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Abstract

Aims To explore the association between known risk factors for diabetes and diabetes prevalence among disaggregated Asian
American sub-ethnic groups and to highlight the importance of looking at data in disaggregated form.

Methods Ten years of data collected by the California Health Interview Survey were pooled and analyzed. Logistic regres-
sion models, controlling for age, gender, and marital status, were used for the analysis. Comparisons were made among an
aggregated sample of Asian Americans (N=21,267) and a disaggregated sample of Asian Americans (i.e., Chinese, Japanese,
Koreans, Filipinos, South Asians, and Vietnamese).

Results Disaggregated data showed that Korean Americans who smoked had three times the odds of having diabetes com-
pared to non-smoking Korean Americans [OR=3.02 (95% CI 1.43, 6.39)]. High blood pressure puts both Japanese and
Filipino Americans at twice the odds of having diabetes as those who do not have high blood pressure ([OR =2.23 (95%
CI 1.09, 4.54) and [OR =2.82 (95% CI 1.82, 4.36)], respectively). Although close to 10% of Vietnamese Americans in the
sample were current smokers, smoking status was not associated with diabetes.

Conclusions The association between diabetes and known risk factors differ across Asian American sub-ethnic groups. Find-
ings highlight the importance of disaggregated data and discourage a one-size-fits-all approach to diabetes care strategies.
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The National Diabetes Statistics Report indicated that 34.2
million Americans, approximately 1 in 10, have diabetes and
88 million, or 1 in 3 Americans, have pre-diabetes (Cent-
ers for Disease Control and Prevention [CDC] 2020). It is
estimated that approximately 90-95% of the cases are type
2 diabetes (CDC 2019). High body mass index (BMI), high
blood pressure, poor nutrition, physical inactivity, and smok-
ing are some of the well-known risk factors for diabetes
(Lindstrom and Tuomilehto 2003). More than half of those
with diabetes are either current (21.6%) or former (36.4%)
smokers, 68.4% have high blood pressure, defined as having
blood pressure > 140/90 mmHg or taking antihypertensive
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medication, and 89% had a BMI higher than the cut-off for
normal body weight (CDC 2020).

Although Asian Americans have one of the lowest rates
of diabetes when compared to African Americans and His-
panic/Latinos, approximately 2.3 million Asian Americans,
age 18 years or older, have diabetes and about 0.7 million of
these cases are undiagnosed based on 2018 estimates (CDC
2020). With a population size of 22.6 million people, Asian
Americans make up roughly 7% of the total U.S. popula-
tion (United States Census 2020) but an estimated 10% of
Asian Americans have diabetes, a rate comparable to that
of general Americans as reported by the National Diabetes
Statistics Report.

Asian americans

Asian Americans are a diverse group with rich, varied, and
complex immigration histories and cultures that contrast the
popular yet inaccurate image as a monolithic, homogene-
ous racial/ethnic group. Representing over 2100 languages
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from 48 countries, Asian Americans are indeed a cultur-
ally diverse minority group (Tran 2020). Each sub-ethnic
group underwent unique experiences as they were establish-
ing themselves in the U.S., leading to their individuality as
Asian Americans and underlines the need to view their data
in disaggregated form. The 1965 Immigration and National-
ity Act, which eliminated the discriminatory national-origins
quota law and created an immigration preference based upon
a system of skills-based jobs and unifying individuals with
their U.S.-based family members (Chishti et al. 2015; Hing
1993), and the Indochina Migration and Refugee Assis-
tance Act of 1975, created to give refuge to over 130,000
refugees from Vietnam, Kampuchea, and Laos who fled
communist governments (Taylor 2013; V6 2000), leading
to an influx of Vietnamese, Cambodian, and Laotians to the
U.S., changed the overall make-up of Asian Americans from
predominantly Chinese and Japanese to one that includes
over 20 countries in East and Southeast Asia and the Indian
subcontinent (Budiman and Ruiz 2021; Lee 2015). The
U.S. Asian American population has grown from 1 million
prior to 1965 to close to 23 million today (Budiman and
Ruiz 2021). Although Asian Americans have long been part
of America’s history, today’s Asian American population
largely consist of either immigrants, refugees, and/or their
U.S. born children. The exception are Japanese Americans,
a majority U.S. born population, many of whom can trace
their ancestry to the early Issei—first generation Japanese
Americans who came to the U.S. during 1885-1924 (Ichioka
1988). The top six groups today in terms of population size
in the U.S. are Chinese, Asian Indian (also referred to as
South Asian), Filipino, Vietnamese, Korean, and Japanese
(Budiman and Ruiz 2021).

