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Abstract

Background: Obesity has been generally understudied in Asian Americans. It is important to identify subgroups of
Asian Americans at high risk of obesity to help develop targeted interventions for those subgroups. This study
aimed to examine the disparities in obesity among Asians (i.e., Chinese, Filipino, Japanese, Korean, and Vietnamese)
living in California.

Methods: A sample of Adult Americans in California (n = 47,970) including Asian American adults (n = 3810) aged
18 years or older were obtained from the 2013–2014 California Health Interview Survey (the U.S. nation’s largest
state cross-sectional health survey). Body mass index was calculated using self-reported height and weight. Weight
status was determined using the WHO Asian BMI cut points in 4 categories: < 18.5 kg/m2 (underweight), 18.5–22.9
kg/m2 (normal weight), 23–27.5 kg/m2 (overweight), and ≥ 27.5 kg/m2 (obese). Multiple logistic regression analyses
were used to estimate odds ratio (OR) and 95% confidence interval (CI) after adjustment for covariates.

Results: Overall, the prevalence of Asians was 23.3% for obesity and 40.0% for overweight. The obesity prevalence
was higher in Asians who were males, aged 45–64 years old, had higher family income, were current smokers,
never got married, had lower education level, had an insufficient level of physical activity, and had more frequent
consumption of fast foods. After adjusting for other factors, compared to Whites, being Hispanics and Blacks were
associated with higher odds of obesity (OR = 1.47, 95%CI = 1.31–1.65; OR = 2.04, 95%CI = 1.65–2.53, respectively);
being Chinese, Korean, and Vietnamese were associated with lower odds of obesity (OR = 0.28, 95%CI = 0.18–0.45;
OR = 0.14, 95%CI = 0.04–0.46; OR = 0.28, 95%CI = 0.14–0.58, respectively). Compared to Chinese, being Japanese and
Filipino were associated with higher odds of obesity (OR = 2.75, 95%CI = 1.52–4.95; OR = 2.90, 95%CI = 1.87–4.49,
respectively).

Conclusions: The prevalence of adult obesity was high among Asian Americans in California. Ethnic/racial
disparities in obesity among Asian Americans in California were observed in 2013–2014. Compared to Whites, being
Chinese, Korean, Vietnamese were associated with lower odds of obesity. Among Asians, compared to Chinese,
being Japanese and being Filipino were associated with higher odds of obesity. These findings can help design
better interventions to reduce racial and ethnic disparities in obesity, especially for Asian Americans.
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Background
Research at the national level in the United States (U.S.)
has shown a significant increase in obesity prevalence,
particularly over the past two decades [1]. In California,
there were more than 7 million obese adults and adoles-
cents in 2011–2012. Overall, the prevalence of obesity in
adults has increased by approximately 32% from 2001
(19%) to 2011–2012 (25%). The increase in the preva-
lence of obesity has been observed in Latino, White,
African-American, and Asian adults during this period.
Moreover, compared to Whites in California, the preva-
lence of obesity was higher among African-Americans,
American Indians, and Latinos [2]. Obesity has been
identified as a major risk factor for multiple chronic
conditions such as diabetes and cardiovascular disease
[3, 4]. However, important variation among racial/ethnic
subgroups would be ignored if we only focus on the
overall population. It has been suggested that the preva-
lence of and influence of obesity among subpopulations
are very different according to races/ethnicities [5].
Some racial/ethnic groups have been more influenced

by obesity than others. In the U.S., from 2011 to 2012 to
2017–2018, the obesity prevalence was highest in Non-
Hispanic Blacks (from 48.1 to 49.6%), followed by His-
panics (from 42.5 to 44.8%), non-Hispanic Whites (from
34.5 to 42.2%), and non-Hispanic Asians (from 11.7 to
17.4%) [6, 7]. National Surveys [8] show that Asian sub-
groups have obvious ethnic differences and dramatic in-
creases in the prevalence of obesity, suggesting that
these subgroups warrant increased monitoring of obesity
and its related risk factors. In California, racial/ethnic
differences in body mass index (BMI) were also observed
among adults for both sexes [9]. The reasons of racial/
ethnic disparities in obesity have been explored and have
focused on the important roles of a variety of socioeco-
nomic, demographic, and behavioral characteristics [10].
For example, compared to Californian Blacks and His-
panics, Californian Whites had lower poverty rates and
higher education levels. However, the reason as to why
Asians have lower BMI rates than Whites with adjust-
ment for covariates remains unclear [9]. A number of
studies have examined the sex and racial/ethnic dispar-
ities in obesity [11]. However, evidence is very limited
with regard to differences in obesity rates among Asian
Americans; further most of the few existing studies used
samples that were multiracial, and therefore may not be
generalizable to Asian Americans [12]. Due to lack of
data or small sample sizes for Asians in most studies of
obesity or BMI, Asian Americans were often excluded,
or when they were included, they played a small role in
study results [9, 13].
However, it is best not to treat Asian Americans as

