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Abstract
Aims/Introduction: The purpose of this study was to compare risks for metabol-
ic dysfunction and type 2diabetes among Non-Hispanic Asian and Non-Hispanic 
white adults using new nationally representative data in the U.S. We compared 
the metabolic profiles of U.S.-born vs. foreign –born Non-Hispanic Asian adults. 
Materials and Methods: This study used NHANES 2011-2012 adult data for 
Non-Hispanic Asians (n=827) and Non-Hispanic Whites (n=2,108). Standardized 
risk threshold cutoffs for blood pressure, lipids, and glucose were used to deter-
mine metabolic dysfunction. Logistic regression models were used to estimate 
odds of metabolic dysfunction. Covariates included age, sex, education level, 
marital status, BMI, serum cotinine exposure (for smoking), and nativity.
Results: Compared to Non-Hispanic Whites, Non-Hispanic Asians were at in-
creased risk for HDL≤40 mg/dL (men) and≤50 mg/dL (women) (OR=1.78, 95% 
CI=1.02-3.11), HbA1c≥ 5.6 % (OR=3.23, 95% CI= 1.79-5.90), and HbA1c≥6.5 % 
(OR=3.32, 95% CI=1.58-6.98). Relative to U.S.-born Non-Hispanic Asians, for-
eign-born Non-Hispanic Asians had elevated risk for HbA1c ≥ 6.5 % (OR=1.94, 
95% CI=1.24-3.02), total cholesterol ≥ 200 mg/dL (OR= 1.77, 95 %CI = 1.31-
2.39) and LDL ≥ 100 mg/dL (OR=1.79, 95% CI=1.23-2.59). 
Conclusions:  This is the first analysis of metabolic dysfunction and type 2 di-
abetes between U.S vs foreign-born Non-Hispanic Asians using nationally rep-
resentative data.  Non-Hispanic Asian immigrants appear to be the most at risk. 
Independent of BMI, Non-Hispanic Asians were at significantly higher risk for 
low HDL and type 2 diabetes compared to Non-Hispanic white adults.  
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Introduction

              Non-Hispanic Asians are the fastest growing demo-
graphic group in the U.S., and comprise approximately 5.6% of 
the current U.S. population[1]. By 2050 Non-Hispanic Asians are 
projected to make up almost 8% of the total U.S. population[1]. 
Non-Hispanic Asians have become the largest stream of immi-
grants to the U.S., comprising 36% of all new immigrants, sur-
passing the total number of Hispanic immigrants[2].    
 Type 2 diabetes is the fifth leading cause of death 
among Non-Hispanic Asians, after cancer, heart disease, stroke 
and unintentional injuries[3]. Type 2 diabetes is a debilitating 
condition that can lead to comorbid health complications such 
as heart disease and premature death[4]. Metabolic dysfunctions 
associated with type 2 diabetes include high levels of blood glu-
cose and dyslipidemia[5,6].
 Besides the rapid growth of the Non-Hispanic Asian 
population in the U.S., the urgent need of assessing metabolic 
dysfunction in this population also lies in the observation that 
Non-Hispanic Asian populations around the world are at in-
creased risk for metabolic symptoms that may contribute to the 

development of type 2 diabetes[7,8]. Cross-sectional studies that 
compare Non-Hispanic Asian populations to other racial/ethnic 
groups in North America suggest that Non-Hispanic Asians ex-
perience an elevated prevalence of metabolic risk relative to oth-
er racial/ethnic groups[9-11]. 
 Nativity to the U.S. has important effects on the de-
velopment of metabolic dysfunction and type 2 diabetes among 
Non-Hispanic Asians. Previous research on minority immigrant 
health indicates exposure to U.S. lifestyle and the Western diet is 
associated with a decline in overall health.  Hispanic immigrants 
demonstrate increased body mass index[12-14], hypertension[15], 
and high blood pressure[15] after living in the U.S. for a period 
of time. Comparable research on Non-Hispanic Asian popula-
tions is limited. However, there is evidence to show that Asian 
immigrants are in better health upon arrival to the U.S. For ex-
ample, immigrant Korean and Chinese females experience an 
overall decline in health and in the nutritional quality of their 
diets over time[16,17]. As Non-Hispanic Asians acculturate to U.S. 
lifestyle and culture, an increase in chronic disease prevalence is 
observed[18].
 Previous studies examining metabolic dysfunction 
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and type 2 diabetes have not utilized a nationally representative 
sample of Non-Hispanic Asians with objective measures. Us-
ing the most recent wave (2011-2012) of the National Health 
and Nutrition Examination Survey, where Non- Hispanic Asians 
were oversampled for the first time, this study 1) compared the 
risk of metabolic dysfunction and type 2 diabetes of Non-His-
panic Asians and Non-Hispanic white adults in the U.S.; and 2) 
compared the risk of metabolic dysfunction and type 2 diabetes 
between U.S vs foreign-born Non-Hispanic Asian adults.

