistic regression

models to examine the independent association of accul-

turation category and overweight/obesity, using the Tra-

ditional category as a reference. Models were created by

sequentially adding confounders followed by mediators to

the model.

Because the sample was composed of several ethnic

subgroups (Chinese, Korean, Vietnamese, and Mixed) we

repeated our analysis stratified by ethnic subgroup. The

analysis was also repeated excluding respondents who

classified themselves as both Asian and White. Finally, to

compare our results with those of prior studies that use

generational status as a marker for acculturation, we also

regrouped our respondents by generational status and repe-

ated our logistic regression modeling. Respondents were

considered first generation if they reported being foreign-

born, second generation if at least one parent was foreign-

born, and third generation or higher if neither parent was

foreign-born.

All statistical analysis was performed using SUDAAN

10.0 to accommodate population weights.

The present study was approved by the UCSF Com-

mittee on Human Research.

Results

Population Characteristics and Behaviors

The combined 2005 and 2007 CHIS data yielded a total of

63,030 eligible respondents, representing approximately

27.3 million non-institutionalized Californian adults. Of

these, 5,074 were self-reported Chinese, Vietnamese, or

Koreans; the remaining were English-speaking US-born

non-Hispanic Whites. Distribution of ethnicities differed

among the three acculturation categories; the acculturated

group had a higher proportion of Chinese respondents

(Tables 1, 2).

Characteristics of the three Asian American accultura-

tion groups are presented for men in Table 1 and women in

Table 2. Differences in population characteristics between

acculturation categories were most striking in the SES

variables of education and income: bicultural and accul-

turated respondents had higher levels of education and

income compared to the traditional respondents. Differ-

ences between acculturation groups in the health behavior

of smoking were also striking. For women, the accultur-

ated group had a higher percentage of smokers, whereas in

men the traditional group had a higher percentage of

smokers. Differences between other health behaviors were

less prominent, though for both sexes, there was a graded

response in fries and soda consumption, with the bicul-

tural group being intermediate between the traditional

and acculturated groups. Also for both sexes, acculturated

respondents reported more vigorous leisure-time physical

activity than traditional respondents.

Tables 1 and 2 also display the distribution of the different

immigrant generations in each acculturation category. The

bicultural group largely comprises first and second genera-

tion respondents (82.6 and 17.2% for men, 84.2 and 15.7%

for women). The acculturated group comprises second and

higher generations (62.8 and 37.3% for men, 75.3 and 24.7%

for women). In addition, almost all third or higher generation

respondents were categorized as acculturated.
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Differences in BMI by Acculturation and Generational

Status

Figure 1 displays the percent overweight/obese for each

acculturation category and generation. Among women,

bicultural respondents were less likely to be overweight/

obese than acculturated respondents (12.5 vs. 34.0%,

P \ .0001) and traditional respondents (12.5 vs. 18.6%,

P \ .0001). Bicultural men also had a significantly lower

percentage of overweight/obese respondents than accul-

turated men (33.0 vs. 50.0%, P = .0008), but showed no

significant difference in percentage of overweight/obese

Table 1 Demographic characteristics and health behaviors of Californian Asian American men

Traditional

(N = 749)a
Bicultural

(N = 1,164)b
Acculturated

(N = 253)c
P value

% SE % SE % SE

Age (Mean/SE) 53.0 0.92 38.7 0.59 37.4 1.22 \.0001

Ethnicityd

Chinese 47.71 2.48 58.47 2.02 80.39 3.31 \.0001

Korean 19.76 1.58 19.20 1.33 16.55 3.35 .6861

Vietnamese 35.52 2.38 24.93 1.75 5.44 1.52 \.0001

Educational attainment \.0001

High school and below 61.24 2.84 21.88 1.72 24.41 4.01

Some college, vocational school, AA or AS 11.19 1.85 19.25 1.91 20.53 3.36

College and beyond 27.58 2.52 58.88 2.01 55.06 4.02

Poverty level 9 100% (Mean/SE) 2.42 0.12 5.37 0.185 6.27 0.35 \.0001

Marital status \.0001

Married 81.21 2.59 56.89 2.52 45.56 4.01

Other/widowed/separated/divorced/living with partner 8.46 1.67 5.29 1.23 11.44 2.18