simply one group because they are highly diverse in na-
tional origins [14] and socioeconomic status (SES) [15]

(e.g., far exceeding national averages for some sub-
groups). Furthermore, the prevalence of health condi-
tions in Asian adults such as cardiovascular diseases [16,
17] appears different among subgroups. Because of such
diversity in multiple dimensions related to obesity, it is
important to identify subgroups of Asian Americans at
high risk of obesity to help develop targeted interven-
tions for those subgroups.
To address the above-mentioned gaps in the literature,

we examined the disparities in the patterning of obesity
among Asians (e.g., Chinese, Filipino, Japanese, Korean,
and Vietnamese). We also brought insight into the role
of a number of characteristics (e.g., age, sex, family in-
come, marital status, education level, physical activity,
and fast food consumption) in predicting obesity among
Asian Americans. Because there is a large size of Asian
population and Asians are highly diverse in California, it
is warranted to understand these disparities and the de-
terminants of obesity as well as associated policy chal-
lenges. Consequently, public health resources could be
aimed at those most at risk.

Methods
Participants
A sample of Adult Americans in California (n = 47,970)
including Asian American adults (n = 3810) aged 18
years or older was obtained from the California Health
Interview Survey (CHIS) with data pooled from the
2013–2014 survey years. The CHIS is the largest state
health survey in the U.S. and provides representative
data using a county-based, stratified sampling design to
represent California’s non-institutionalized residents in
all 58 counties in California. It is a continuous survey
since 2001 on a variety of social and environmental fac-
tors that may affect health. The CHIS used a dual-frame,
multi-stage sample design. The random-digit-dial (RDD)
sample included telephone numbers assigned to both
landline and cellular service. Details about the sampling
design can be found elsewhere [18]. Every sampled adult
received a final weight and a set of 80 replicate weights.
The final weight accounts for sample selection probabil-
ities and statistical adjustments for potential undercover-
age and nonresponse biases. The replicate weights are
specially designed for valid variance estimation in the
absence of confidential sample design information.
When using replicate weights in conjunction with the
final weight, the estimates and their variance estimation
would be unbiased. The CHIS has conducted interviews
in several languages to increase Asian American repre-
sentation. In addition to English and Spanish, CHIS is
administered in four Asian languages: Cantonese, Man-
darin, Korean, and Vietnamese.
East Tennessee State University Institutional Review

Board approved the secondary analysis of the present
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study. Participant consent was not necessary as this
study involved the use of a previously-published de-
identified database.

Study variables
Obesity
BMI was calculated as weight (kg) divided by height
squared (m2) for self-reported data. Weight status was
determined using the World Health Organization
(WHO) Asian BMI cut points in Asian groups as 4 cat-
egories to account for racial differences in body fat
percentage at the same BMI level: < 18.5 kg/m2 (under-
weight), 18.5–22.9 kg/m2 (normal weight), 23–27.5 kg/
m2 (overweight), and ≥ 27.5 kg/m2 (obese) [19].

Race/ethnicity
We used the self-reported Asian ethnicity variable con-
structed by CHIS, which includes five categories: Chin-
ese (including Taiwanese), Japanese, Korean, Filipino,
and Vietnamese.

Covariates
Covariates included age (continuous variable), sex, fam-
ily income (examined as a percentage of the federal pov-
erty level (FPL), which adjusts for total household
income and number of members in the household:
below 100, 100 to 299%, or 300% and above of the FPL),
smoking status (current smoker, not current smoker),
marital status (married, never married, or other), educa-
tion attainment (high school, college, or graduate), phys-
ical activity (walking at least 10 min for leisure past 7
days, walking at least 10 min for transport past 7 days),
and fast food consumption (never, 1–2 times, and ≥ 3
times). Fast food consumption was determined by re-
sponse to the following question: “In the past 7 days,
how many times did you eat fast food? Include fast food
meals eaten at work, at home, or at fast-food restaurants,
carryout or drive through” [20].