Materials and Methods

 The source of data for this study is the 2011-2012 Na-
tional Health and Nutrition Examination Survey (NHANES), 
a cross-sectional, nationally representative surveillance system 
designed to assess the current health status of the non-institu-
tionalized population of residents in the U.S. The 2011-2012 
wave of NHANES over-sampled Non-Hispanic Asians for the 
first time, allowing for a robust analysis of Non-Hispanic Asian 
health outcomes. Each survey used a complex, stratified, multi-
staged probability clustering sampling design. NHANES 2011-
2012 was approved by the National Center for Health Statistics 
(NCHS) and Centers for Disease Control (CDC) Institutional 
Review Board, which included written and informed consent 
from the participants. The data collection methods are described 
in detail elsewhere[19].

Study Sample 

  From an original sample size of 9,756 participants, 
only self-identified Non-Hispanic Asian and Non-Hispanic 
white adult participants were included in the present analysis (n= 
2,935). Non-Hispanic Asian adults comprised 28.2 % (n=827) of 
the total study sample. Data were available in sub-samples only 
for low-density lipoprotein (LDL, n=1,309) and for 2-hour oral 
glucose tolerance test (OGTT, n=1,024). 

Measures

 Race was self-reported in NHANES 2011-12. Height 
and weight were measured by trained health professionals in 
a mobile examination center using standardized equipment. 
Body mass index (BMI) was calculated as weight (kg) divided 
by height squared (m2). Serum cotinine exposure was used as 
a proxy for tobacco use, where levels ≥1ng/mL were coded as 
“current smokers”[20]. Age was self-reported at the time of inter-
view, where ‘adult’ was defined to be 18 years and older for this 
study. Other covariates included were marital status (ever mar-
ried vs. never married), education level (less than high school 
vs high school or above) and nativity (born in the U.S vs born 
outside the U.S). Metabolic indicators were defined according 
to American Diabetes Association guidelines. High blood pres-
sure was defined as systolic blood pressure (SBP) ≥ 130 mmHg 
and/or diastolic blood pressure (DBP) ≥ 85 mmHg. Dyslipid-
emia was defined as high density lipoprotein (HDL) ≤ 40 mg/dL 
(male) or ≤ 50 mg/dL (female), low density lipoprotein (LDL) 
≥100mg/dL, triglycerides ≥ 150 mg/dL, and total cholesterol ≥ 
200 mg/dL. Prediabetes was assessed by impaired fasting glu-
cose (IFG) ≥ 100 mg/dL, oral glucose tolerance test (OGTT) ≥ 
140 mg/dL or HbA1c ≥ 5.6 %. Type 2diabetes was indicated as 

IFG ≥126 mg/dL, OGTT ≥ 200 mg/dL or HbA1c ≥ 6.5%[21]. 

Statistical Analysis

 Standard sampling weights, strata, and primary sam-
pling units provided by the NCHS/CDC were applied to adjust 
for unequal probabilities and non-response data in the survey. 
Multivariate logistic regression analysis was used to calculate 
odds ratios for metabolic risk factors and type 2 diabetes; adjust-
ing for age, sex, marital status, BMI, education, nativity, serum 
cotinine exposure (for smoking) , and race as appropriate. Sta-
tistical analyses were carried out using STATA 11.0 for Win-
dows[22].

Results

             Characteristics of the sample are presented in Table 1. 
Compared to Non-Hispanic Asians, Non-Hispanic Whites were 
slightly older (means ± SD = 50.3±0.4 vs. 44.3±0.5 years, p<0.05) 
and had higher BMI (means ± SD = 28.3±0.15 vs 24.4±0.15 kg/
m2, p<0.05). In addition, a higher proportion of Non-Hispan-
ic Whites compared to Non-Hispanic Asians were born in the 
U.S (96.6% vs 16.3%, p<0.05) and had higher serum cotinine 
exposure (38.0% vs 24.7 %, p<0.05). In terms of proportion 
of population at risk for metabolic dysfunction, Non-Hispanic 
Whites were more likely than Non-Hispanic Asians to have high 
SBP (28.7% vs 19.3%, p<0.05) and low HDL (30.8% vs 26.5%, 
p<0.05). However, Non-Hispanic Asians were more likely than 
Non-Hispanic Whites to be pre-diabetic as indicated by: HbA1c 
≥5.6% (50.7% vs 46.7%, p=0.05), and have type 2 diabetes as 
indicated by HbA1c≥ 6.5% (21.2 % vs 15.2%, p<0.001).