With over 2.3 million adult residents having been diag-
nosed with diabetes, 1.9 million of which is type 2 diabetes
(California Department of Public Health 2020), California is
home to roughly one-third of Asian Americans in the U.S. In
fact, California has the largest number of Asian Americans
according to the Pew Research Center (Budiman and Ruiz
2021). Asian Americans make up nearly 15% of Califor-
nia’s population at over 5.8 million, with approximately 27%
Chinese, 22% Filipino, 14% Asian Indian/South Asian, 12%
Vietnamese, 8% Korean, and 5% Japanese Americans (US
Census Bureau 2016-2020).

Data disaggregation

Data disaggregation starting with the 2000 U.S. Census
which separated Asian Americans and Pacific Islanders
(Srinivasan and Guillermo 2000) have successfully been
able to isolate unique disparities in these communities,
catalyzing improvements in how services and programs
are developed and delivered (Nguyen et al. 2013). Having
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disaggregated data helps researchers, health care providers,
and policy makers fine tune cancer surveillance, screen-
ing, prevention, and treatment among Asian Americans and
Pacific Islanders (Chen et al. 2004; Nguyen et al. 2014). It
helps to isolate gaps and disparities in diverse issues such as
tobacco use (Nguyen 2019), diabetes (Kanaya et al. 2011),
victimization and delinquency (Le and Arifuku 2005), and
academic/achievement gaps (Dolly Nguyen et al. 2015;
Ngo and Sablan 2019)—all of which are important in better
understanding the many facets of Asian American health.

Among Asian Americans alone, having disaggregated
data means being able to look at the unique issues faced by
Asian sub-ethnic groups, from the more populous groups
such as the Chinese, Japanese, Vietnamese, and Filipinos,
to the less populous groups, including Indonesians, Hmong,
and Laotians. Collectively, Asian Americans are one of the
most educated groups in the U.S.—more than half of Asian
Americans (54%) age 25 years or older have a bachelor’s
degree (National Center for Education Statistics [NCES]
2019). However, once separated into more specific sub-
ethnic groups, the differences in educational attainment are
quite alarming. Although a majority of Chinese, Korean, and
Japanese American adults have a bachelor’s degree or higher
(>50%), only a small percentage of Bhutanese, Cambodians,
Hmong, and Laotians have a bachelor’s degree (i.e., 10%, 16%,
18%, and 18%, respectively) (NCES 2019). Using data from
the National Center for Health Statistics’ Multiple Cause of
Death mortality files from 2003-2011, Hastings and colleagues
(2015) identified different causes of death among several Asian
American sub-ethnic groups. In their analysis, the team found
that the leading cause of death among the collective Asian
American group was cancer but once disaggregated, unique
information emerged. Disaggregated data showed that heart
disease was the leading cause of death among South Asian,
Filipino, and Japanese men and that contrary to the information
obtained from aggregated data, cancer is not the leading cause
of death among South Asian women (Hastings et al. 2015).

The purpose of this paper is to identify the association
between diabetes and the known risk factors for diabetes
among Asian Americans and in doing so, differentiate the
strengths of association between diabetes and the known risk
factors across the top six Asian American sub-ethnic groups
living in California. Ultimately, the results of this research
will provide further evidence in support of data disaggrega-
tion, particularly among Asian Americans and health.