Statistical analysis
The SAS PROC SURVEYFREQ procedure was used to
weight and estimate population proportions. The Chi-
square test was used to compare the prevalence of the
study outcome across age, gender, and races and other
factors. Specifically, the prevalence of weight status
(underweight, normal weight, overweight, and obesity)
was examined according to race/ethnicity (Chinese,
Filipino, Japanese, Korean, Vietnamese, Whites, His-
panics, Blacks, and other races) and sex. Demographic
and lifestyle characteristics was examined among Cali-
fornian Asians (i.e., overall, Chinese, Korean, Japanese,
Filipino, and Vietnamese). The SAS PROC SURVEYLO-
GISTIC was used to estimate odds ratios (ORs) and 95%
confidence intervals (95% CI) for the relationship

between potential risk factors and obesity. First,
weighted multiple logistic regressions were used to
examine the association between race/ethnicity and
obesity among Californian adults. Second, we used
weighted multiple logistic regression analyses to examine
the association between race/ethnicity and obesity
among different subgroups of Asian Americans by sex.
Variables with P values significant at or below 0.20 in
univariate analyses were included in the final multiple
logistic regression models. SAS version 9.4 (SAS insti-
tute, Cary, NC) was used for analysis and computation
of weighted estimates for projection to the California
population.

Results
Prevalence of obesity in adults of California
Table 1 shows weighted prevalence of weight status in
Californian adults by sex and race/ethnicity from 2013
to 2014. Overall, the prevalence of obesity was 11.1,
24.8, 33.5, 38.0, and 36.0% for Asians (using standard
cut points), Whites, Hispanics, Blacks, and other races,
respectively; the prevalence of overweight was 32.6, 36.1,
39.0, 33.1, and 37.1% for Asians (using standard cut
points), Whites, Hispanics, Blacks, and other races, re-
spectively. Using WHO Asian cut points for obesity,
23.3% of Asians were identified to be obese and 40.0%
overweight; these prevalence estimates are much higher
than those using standard cut points. Regardless of using
either cut points for obesity, male Asians had a higher
prevalence than female Asians (13.4% versus 9.0%,
standard cut points; 28.0% versus 19.2%, WHO Asian
cut points; respectively, both p < 0.05). Among males,
the prevalence of obesity was highest among other races
(37.5%), followed by Hispanics (34.8%), Blacks (34.0%),
and Asians (28.0%; WHO Asian cut points), and Whites
(25.2%) (p < 0.0001). Among females, the prevalence of
obesity was highest among Blacks (41.6%), followed by
other races (33.4%), Hispanics (32.1%), Whites (24.5%),
and Asians (19.2%; WHO Asian cut points) (p < 0.0001).

Prevalence of obesity in Asian adults of California
The demographic and lifestyle characteristics among
Californian Asians with obesity are described in Table 2.
Overall, the obesity prevalence was higher in Asians who
were males (p = 0.0012), and were 45–64 years old (p =
0.0054). Among Koreans, and Filipinos, males had
higher obesity prevalence than females (20.7 vs. 6.7%,
p = 0.0071; 43.7% vs. 24.5%, p = 0.0022, respectively). The
highest prevalence of obesity was observed in age group
45–64 years old among Filipinos and Vietnamese as
compared to that in age groups 18–44 years and 65 years
or above (39.5% vs. 35.8 and 15.0%, p = 0.0063; 30.3% vs.
7.8 and 21.4%, p = 0.0017, respectively). For smoking sta-
tus, Japanese had lower obesity prevalence in those who
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were current smokers than those who were not (7.4% vs.
27.5%, p = 0.0114). For marital status, compared to
“other marital patterns” and “never married”, the preva-
lence of obesity for those who were married was highest
among Vietnamese (12.9 and 8.8% vs. 23.8%, p = 0.0144).
Obesity prevalence was lower in those with physical ac-
tivity than those without physical activity in Vietnamese
(13.7% vs. 32.5%, p = 0.0492). The prevalence of obesity
was particularly high in Chinese who consumed more
frequent fast food (31.2% for ≥3 times, 17.1% for 1–2
times, and 12.8% for never, p = 0.0046).