Table 1: Sample characteristics of Non-Hispanic Asian and Non-Hispanic white 
adults (18 years and older)a

Total Non-Hispanic Asian Non- Hispanic 
White 

(N=2,935) (N=827) (N=2,108)

Age x̅ (years) 44.3(0.5)* 50.3(0.4)

Edu Level %

Less than HS 8.6** 2.4

College graduate 50.8** 35.9

Gender %

Female 53.6 51.1

Current Marital Status, married % 62.5*  52.2

Serum Cotinine % ≥1ng/mL 24.6* 38

Metabolic Risk Profile

BMI   x̅  (m/kg2) 24.4 (0.1)* 28.3 (0.1)

SBP ≥  130  mmHg 19.3** 28.7

DBP ≥  85 mmHg 9 8.6

HDL ≤ 40 mg/dL (male) & ≤ 50 
mg/dL (female) 26.5* 30.8

LDL ≥100 mg/dL 82.1 83.1

Triglycerides ≥ 150 mg/dL 33.8 37.6

Total Cholesterol  ≥200  mg/dL 47.4 46.7

Diabetes Risk

OGTT ≥200 mg/dL 69.2 66.98

OGTT ≥140 mg/dL 73.9 72.2
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IFG  ≥126 mg/dL 60.2 58.3

IFG ≥100 mg/dL 64.8 64.4

HbA1c≥ 6.5% 21.2** 15.2

HbA1c≥ 5.6% 50.7*** 46.7

Born in the US % 16.2** 96.6

aNational Health and Nutrition Examination and Survey 2011-2012
Data are % values unless otherwise indicated as means±SD.***p=0.05,.*P<0.05, 
**P≤ 0.001

Adjusted Analysis Comparing Non-Hispanic Asians vs 
Non-Hispanic Whites
 Table 2 shows the odds of metabolic dysfunction 
among Non-Hispanic Asians relative to Non-Hispanic Whites 
after adjusting for age, sex, education, smoking, nativity, marital 
status and BMI. Non-Hispanic Asians were significantly more 
at risk than Non-Hispanic Whites for low HDL (OR=1.78, 95% 
CI=1.02-3.11), pre-diabetes by HbA1c ≥ 5.6% (OR=3.25, 95% 
CI=1.79-5.90) and type 2 diabetes by HbA1c≥ 6.5% (OR=3.32, 
95% CI=1.58-6.98). IFG and OGTT indicators did not discrim-
inate significantly between Non-Hispanic Asian and Non-His-
panic White adults.  

Table 2: Adjusted metabolic risks for Non-Hispanic Asian vs. Non-Hispanic 
White Adults in the U.S.

Diabetes Risk Odds Ratio 95 % CI  

OGTT ≥140 mg/dL 2 0.48-8.21

OGTT ≥200 mg/dL 2.63 0.87-7.95

HbA1c ≥ 5.6 % 3.25* 1.79-5.90

HbA1c ≥ 6.5%   3.32* 1.58-6.98

IFG ≥100 mg/dL 0.97 0.63-1.49

IFG ≥126 mg/dL 0.9 0.59-1.37

Metabolic Risk Factors

SBP ≥ 130  mmHg 1.14 0.73-1.79

DBP ≥ 85 mmHg 1.1 1.11-1.33

LDL ≥100 mg/dL 0.63 0.33-1.18

Triglycerides ≥ 150 mg/dL 1.42 0.98-2.06

HDL ≤ 40 mg/dL (male) & 
HDL ≤ 50 mg/dL (female) 1.78* 1.02-3.11

Total Cholesterol ≥200 mg/dL 0.78 0.58-1.06

Model adjusted for age, sex, education level, marital status, BMI, serum cotinine 
exposure (for smoking), and nativity. Non-Hispanic Whites serve as the referent. 
*p<0.05.

Adjusted Analysis Comparing U.S vs Foreign-Born Non-His-
panic Asians
 In Table 3, foreign-born Non-Hispanic Asians showed 
increased risk for elevated LDL (OR=1.79, 95% CI=1.23-2.59), 
high levels of elevated cholesterol (OR=1.77, 95% CI = 1.31-
2.39) and type 2 diabetes by HbA1c ≥ 6.5% (OR=1.94, 95% 
CI=1.24-3.02), relative to U.S. born Non-Hispanic Asian adults 
after adjusting for covariates. 

Table 3: Adjusted metabolic risks for foreign-born vs. U.S.-born Non-Hispanic 
Asian adults in the U.S. 