Methods

This study is a secondary analysis of health data from the
California Health Interview Surveys (CHIS) collected and
housed by UCLA’s Center for Health Policy Research.
Conducted via telephone interviews, CHIS is the most
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comprehensive health survey in the state of California.
Ten years (i.e., 2007-2016) of CHIS data were pooled, re-
weighted, re-coded, and analyzed for this study.

Variables of interest

Diabetes was assessed using the CHIS variable (AB22)
linked to the question “Has a doctor ever told you have
diabetes?” with possible responses “yes”, “no”, and “bor-
derline or pre-diabetes”. This variable was dichotomized
by combining the “yes” category with the “borderline or
pre-diabetes” category as the latter category yielded less
than 1.75% of the sample. Racial/ethnic group categories
were formed using three CHIS variables: the current Office
of Management and Budget/Department of Finance race
designation (OMBSRREO), the Latin/Hispanic subtypes
variable (LATIN9TP), and the Asian 9 subtypes variable
(ASIANDY). The newly created race variable used for analysis
included the categories non-Hispanic White, non-Hispanic
Black, and Mexican as well as Chinese, Japanese, Korean,
Filipino, South Asian, and Vietnamese, the top six larg-
est Asian ethnic groups in terms of sample size. Mexican
rather than Latinx was identified as a race/ethnic category
because (1) the Hispanic/Latinx population in California is
overwhelmingly Mexican American (approximately 75-80%
of Hispanics/Latinx in our CHIS data sample were Mexican
Americans) and (2) as researchers advocating for data dis-
aggregation for Asian Americans, it would be negligent to
justify disaggregating all Asians to sub-ethnic groups, but
not the Hispanic/Latinx population. For comparisons with
non-Hispanic White, Black, and Mexicans, an “all Asian”
race category was created by combining Chinese, Japanese,
Korean, Filipino, South Asian, Vietnamese, and other Asian
groups. Age and body mass index (BMI) were treated as
continuous variables. Marital status was divided into four
categories (1 =married; 2=1living w/ partner; 3 = widowed/
separated/divorced; 4 =never married). Current smoking and
high blood pressure were dichotomized (yes/no response).
Similar to diabetes, high blood pressure was based on a
question that asked respondents if a doctor ever told them
they have high blood pressure. Because data on dietary
intake was limited for the 10-year pooled sample, weekly
fast food consumption was used as a proxy for diet/nutrition
in the analysis.

Statistical analysis

Statistical analyses included age-adjusted diabetes preva-
lence rates and descriptive statistics for non-Hispanic
White, non-Hispanic Black, Mexicans, Asian Americans
as an aggregate group, as well as stratified by six Asian
sub-ethnic groups. CHIS data were age-standardized to the
2010 U.S. Census for comparison of diabetes prevalence

rates among the groups. To identify the association between
diabetes and the various known risk factors, we conducted
logistic regression analysis (Cox 1958) using diabetes as the
dichotomous outcome. All programming code and analyses
were conducted with STATA statistical software version
14.0 (StataCorp 2015).

Missing data and response rates

Since CHIS is a telephone survey and participants are
allowed to skip questions they do not want to answer, miss-
ing data do exist and have been imputed by the CHIS data
team prior to distribution for secondary data analysis. Over-
all, missing data are low but more sensitive questions had
higher rates of missing data (California Health Interview
Survey [CHIS] 2020). Survey completion rates or response
rates varied across the different years of data collection.
CHIS report a median response rate of 39.2% in 2007 (CHIS
2009), 37.7% in 2009 (CHIS 2011), 35% in 2011-12 (CHIS
2014), 31.4% in 2013-14 (CHIS 2016), 25.7% in 2015-16
(CHIS 2017), and 12.2% in 2017-18 (CHIS 2019).