Weighted logistic regression analyses in California adults
Table 3 shows results from multiple logistic regression
analyses for the association between race/ethnicity and
obesity among Californian adults. After adjusting for
other factors, compared to Whites, being Hispanics and
Blacks were associated with higher odds of obesity (OR =
1.47, 95% CI = 1.31–1.65; OR = 2.04, 95% CI = 1.65–
2.53, respectively); being Chinese, Korean, and

Vietnamese were associated with lower odds of obesity
(OR = 0.28, 95% CI = 0.18–0.45; OR = 0.14, 95% CI =
0.04–0.46; OR = 0.28, 95% CI = 0.14–0.58, respectively).
Furthermore, being aged 45–64 years of age (vs. 18–44
years of age), being male, having lower family income,
married or other marital status, lower education level,
lack of physical activity, and higher frequency of fast
food consumption were associated with higher preva-
lence of obesity. When stratified by sex, among males,
being Hispanic and Blacks were positively associated
with obesity while being Chinese and Vietnamese were
negatively associated with obesity; among females, being
Hispanics and Blacks were positively associated with
obesity, while being Chinese, Korean, Japanese, and
Filipino were negatively associated with obesity.

Weighted logistic regression analyses in Asian adults in
California
Table 4 shows results from multiple logistic regression
analyses for the association between race/ethnicity and

Table 1 Weighted prevalence of weight status in U.S. adults by sex and race/ethnicity, CHIS 2013–2014 (n = 47,970)

Weighted prevalence by weight status, n (%)

Underweight Normal weight Overweight Obesity P-value

(n = 748) (n = 16,213) (n = 17,501) (n = 13,508)

Asians (standard BMI cut points)

Both sexes 136 (2.5) 2154 (53.8) 1166 (32.6) 354 (11.1) < 0.0001

Males 29 (0.9) 834 (44.4) 637 (41.3) 173 (13.4) < 0.0001

Females 107 (4.0) 1320 (62.1) 529 (24.9) 181 (9.0)

Asians (WHO Asian BMI cut points)

Both sexes 131 (2.4) 1371 (34.3) 1530 (40.0) 778 (23.3) < 0.0001

Males 29 (0.9) 446 (22.3) 817 (48.9) 381 (28.0) < 0.0001

Females 102 (3.7) 925 (44.9) 713 (32.2) 397 (19.2)

Whites

Both sexes 470 (1.4) 11,335 (37.6) 10,935 (36.1) 7865 (24.8) < 0.0001

Males 99 (0.9) 3692 (32.3) 5246 (41.6) 3234 (25.2) < 0.0001

Females 371 (1.9) 7643 (42.5) 5689 (31.3) 4631 (24.5)

Hispanics

Both sexes 84 (0.8) 2094 (26.7) 2991 (39.0) 2827 (33.5) < 0.0001

Males 29 (0.7) 692 (22.3) 1375 (42.2) 1128 (34.8) < 0.0001

Females 55 (1.0) 1402 (30.9) 1616 (35.9) 1699 (32.1)

Blacks

Both sexes 29 (1.4) 525 (27.5) 749 (33.1) 775 (38.0) < 0.0001

Males 12 (1.2) 194 (26.4) 320 (38.3) 272 (34.0) 0.0899

Females 17 (1.6) 331 (28.4) 429 (28.4) 503 (41.6)

Other races

Both sexes 34 (0.5) 888 (26.5) 1296 (37.1) 1263 (36.0) < 0.0001

Males 14 (0.4) 324 (22.0) 638 (40.1) 550 (37.5) 0.0002

Females 20 (0.6) 564 (31.8) 658 (33.4) 731 (33.4)

WHO Asians BMI cut points were used for obesity among Asian Groups. Standard BMI cut off points were used for obesity among Whites, Hispanics, and Blacks
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obesity among Asian Americans. Overall, compared to
Chinese, being Japanese and Filipino were associated
with higher prevalence of obesity (OR = 2.75, 95% CI =
1.52–4.95; OR = 2.90, 95% CI = 1.87–4.49). When

stratified by sex, similar findings were observed. In
addition, being 65 years or above (vs. 18–44 years of age)
for males was negatively associated with obesity (OR =
0.36, 95%% CI = 0.16–0.78), and being 45–64 years of