Never married 10.34 2.35 37.82 2.43 43.01 4.14

Visited a doctor in the last 12 months 68.63 2.35 67.66 2.23 75.75 3.71 .1967

Smoking \.0001

Current smoker 31.44 2.60 17.46 1.77 12.67 2.76

Quit smoking 31.98 2.23 18.62 1.68 16.19 2.86

Never regularly smoked 36.59 2.48 63.92 2.17 71.14 3.75

Vigorous leisure-time physical activity

At least 3 days/week and 20 min/day 7.18 1.23 16.97 1.59 18.10 3.23 \.0001

Regular physical activity

No physical activity (sedentary) 19.91 2.58 13.52 1.79 10.22 4.36 .0732

# of times consumed fruits and vegetables in the last 7 days 13.10 0.40 12.96 0.35 11.65 0.76 .2320

# of times consumed fries and soda in the last 7 days 1.99 0.24 2.87 0.17 3.85 0.38 .0001

Generation \.0001

First generation 100 0.00 82.59 2.02 0.00 0.00

Second generation 0.00 0.00 17.21 2.00 62.75 4.16

Third generation or higher 0.00 0.00 0.20 0.16 37.25 4.16

BMI (Mean/SE)* 24.31 0.29 23.86 0.16 25.08 0.26 \.0001

Overweight or obese (BMI C 25)* 33.74 3.04 32.95 1.96 50.02 4.43 .0029

Data from respondents to California Health Interview Survey 2005, 2007

*All values are age adjusted
a Traditional: foreign-born respondents who reported speaking English ‘‘not well’’ or ‘‘not at all’’
b Bicultural: Foreign-born respondents who reported speaking English ‘‘well’’, ‘‘very well’’ or exclusively, and US-born respondents who

reported speaking an Asian language at home or answered the CHIS interview in an Asian language
c Acculturated: US-born respondents who spoke English ‘‘well’’, ‘‘very well’’ or exclusively, answered the CHIS interview in English, and

reported not speaking an Asian language at home
d Ethnicity column percentages may not sum to 100% because some respondents self-identified as more than one Asian ethnicity
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compared to traditional men (33.0 vs. 33.7%). Men had

higher percentages of being overweight/obese than

women in every acculturation category. Non-Hispanic

White respondents had a higher percentage of over-

weight/obese (65.2% for men, 46.3% for women) than

the most acculturated group of Asians for both men and

women. When the analysis was repeated for individual

ethnic groups, the overall pattern of acculturated

respondents having higher percentages of overweight/

obesity than traditional and bicultural respondents was

similar for women in all ethnic subgroups and for men

who were Chinese or Mixed Asian. Analysis of Korean

Table 2 Demographic characteristics and health behaviors of Californian Asian American women

Traditional

(N = 1,200)a
Bicultural

(N = 1,368)b
Acculturated

(N = 340)c
P value

% SE % SE % SE

Age (Mean/SE) 52.0 0.64 38.0 0.62 37.2 1.27 \.0001

Ethnicityd

Chinese 47.57 1.70 61.47 2.02 76.51 3.98 \.0001

Korean 25.59 1.41 17.08 1.29 14.38 3.61 .0004

Vietnamese 28.75 1.63 23.24 1.82 9.17 2.74 \.0001

Educational attainment \.0001

High school and below 68.20 1.67 21.91 2.18 23.05 3.69

Some college, vocational school, AA or AS 11.29 1.27 18.39 1.95 21.8 3.84

College and beyond 20.51 1.50 59.71 2.10 55.15 4.55

Poverty level 9 100% (Mean/SE) 2.35 0.10 5.178 0.17 6.44 0.38 \.0001

Marital status \.0001

Married 72.62 2.08 55.73 2.28 43.48 4.01

Other/widowed/separated/divorced/Living with partner 20.28 1.61 9.80 1.17 17.77 3.45