Results

The final sample size for this study was close to a quarter
of a million Californians (n=223,926). This sample con-
sisted of 139,792 non-Hispanic Whites, 10,284 African
Americans, 27,116 Mexican Americans, and 21,267 Asian
Americans.

Table 1 provides a detailed look at the basic demographic
characteristics of the overall sample as well as the aggre-
gated Asian American sample and disaggregated Asian
American sample (i.e., Chinese, Japanese, Korean, Filipino,
South Asian, and Vietnamese). Chinese Americans made up
the bulk of the Asian American sample at 29% (n=6186),
followed by Vietnamese Americans at 18% (n=3865), and
Korean Americans at 15% (n=3173). Mean age for the over-
all sample was 55.60 years although the mean age varied
across the different ethnic groups. Japanese Americans had
the highest mean age at 62.48 years and South Asians were
the youngest at 43.09 years. With the exception of South
Asians, a majority (>50%) of the sample were female. Most
of these individuals were also married, except for African
Americans. Using body mass index cutoffs specifically
adjusted for Asian Americans (Hsu et al. 2015; Suzuki et al.
2007), the average BMI for all Asian groups/categorization
ranged from within healthy range (18.5-22.9) to above
healthy range normal (23.0-26.9). Among the Asian Amer-
ican sample, Japanese Americans had the highest rates of
high blood pressure at 45.90% versus South Asians who had
the lowest rates at 19.30%. Of the Asian American sample,
smoking rates were highest among Vietnamese Americans
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Table 2 Results of logistic regression analysis for diabetes and the known risk factors — aggregated Asian American group compared to non-
Hispanic White, African Americans, and Mexicans

Overall sample
(n=202,047)
OR [95% CI]

Non-Hispanic White
(n=139,792)
OR [95% CI]

African American
(n=10,284)
OR [95% CI]

Mexican American
(n=27,116)
OR [95% CI]

Asian American
(n=21,267)
OR [95% CI]

Sex (male)
Age
Race

Mexican
Other Hispanics

African Americans
Am Ind/Native Am

Chinese
Japanese
Korean
Filipino
South Asian
Vietnamese
Other Asian
NHOPI
Multiracial

Marital status
Living w/ partner
Wid/Sep/Div
Never Married
Diet
Smoking
High blood pressure
Body mass index

1.31[1.22, 1.39] ***
1.05 [1.05, 1.05] ***

2.58 [2.35, 2.82] #**
1.94 [1.68, 2.23] *#*
1.62 [1.43, 1.84] ##+
2.01 [1.58, 2.54] #**
1.81 [1.46, 2.23] *#*
1.79 [1.40, 2.29] *#*
2.18 [1.71,2.79] #**
2.94 [2.41, 3.60] ***
2.70 [2.12, 3.46] ***
1.58 [1.12, 2.23] **

2.00 [1.23, 3.34] **

2.33[1.37, 3.94] #*

141 [1.14, 1.74] #**

0.82[0.71, 0.96] *
1.00 [.92, 1.10]
0.99 [0.87, 1.12]

1.01 [0.997, 1.03]

1.23 [1.11, 1.36] ***
2.67 [2.48, 2.88] ***
1.08 [1.07, 1.09] #**

1.33[1.22, 1.44] ***
1.04 [1.04, 1.05] ***

0.87[0.72, 1.06]
1.09 [1.00, 1.18]
1.25[1.06, 1.49] *

1.02 [1.00, 1.04]

1.26 [1.10, 1.43] ##*
2.39[2.20, 2.61] ***
1.11 [1.10, 1.12] ***

1.251[.99, 1.57]
1.05 [1.04, 1.06] ***

0.88[0.50, 1.54]
0.89[0.67, 1.19]
1.26 [0.90, 1.78]

0.97 [.92, 1.02]
1.12[0.85, 1.49]
3.64 [2.79, 4.77] ***
1.07 [1.06, 1.09] #**

1.33[1.14, 1.55] ***
1.05 [1.05, 1.06] ***

0.87[0.66, 1.13]
1.05[0.81,,1.29]
0.75 [0.60, 0.96] *

0.99 [.95, 1.03]