Table 2 Demographic and lifestyle characteristics among Californian Asians with obesity, CHIS 2013–2014 (n = 1441)

All Asians
n (%)

Chinese
n (%)

Korean
n (%)

Japanese
n (%)

Filipino
n (%)

Vietnamese
n (%)

Overall sample size N = 778 N = 180 N = 60 N = 153 N = 197 N = 73

Sex

Male 381 (28.0) 84 (21.1) 28 (20.7) 75 (34.5) 98 (43.7) 32 (15.4)

Female 397 (19.2) 96 (14.3) 32 (6.7) 78 (21.5) 99 (24.5) 41 (20.2)

P-value 0.0012 0.1025 0.0071 0.0754 0.0022 0.5324

Age

18–44 years 234 (22.8) 56 (17.8) 12 (15.0) 26 (21.6) 74 (35.8) 10 (7.8)

45–64 years 327 (27.4) 84 (17.0) 19 (9.8) 70 (31.0) 81 (39.5) 29 (30.3)

65 years or above 217 (16.1) 40 (15.1) 29 (11.4) 57 (28.3) 42 (15.0) 34 (21.4)

P-value 0.0054 0.9100 0.6487 0.7584 0.0063 0.0017

Family income

< 100% FPL 126 (18.8) 28 (15.4) 16 (21.8) 12 (21.0) 20 (27.6) 30 (11.9)

100–299% FPL 229 (25.2) 58 (19.1) 26 (13.4) 28 (25.3) 70 (35.1) 27 (22.9)

≧300% FPL 423 (23.4) 94 (16.7) 18 (8.8) 113 (27.2) 107 (34.6) 16 (17.7)

P-value 0.2795 0.8095 0.2824 0.9058 0.7600 0.4792

Smoking status

Current smoker 65 (27.1) 10 (28.0) 4 (12.7) 11 (7.4) 23 (43.4) 6 (14.7)

Not current smoker 713 (22.9) 170 (16.2) 56 (12.8) 142 (27.5) 174 (32.7) 67 (18.2)

P-value 0.3403 0.1422 0.9844 0.0114 0.2648 0.7638

Marital status

Married 448 (22.6) 110 (16.9) 33 (10.5) 85 (28.8) 90 (31.0) 45 (23.8)

Others 147 (23.4) 28 (16.2) 17 (4.5) 27 (25.2) 48 (35.4) 17 (12.9)

Never married 183 (24.4) 42 (18.4) 10 (20.7) 41 (23.5) 59 (36.6) 11 (8.8)

P-value 0.8103 0.9270 0.0385 0.7787 0.7064 0.0144

Education

High school 204 (21.1) 46 (13.6) 22 (15.7) 30 (31.0) 38 (30.7) 49 (14.9)

College 433 (26.1) 92 (19.8) 32 (13.3) 90 (24.9) 140 (32.6) 19 (24.3)

Graduate 141 (18.9) 42 (17.0) 6 (6.0) 33 (25.6) 19 (45.6) 5 (7.0)

P-value 0.0707 0.4335 0.4098 0.7629 0.3643 0.1717

Physical activity

Yes 611 (22.7) 135 (16.9) 49 (12.5) 107 (24.2) 163 (33.7) 58 (13.7)

No 167 (26.0) 45 (18.7) 11 (15.0) 46 (35.5) 34 (34.3) 15 (32.5)

P-value 0.3041 0.7134 0.7367 0.1644 0.9436 0.0492

Fast food consumption

Never 337 (21.8) 80 (12.8) 29 (8.0) 53 (25.9) 73 (43.7) 54 (21.4)

1–2 times 303 (22.2) 67 (17.1) 24 (15.1) 70 (21.5) 80 (28.3) 17 (19.0)

≧3 times 138 (29.1) 33 (31.2) 7 (19.7) 30 (37.4) 44 (28.4) 2 (2.4)

P-value 0.1096 0.0046 0.4043 0.3107 0.0942 0.0967

The Chi-square test was used to compare the prevalence of variables across race groups
Abbreviations: CHIS California Health Information Survey, FPL federal poverty level, SD standard deviation, NA not applicable
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Table 3 Multiple logistic regression analyses for the association between race/ethnicity and obesity among Californian adults, CHIS
2013–2014 (n = 47,970)

Variables All
OR (95% CI)

Male
OR (95% CI)