Never married 7.10 1.58 34.48 2.29 38.75 4.35

Visited a doctor in the last 12 months 73.18 1.89 82.77 1.90 89.96 1.90 \.0001

Smoking \.0001

Current smoker 3.14 0.95 4.67 1.07 8.15 2.38

Quit smoking 2.40 0.53 7.48 1.20 13.33 2.90

Never regularly smoked 94.46 1.06 87.85 1.55 78.52 3.39

Vigorous leisure-time physical activity

At least 3 days/week and 20 min/day 5.35 0.95 7.80 1.02 13.99 2.86 .0177

Regular physical activity

No physical activity (sedentary) 21.42 1.98 13.43 1.37 8.95 2.38 .0004

# of times consumed fruits and vegetables in the last 7 days 14.81 0.32 15.42 0.39 16.79 0.84 .0681

# of times consumed fries and soda in the last 7 days 0.805 0.11 1.38 0.12 2.17 0.28 \.0001

Generation \.0001

First generation 100 0.00 84.21 2.16 0.00 0.00

Second generation 0.00 0.00 15.70 2.16 75.32 3.11

Third generation or higher 0.00 0.00 0.08 0.06 24.68 3.11

BMI (Mean/SE)* 22.61 0.19 21.99 0.14 23.75 0.36 \.0001

Overweight or obese (BMI C 25)* 18.54 1.51 12.52 1.29 33.95 3.86 \.0001

Data from respondents to California Health Interview Survey 2005, 2007

*All values are age adjusted
a Traditional: foreign-born respondents who reported speaking English ‘‘not well’’ or ‘‘not at all’’
b Bicultural: Foreign-born respondents who reported speaking English ‘‘well’’, ‘‘very well’’ or exclusively, and US-born respondents who

reported speaking an Asian language at home or answered the CHIS interview in an Asian language
c Acculturated: US-born respondents who spoke English ‘‘well’’, ‘‘very well’’ or exclusively, answered the CHIS interview in English, and

reported not speaking an Asian language at home
d Ethnicity column percentages may not sum to 100% because some respondents self-identified as more than one Asian ethnicity
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and Vietnamese men was hampered by the sample size

of the acculturated group.

Table 3 presents the odds of being overweight/obese for

bicultural and acculturated Asians Americans compared

with traditional Asian Americans. Each row displays the

odds ratio after the successive addition of groups of con-

founding or mediating variables to the model. The accul-

turated group had higher odds of being overweight/obese

than the traditional group at each successive variable

addition, with a final adjusted odds ratio of 2.11 [1.25–3.55]

for men and 2.38 [1.41–4.01] for women when all variables

were in the model. The odds ratio did not change substan-

tially with the stepwise addition of sociodemographic or

other covariates. Furthermore, addition of diet and exercise

mediators to the model reduced the odds ratio only mini-

mally. Direct comparison between the bicultural and the

acculturated group using the bicultural group as the refer-

ence further confirmed the protectiveness of bicultural-

ism, with the acculturated group having higher odds of

being overweight/obese (2.13 [1.40–3.23] in men, 3.28

[2.14–5.04] in women), with all variables in the model.

Figure 1 displays age adjusted rate of overweight/

obesity by generational status as well as by our accultur-

ation categories. For both sexes, the bicultural respondents

were less likely than second generation respondents to be

overweight/obese (33.0 vs. 39.1% for men) with particu-

larly large differences for women (12.5 vs. 22.0%). In

order to confirm that the association of less overweight/

obesity with biculturalism was not driven by the large

percentage of first generation respondents categorized as

bicultural, we further stratified the bicultural group into

first and second generation respondents. We found little

difference in age-adjusted percentage of overweight/obes-

ity between first and second generation bicultural respon-

dents (33.6 vs. 29.7% for men, 12.4 vs. 13.5% for women)

and repeated multivariable modeling showed no differ-

ences in the effects of confounding or mediating variables.