1.29 [1.05, 1.60] *
2.96 [2.51, 3.50] ***
1.052 [1.04, 1.06] ***

1.21[0.98, 1.50]
1.05 [1.04, 1.06] ***

0.64 [0.26, 1.59]
0.8310.64, 1.12]
0.7310.47,1.13]

1.03[0.97, 1.10]
1.13[0.74, 1.72]
2.51[2.01, 3.15] ***
1.08 [1.06, 1.10] ***

Reference groups are female, non-Hispanic White, married, non-smoker, and no high blood pressure, respectively. *p <0.05, **p<0.01,

w4 <0.001

Table 3 Results of logistic regression analysis for diabetes and the known risk factors — aggregated Asian American group compared to disag-
gregated Asian American sub-ethnic groups

Japanese
American
(n=2222)
OR [95% CI]

Korean
American
(n=3173)
OR [95% CI]

Filipino American South Asian

(n=2796)
OR [95% CT]

American
(n=2109)
OR [95% CI]

Vietnamese
American
(n=3865)
OR [95% CI]

Chinese
American
(n=6186)
OR [95% CI]
Sex (male) 1.14 [0.76, 1.72]
Age 1.05[1.03, 1.06]
ek
Marital Status
Living w/ 0.77 [0.30, 1.95]
partner 0.87 [0.48, 1.59]
Wid/Sep/Div  0.48 [0.24, 0.99] *

Never Married
Diet
Smoking

High blood pres-
sure

Body mass index

0.99[0.88, 1.11]
0.91[0.38, 2.195

2.22[1.52,3.26]

seskok

1.05 [1.02, 1.08]

deokok

1.4210.82,2.45]
1.05[1.02, 1.08]

eskok

0.95[0.25, 3.55]
1.02[0.48, 2.20]
0.57[0.26, 1.23]

1.11[0.98, 1.27]
1.21 [0.45, 3.25]

2.23[1.09, 4.54] *

1.10 [1.06, 1.14]

Heokk

1.19 [0.65, 2.19]
1.06 [1.04, 1.08]

Heokk

0.08 [0.02, 0.35]

kesksk

1.47 [0.82, 2.65]
0.27 [0.10, 0.74] *
1.08 [0.86, 1.35]
3.02 [1.43, 6.39]

ok

1.65 [0.95, 2.86]

1.13 [1.05, 1.22]

kg

1.55[0.99, 2.43]
1.06 [1.05, 1.07]

eokok

0.5310.06, 4.92]
0.66 [0.39, 1.13]
1.27 [0.64, 2.52]

1.00 [0.90, 1.12]
0.90[0.41, 2.00]

2.82[1.82,4.36]

Heokck

1.11[1.06, 1.16]

kR

1.24 [0.61, 2.54]
1.07 [1.04, 1.09]

sk

0.39[0.13, 1.13]
1.5310.63, 3.72]
0.27[0.11, 0.67]

Hk

0.92 [0.80, 1.05]
1.79[0.73, 4.37]

1.68 [0.78, 3.61]

1.13 [1.05, 1.23]

sk

1.08[0.66, 1.76]
1.04 [1.01, 1.06] **

0.75 [0.18, 3.06]
0.59 [0.31, 1.12]
0.30 [0.12, 0.75] *

0.92[0.23, 1.81]
0.64 [0.23, 1.81]

2.8310.97, 1.04]

seskok

1.01[0.00, 0.07]

Reference groups are female, married, non-smoker, and no high blood pressure, respectively. *p <0.05, **p <0.01, ***p <0.001
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Korean Americans, those who were current smokers had
three times the odds of having diabetes compared to those
who did not smoke (OR=3.02 [1.43, 6.39]). Among South
Asians, age, marital status (i.e., never married), and body
mass index were associated with diabetes. In all cases, mari-
tal status, more specifically not being married, was protec-
tive against diabetes. Although Filipino Americans had high
rates of weekly fast food consumption, no associations were
seen between diabetes and fast food consumption among
them or any other Asian American sub-ethnic groups.