Female
OR (95% CI)

Race/ethnicity

Whites (ref)

Hispanics 1.47 (1.31–1.65) 1.63 (1.38–1.92) 1.36 (1.15–1.59)

Chinese 0.28 (0.18–0.45) 0.43 (0.25–0.75) 0.17 (0.07–0.39)

Korean 0.14 (0.04–0.46) 0.23 (0.03–1.62) 0.07 (0.03–0.20)

Japanese 0.58 (0.32–1.06) 0.70 (0.17–2.88) 0.54 (0.29–0.98)

Filipino 0.70 (0.45–1.08) 1.17 (0.65–2.08) 0.38 (0.20–0.72)

Vietnamese 0.28 (0.14–0.58) 0.07 (0.02–0.20) 0.55 (0.25–1.23)

Blacks 2.04 (1.65–2.53) 1.78 (1.33–2.40) 2.24 (1.67–3.00)

Other races 1.15 (0.88–1.51) 1.07 (0.75–1.51) 1.23 (0.83–1.80)

Age

18–44 years (Ref)

45–64 years 1.60 (1.41–1.82) 1.55 (1.28–1.88) 1.67 (1.39–2.01)

65 years or above 1.09 (0.95–1.25) 0.96 (0.78–1.19) 1.22 (1.00–1.48)

Sex

Female (ref)

Male 1.12 (1.02–1.23) NA NA

Family income

≧300% FPL (ref)

< 100% FPL 1.32 (1.12–1.57) 0.86 (0.66–1.13) 1.86 (1.49–2.31)

100–299% FPL 1.25 (1.11–1.40) 1.05 (0.91–1.23) 1.48 (1.25–1.76)

Smoking status

Not current smoker (ref)

Current smoker 0.89 (0.76–1.03) 0.77 (0.63–0.96) 1.08 (0.85–1.38)

Marital status

Never married (ref)

Married 1.32 (1.13–1.54) 1.46 (1.16–1.84) 1.20 (0.96–1.49)

Others 1.44 (1.25–1.65) 1.47 (1.18–1.85) 1.36 (1.09–1.69)

Education

Graduate (ref)

High school 1.31 (1.11–1.55) 1.36 (1.07–1.71) 1.27 (0.99–1.62)

College 1.18 (1.01–1.38) 1.17 (0.96–1.43) 1.15 (0.91–1.46)

Physical activity

No (ref)

Yes 0.65 (0.58–0.73) 0.68 (0.57–0.80) 0.64 (0.54–0.75)

Fast food consumption

Never (ref)

1–2 times 1.42 (1.27–1.58) 1.28 (1.07–1.52) 1.57 (1.36–1.80)

≧3 times 1.60 (1.38–1.86) 1.37 (1.12–1.68) 1.92 (1.56–2.37)

Abbreviations: CHIS California Health Information Survey, CI confidence interval, NA not applicable, FPL federal poverty level, OR odd ratio
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age (vs. 18–44 years of age) for females was positively as-
sociated with obesity (OR = 2.14, 95% CI = 1.13–4.03).

Discussion
National surveys such as the National Health and Nutri-
tion Examination Survey show that compared to other
racial/ethnic groups Asian-Americans have lower obesity
rates in the U.S. [21]. A recent study using CHIS has

observed considerable ethnic disparity in adult obesity
prevalence in California: African Americans (36.1%), La-
tinos (33.6%), Whites (22.0%), and Asians (9.8%). The
prevalence in African Americans was three times higher
than that in Asians [12]. However, it has been criticized
that such national or state surveys have not considered
the differences between ethnic groups in Asians [21].
This study assessed differences between the prevalence

Table 4 Multiple logistic regression analyses for the association between race/ethnicity and obesity among Asian Americans, CHIS
2013–2014 (n = 3810)

Variables All, OR (95% CI) Male, OR (95% CI) Female, OR (95% CI)

Race/ethnicity

Chinese (Ref)

Korean 0.63 (0.31–1.29) 0.95 (0.38–2.39) 0.34 (0.11–1.07)

Japanese 2.75 (1.52–4.95) 2.89 (1.15–7.23) 2.46 (1.18–5.13)

Filipino 2.90 (1.87–4.49) 3.18 (1.68–6.01) 2.54 (1.25–5.17)