To test the hypothesis that second generation respondents

were more overweight/obese than bicultural respondents

due to the presence of acculturated respondents in the

second generation group, we stratified second generation

respondents by acculturation category. We found that

among the second generation respondents, acculturated

respondents were more likely to be obese than bicultural

respondents (41.3 vs. 29.3%, P = .1407, N = 306 for men;

25.1 vs. 10.3%, P = .0015, N = 377 for women).

Discussion

Our study of a population-based sample of Asian Ameri-

cans in California found that acculturation categories based

on nativity and language were independently associated

with overweight/obesity and that bicultural Asian Ameri-

cans, despite an education and income profile similar to

that of acculturated Asian Americans, had rates of over-

weight/obesity similar to those found among traditional

Asians. While our study is consistent with prior studies

indicating that US-born Asian Americans are more likely

to be overweight/obese than foreign-born Asian Ameri-

cans, our results add to this literature by suggesting that

cultural orientation, rather than simply birth and life in the

US environment, may influence obesity rates.

Analysis of Asian Americans by both acculturation

status and generational status each revealed unique insights

into mechanisms contributing to overweight/obesity. We

found that the bicultural group had a low percentage of

overweight/obesity compared to the acculturated group,

which suggests that loss of heritage culture rather than gain

of host culture is a key factor in development of over-

weight/obesity, particularly for women. Furthermore, we

found that third or higher generation respondents (almost

all of whom were acculturated) had higher percentages of

overweight/obesity than acculturated respondents overall.

This suggests a synergistic influence between increasing

generational status and the loss of heritage orientation on

overweight/obesity, perhaps due to a set of broader cultural

changes in behaviors that are associated with generational

status.

Some of the cultural changes that may lead to over-

weight/obesity are manifest in respondents’ reports of phys-

ical activity and consumption of fries and soda. Unhealthy

consumption of fries and soda increased with acculturation,

Fig. 1 Age-adjusted percent overweight or obese by Asian American

acculturation category and generational status. Age-adjusted percent-

age of respondents in each category who had BMI C 25 are plotted as

bars, with error bars representing standard error of mean. Solid bars
represent respondents grouped by acculturation category; checkered
bars represent respondents grouped by increasing generational status
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consistent with US norms. Interestingly, physical activity

increased with acculturation as well, which is consis-

tent with a study that reported that US-born Asians have

increased leisure-time physical activity compared to for-

eign born Asians Americans [22]. In our study, neither diet

nor exercise patterns strongly explained the association

between acculturation and overweight/obesity. This sur-

prising result may be because the measures of diet and

exercise in this dataset did not truly capture more subtle

differences in diet and exercise behavior, and consequently

were weak proxies for real-life behavior. Thus, the effects

of cultural change on obesity are likely mediated by a

broader set of behaviors or factors not captured by our

study.

Also left to explain is the suggestion that acculturation

may have higher impact on women than on men with

respect to overweight/obesity, or that biculturalism may be

more protective in women than in men. Gendered cultural

norms and values could certainly play a role in the dif-

ferential effect of acculturation on each gender. Further

exploration of the impact of gender on acculturation may

be an avenue of additional research.