Conclusion

Aggregated data masked the many nuances in regard to dia-
betes rates and related risk factors among Asian Americans
in this sample. Using disaggregated data and looking spe-
cifically at sub-ethnic Asian American groups better quanti-
fies diabetes rates among specific Asian Americans and also
better isolates diabetes risk factors that are unique to each
specific group. Our findings support the need for looking
at data in disaggregated form and corroborates with previ-
ous research studies that have identified unique health chal-
lenges among Asian Americans. Looking at disaggregated
data from over 2 million adult members of Kaiser Perma-
nente in Northern California, Karter and colleagues, in the
DISTANCE study, found high rates of diabetes among Fili-
pino Americans and South Asian Americans being masked
by lower rates among Chinese Americans and other ethnic
groups (Karter et al. 2013). Additional evidence suggests
high rates of diabetes particularly among Filipino Ameri-
cans (Fuller-Thomson et al. 2017; Gomez et al. 2004). A
cross-sectional survey conducted in Houston, Texas, found
high prevalence of diabetes among Filipino Americans and
suggests that Filipinos Americans are at a higher risk of
developing diabetes than non-Hispanic Whites (Cuasay
et al. 2001). It is important to note, however, that although
Filipino Americans have one of the highest rates of diabe-
tes among Asian Americans, people in the Philippines do
not necessarily have one of the highest rates of diabetes in
Asia (Ramachandran et al. 2012). Possible reasons for high
rates of diabetes among Filipino Americans include high
consumption of fat and meat (Vargas 2018) and adoption of
western lifestyles (Araneta 2019). Among Chinese Ameri-
cans, diet, reduced physical activity, and access to health
care may be linked to diabetes (Varma et al. 2006) while low
health literacy is a barrier to care post diagnosis (Leung et al.
2014). Medically underserved Chinese Americans are at an
increased risk for diabetes and complications from diabetes
because of poverty, limited English proficiency, and lack of
culturally and linguistically tailored care (Ivey et al. 2012).
Although national level data describes something different,
the Agency for Healthcare Research and Quality (AHRQ)
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reported that Korean Americans have higher diabetes rates
than non-Hispanic Whites (Islam et al. 2013). A combina-
tion of changes in diet, environment, physical activity, liv-
ing arrangements, social relationships, and mental health
are linked to diabetes among Korean Americans (Kim et al.
2015). Overall, existing evidence suggests a need to examine
specific sub-ethnic groups in health research since Asian
Americans should not be treated as one homogeneous group.

Limitations

Several limitations should be noted when reviewing the
results of this analysis. First, the data used for this study
was collected only among California residents and thus
may not be generalizable to Asian Americans living in
other parts of the U.S. CHIS is an extensive survey and can
be time-consuming thus only a specific subset of individu-
als may have provided their data. Since data was collected
over 10 years and pooled, there are some issues with miss-
ing data and the effects of time (e.g., the sample in 2006
may be different from the sample in 2016). Lastly, because
we chose to pool 10 years of data and analyze it post hoc,
the types of items on the CHIS over the span of 10 years
was out of our control and thus we had to use whatever
items were available for the 10-year time period as proxies
for other behaviors (e.g., fast food consumption in place of
dietary intake/behaviors).

Implications

The findings from this study highlight the importance of
viewing data on a disaggregated level. More specifically, the
authors of this manuscript encourage researchers, practition-
ers, and public health professionals to utilize disaggregated
data in decision making surrounding Asian Americans and
their health because we have seen and proven with data that
they are not homogeneous. We encourage health profession-
als to develop more targeted approaches to prevention and
management of diabetes among this diverse population.
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