Vietnamese 1.11 (0.62–1.99) 0.76 (0.33–1.74) 1.78 (0.76–4.13)

Age

18–44 years (Ref)

45–64 years 1.34 (0.89–2.03) 0.94 (0.49–1.81) 2.14 (1.13–4.03)

65 years or above 0.70 (0.42–1.17) 0.36 (0.16–0.78) 1.38 (0.62–3.07)

Sex

Female (ref)

Male 1.91 (1.36–2.70) NA NA

Family income

≧300% FPL (ref)

< 100% FPL 0.94 (0.51–1.74) 0.76 (0.31–1.89) 1.12 (0.49–2.57)

100–299% FPL 1.16 (0.77–1.75) 1.12 (0.63–1.98) 1.35 (0.71–2.56)

Smoking status

Not current smoker (ref)

Current smoker 1.10 (0.60–2.01) 1.02 (0.50–2.07) 1.27 (0.29–5.51)

Marital status

Never married (ref)

Married 0.88 (0.53–1.45) 0.94 (0.48–1.84) 0.90 (0.40–2.03)

Others 0.67 (0.37–1.21) 0.71 (0.29–1.75) 0.49 (0.21–1.17)

Education

Graduate (ref)

High school 0.96 (0.52–1.76) 0.89 (0.42–1.89) 0.84 (0.33–2.13)

College 0.97 (0.57–1.62) 1.55 (0.75–3.19) 0.52 (0.24–1.15)

Physical activity

No (ref)

Yes 0.82 (0.54–1.25) 0.84 (0.46–1.53) 0.72 (0.41–1.26)

Fast food consumption

Never (ref)

1–2 times 0.73 (0.48–1.09) 0.55 (0.31–0.98) 1.19 (0.61–2.23)

≧3 times 0.76 (0.44–1.32) 0.57 (0.28–1.14) 1.16 (0.43–3.14)

Abbreviations: CHIS California Health Information Survey, CI confidence interval, NA not applicable, FPL federal poverty level, OR odd ratio
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of obesity in Asian racial/ethnic groups, using definitions
by standard cut points and WHO Asian cut points. It
was found that overall the prevalence of obesity was 11.1
and 32.6% for overweight (using standard cut points). In
contrast, using the WHO Asian cut points for obesity,
the prevalence of obesity was 23.3% and the prevalence
of overweight was 40.0% among Asian Americans; these
estimates are much higher compared to those using
standard cut points. The reason as to why Asians have
lower BMI rates than Whites with adjustment for covari-
ates remains unclear [9]. For the same age, sex, and per-
centage of body fat, BMI is consistently lower in Asians
than in Whites by about 2–3 kg/m2. This is because
body build and muscularity may be different in these
populations [22]. Furthermore, absolute or relative meta-
bolic risk cannot be corresponded similarly in all ethnic
groups using standard cut points for obesity [19]. Be-
cause of these limitations of BMI measure in Asian pop-
ulations, lower BMI cut points for Asians have been
proposed by WHO using all available data from Asian
countries; for Asians, overweight was defined as a BMI
of 23–27.5 kg/m2 and obesity as a BMI of ≥27.5 kg/m2

[19]. Due to the possibility that lifestyles could be very
different between Asians living in their original countries
and Asians who have immigrated to live in Western
countries (e.g., the U.S.), whether these international
guidelines for Asians are appropriate for Asian Ameri-
cans has been subject to discussion [16].
Although there was a debate on whether Asian specific

BMI cut points could be used for all Asians worldwide
particularly in Western countries [16, 23–26], a number
of studies have been conducted for addressing this issue;
these studies found that, compared to other racial/ethnic
groups, Asian Americans have lower rates of over-
weight/obesity [21, 27, 28], but they have a higher risk of
type 2 diabetes, hypertension, and associated metabolic
abnormalities [14, 29–32]. Thus, it appears not appropri-
ate to use standard BMI cut points to examine the
prevalence of obesity among Asians Americans, because
its impact in these populations may be underestimated.
Instead, applying the WHO Asian BMI cut points may
have some benefits, e.g., 1) having better estimates of
health conditions attributable to obesity [16, 29, 30] and
2) having significant clinical implication in identifying
at-risk Asian Americans [33].
This study found that in California, the prevalence of