Other studies have found a protective role of bicultur-

alism in child and adolescent mental health and social

functioning. Recent studies of acculturation among chil-

dren and adolescents of first generation immigrants of

many ethnicities, including Hispanic and Asian, link fluent

bilingualism in English and heritage language with higher

academic achievement, higher educational and occupa-

tional ambitions, higher self esteem and decreased

depression [11]. Involvement of Latino teens in parental

culture of origin was found to be positively related to self

esteem [23]. Fluent bilingualism in children of immigrants

is associated with ‘‘selective acculturation[,which] takes

place when the learning process of both generations is

embedded in a co-ethnic community of sufficient size and

institutional diversity to slow down the cultural shift and

promote partial retention of the parents’ home language

and norms’’ [11]. Our study appears to extend the benefits

of biculturalism and selective acculturation beyond chil-

dren and adolescents and to the realm of physical health, at

least among Asian Americans. This may differ in other

ethnic groups. Studies of Latino immigrants have noted

that although obesity tends to increase with increasing

generations and duration of residence in the US, among

Latina women, English preference [18, 24] or higher levels

of assimilation [25] is actually associated with lower

obesity, suggesting a protective effect conferred by acqui-

sition of host culture. Differences in obesity patterns

between ethnic groups may be partly explained by seg-

mented assimilation to diverse subcultures and communi-

ties within the US.

Our study has several limitations. The study was con-

ducted on a California population sample and may not

generalize to Asian Americans elsewhere. We relied on

respondents’ self report of weight and height and health

behaviors, which is subject to recall error and bias. Social

desirability leading to underreporting of weight may differ

by acculturation status, potentially leading to conservative

differences in obesity rates. We had no direct measure of

acculturation and included language ability as a proxy, as is

commonly done. As a result of using proxy measures for

acculturation, some misclassification of acculturation status

remains a possibility. We also had no measure of parity,

Table 3 Odds ratios for overweight/obesity (BMI C 25 kg/m2) by Asian American acculturation category

Adjusting for… Men Women

Bicultural

(N = 1,164)a
Acculturated

(N = 253)b
Bicultural

(N = 1,368)a
Acculturated

(N = 340)b

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

?Age, Ethnicity .97 .70–1.34 2.08 1.30–3.34 .62 .46–.84 2.18 1.45–3.26

?Educational attainment, Poverty level .94 .66–1.32 2.00 1.22–3.28 .76 .51–1.13 2.66 1.63–4.34

?Marital status, Visited a doctor in the last 12 months .99 .70–1.42 2.12 1.25–3.60 .77 .52–1.14 2.69 1.60–4.52

?Smoking .98 .69–1.40 2.10 1.23–3.58 .73 .51–1.06 2.52 1.50–4.25

?Vigorous leisure-time physical activity,

Regular physical activity (not sedentary)

.99 .70–1.42 2.17 1.28–3.66 .74 .51–1.06 2.53 1.49–4.28

?Fruit and vegetable consumption,

Fries and soda consumption

.98 .69–1.41 2.11 1.25–3.55 .72 .50–1.05 2.38 1.41–4.01

Reference group: Traditional: foreign-born respondents who reported speaking English ‘‘not well’’ or ‘‘not at all’’
a Bicultural: Foreign-born respondents who reported speaking English ‘‘well’’, ‘‘very well’’ or exclusively, and US-born respondents who

reported speaking an Asian language at home or answered the CHIS interview in an Asian language
b Acculturated: US-born respondents who spoke English ‘‘well’’, ‘‘very well’’ or exclusively, answered the CHIS interview in English, and

reported not speaking an Asian language at home
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which contributes to obesity in women. Sample size limi-

tations did not allow for complete analysis of individual

Asian ethnic groups, and our results may not extend to

other Asian groups with different cultural and religious

practices such as Japanese, Filipino, or South Asian.

Finally, a cross-sectional study cannot prove a causal link

between acculturation and development of obesity,

although reverse causation is unlikely in this case.

Conclusions

In conclusion, we found that biculturalism among Asian

Americans, as measured by retention of Asian language, is

protective against overweight/obesity as compared to being

acculturated without retention of Asian language. The

mechanism of this association remains to be elucidated;

further research is needed determine why retention of

heritage culture is protective and how protective behaviors

can be extended despite increasing generational status. As

the population of Asian Americans continues to rise, cli-

nicians will see an increasing number of both recent

immigrants and acculturating generations; our study pin-

points those who have lost their heritage language and

culture as particularly at risk for becoming overweight/

obese. Promoting healthy behaviors associated with the

heritage culture among English-speaking Asian Americans

may enhance the protectiveness of selective acculturation

and delay or reduce the maladaptive effects of US accul-

turation on obesity.
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