Diabetes Risk  Odds Ratio 95 % CI

OGTT ≥140 mg/dL 1.91 0.55-6.65

OGTT ≥200 mg/dL 2.53*** 1.00-7.95

HbA1c ≥ 5.6 % 0.92 0.52-1.64

HbA1c≥ 6.5 % 1.94* 1.24-3.02

IFG ≥100 mg/dL 1.35 0.90-2.02

IFG  ≥126 mg/dL 1.39 0.89-2.17

Metabolic Risk Factors

SBP ≥ 130  mmHg 0.85 0.57-1.25

DBP ≥ 85 mmHg 1.48 0.85-2.57

LDL ≥100 mg/dL 1.79* 1.23-2.59

Triglycerides ≥ 150 mg/dL 1.27 0.91-1.77

HDL ≤ 40 mg/dL (male)  ≤ 50 mg/dL (female) 1.37 0.96-1.95

Total Cholesterol  ≥200 mg/dL 1.77* 1.31-2.39

Odds ratios are adjusted for age, sex, education, marital status, serum cotinine, 
and BMI. U.S.-born Non-Hispanic Asians serve as the referent.
***=0.05.,*p<0.05

Discussion

 The purpose of this study was to examine the metabol-
ic profile and type 2 diabetes between Non-Hispanic Asian and 
Non-Hispanic white adults in the U.S., and to compare metabol-
ic dysfunction between U.S born and foreign born Non-Hispanic 
Asian adults.  Overall, Non-Hispanic Asians were at increased 
risk for type 2 diabetes compared to Non-Hispanic Whites. 
Non-Hispanic Asians born outside the U.S. had significantly 
higher risk of type 2 diabetes compared to U.S-born Non-His-
panic Asians.
 The finding of elevated risk of type 2diabetes, and 
decreased HDL, corroborates with previous literature among 
Non-Hispanic Asians compared to Non-Hispanic Whites in 
the U.S[23]. This may be due in part to the traditional Asian diet 
which is primarily composed of refined grains and simple carbo-
hydrates[24].
 It may seem paradoxical that Non-Hispanic Asians 
born outside of the U.S. are in worse overall metabolic health 
compared to Non-Hispanic Asian adults born in the U.S. giv-
en the literature on the negative effects of acculturation and 
exposure to Western lifestyles. This may attest to the need for 
considering socio cultural factors such as a lack of knowledge 
and understanding about healthy and unhealthy foods readily 
available in a new host environment for immigrants. Other than 
diet, chronic stress – which may be experienced by immigrants 
as they adapt to their new environments – may also play a role 
in increased risk of metabolic dysfunction[25-29].  Research has 
shown that chronic stress may lead to energy dysregulation and 
disruption of brain networks that control eating behavior[30]. In 
particular, stress-induced hyper activation of the hypothalam-
ic-pituitary-adrenal axis may play an important role in the accu-
mulation of visceral adipose tissue[31], a risk factor for type 2 di-
abetes. There is research showing the lack of dietary moderation 
among Asian immigrants[25] and this may be due to both a lack of 
nutrition knowledge as well as to emotional eating behaviors. 
 It is also plausible that Western lifestyles are most in-
compatible with the metabolic programming of Non-Hispanic 
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Asians born outside rather than within the U.S. There is evi-
dence from at least one other study to suggest that among young 
Asian American women who are overweight, those who had 
lived in the U.S. for fewer than 12 years had higher percent body 
fat than those who had lived in the U.S. for longer[13].  
 This study highlights the heightened burden of metabol-
ic dysfunction and type 2 diabetes among Non-Hispanic Asians 
relative to Non-Hispanic Whites, especially among foreign-born 
Non-Hispanic Asian living in the U.S. Although our study has 
several strengths, it is not without limitations. The cross-section-
al nature prohibits the ability to make causal inferences related 
to metabolic dysfunction and type 2diabetes.  While NHANES 
is a large population based dataset, it does not delineate specif-
ic country of origin nor allow for the identification of specific 
Asian ethnic subgroups. Therefore, we were unable to discern 
different ethnic groups within the Non-Hispanic Asian popula-
tion, among whom metabolic risk and type 2 diabetes may vary 
by country of origin or Non-Hispanic Asian ethnicity.
 Despite some limitations, to our knowledge, this is the 
first study to examine the metabolic profile and type 2 diabe-
tes risk among Non-Hispanic Asian adults in the U.S. using a 
large and nationally representative sample. Clinical implica-
tions from our study include the need for clinicians who serve 
Non-Hispanic Asian patients to be cognizant of the elevated risk 
among this minority group. Interventions tailored specifically 
to Non-Hispanic Asians are warranted. Moreover, future sur-
veillance data should consider variations among Non-Hispanic 
Asian subgroups that may be important to health outcomes and 
disparities.  Future research should also explore differences in 
psychosocial and behavioral risk factors between U.S. and for-
eign-born Non-Hispanic Asians.
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