obesity was 23.3, 24.8, 33.5, 38.0, and 36.0% for Asians,
Whites, Hispanics, Blacks, and other races, respectively.
After adjusting for other factors, compared to Whites,
being Hispanics and Blacks were associated with a
higher prevalence of obesity; being Chinese, Korean, and
Vietnamese were associated with lower prevalence of
obesity. This finding is consistent with a previous study
that examined racial/ethnic disparities in obesity among

adults in California using the 2003 CHIS, where the
prevalence of obesity was highest in Blacks, followed by
Hispanics, Whites, and Asians. Reasons that might ex-
plain racial/ethnic differences in obesity may be related
to a number of factors that are correlated to both race/
ethnicity and BMI, e.g., different SES, demographic char-
acteristics, and behavioral factors [9, 10]. For example,
Hispanics in California have lower educational attain-
ment and higher poverty concentrations than other eth-
nic groups; Blacks have higher poverty rates than whites
and more than a third have not attended college, and
they are more likely than other groups to report no
walking [9].
Among Asians in California, the obesity prevalence

was higher in those who were males, and were 45–64
years old. It is interesting to observe a higher prevalence
of obesity in males among Asians, which is different
from that among other races. For example, previous
studies found that overall there are more obese women
than men. In developing countries (e.g., in the Middle
East and North Africa), such disparities are more obvi-
ous among women [34]. In the U.S., there was no differ-
ence in overall obesity prevalence by sex in 2011–2012.
However, sex difference in obesity is observed among
non-Hispanic black adults (56.6% for women vs. 37.1%
for men) [28]. Among Asian Americans, women likely
pay more attention to healthier lifestyle, e.g., engaging in
more physical activity, and thus are less likely to be
obese.
Asian Americans were the fastest growing race/ethnic

group in the U.S. in the past decade, and these numbers
will continue to rise in the coming decades. Asian Amer-
icans are expected to double in population size with a
projected increase to more than 43 million by 2050 in
the U.S. [12]. California has the largest Asian population
in the U.S. [35]. Compared to 2001, obesity prevalence
in 2011–2012 has increased among Chinese (3.8% versus
6.1%), Japanese (9.0% versus 15.0%), Filipino (8.8% ver-
sus 18.7%), and Vietnamese (3.4% versus 6.8%). How-
ever, it has not changed significantly among Korean
(1.5% versus 2.1%) [2]. The present study found that
compared to Chinese, being Japanese or Filipino was as-
sociated with a higher prevalence of obesity, which is
consistent with previous findings [2]. In addition, an-
other report also showed that among Asian adults,
Filipino adults (14%) were more than twice as likely to
be obese as Asian Indian (6%), Vietnamese (5%), or
Chinese adults (4%), and were 70% more likely to be
obese as compared to the overall Asian population [36].
It is important to investigate the obesity disparity in
Asians, because they have pronounced socioeconomic
disparities across ethnic groups, with some ethnic
groups’ SES far exceeding national averages, while some
other groups’ SES being lowest in the U.S. [15].
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This study had some limitations. First, the data were
collected almost 8 years ago; as such, the data may not
present the current demographic composition in Califor-
nia as the latter has changed in the last decade. Second,
data were collected by self-report, making responses
prone to social desirability bias and recall bias. Third, al-
though not necessarily a limitation, our findings may not
be generalizable to Asian populations in other states.
Fourth, because this study was cross-sectional, the direc-
tionality of cause and effect of the association between
race/ethnicity and obesity cannot be established. Thus,
further studies need to use longitudinal data to explore
their causal relationships. However, CHIS has large sam-
ple sizes, even for subgroups, and results are applicable
broadly to the adult population in the United States, es-
pecially for Asian population. To date, few obesity re-
ports in California have provided important information
regarding obesity among adults in the state; the present
study offers new insights into obesity research among
Asian Americans residing in California.

Conclusion
The prevalence of obesity was found to be higher in
adult Asian Americans in California by using the Asian-
specific standards than previously acknowledged. Fur-
ther, ethnic/racial disparities in Asian Americans in Cali-
fornia were observed in 2013–2014. Compared to
Whites, being Chinese, Korean, and Vietnamese were as-
sociated with a lower prevalence of obesity. Among
Asians, compared to Chinese, being Japanese and being
Filipino were associated with higher prevalence of obes-
ity. These findings can help design more effective inter-
ventions to reduce racial and ethnic disparities in
obesity, especially for Asian Americans.
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