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~ 21 million

~ 1.3 million







California census, 2016, by Race/ethnicity

Caucasian: 38%

Latino: 39%

Asian/Pacific Islander:15%

African-American: 6%

http://www.census.gov/quickfacts/CA



Source: Hawaii's Behavioral Risk Factor Surveillance System (BRFSS)



Source: Hawaii's Behavioral Risk Factor Surveillance System (BRFSS)



Uchima O, et al. Prev Chron Dis  2019:16;E22

Diabetes prevalence by age and race ethnicity, Hawai’i 
Behavioral Risk Factor Surveillance System, 2011, 2013, 2015 
(N = 18,200)



Age adjusted Obesity Prevalence among Adults 
(>=18 years), Single Race, US 2014

:www.cdc.gov/nchs/data/series/sr_03/sr03_040.pdf

%

Native Hawaiian and Pacific Islander National Health Interview Survey, 2014

https://www.cdc.gov/nchs/data/series/sr_03/sr03_040.pdf




BMI and Type 2 Diabetes*  by ethnicity, 
North Kohala, Hawaii, 1997-2000

* WHO 1999 criteria, 2 hour oral glucose tolerance test
Grandinetti A et al  Ethn Dis 2007;17:250-255



Prevalence  of type 2 diabetes among 2.1 million adults, 
Northern California Kaiser Hospitals in 2010

Race /Ethnicity Prevalence (%)

Pacific Islander 18.3
Filipino 16.1
South Asian 15.9

Latino 14.0
African American 13.7
Native American 13.4

Southeast Asian 10.5
Japanese 10.3
Vietnamese 9.9
Korean 9.9
Chinese 8.2 8.2

White 7.3 

Karter AJ et al; Diabetes Care 2013: 36;574-9



Standardized Diabetes Incidence (per 1,000 Person-years),  
Kaiser Permanente Northern California, 2010

Karter AJ et al. Diabetes Care  2013:36;574-9



Karter AJ et al. Diabetes Care  2013:36;574-9

BMI among 1,704,363,adult members, by race and diabetes status,
Kaiser Permanente Northern California, 2010



American Diabetes Association Revised Screening 
Guidelines, Effective January 2015



Methods: Study Population

Data from population/community based clinical studies among Asian 
Americans with oral glucose tolerance test (OGTT) measures 

 Mediators of Atherosclerosis among South Asians Living in 
America (MASALA) Study in San Francisco, CA and Chicago, IL

 North Kohala Study on the island of Hawai’I

 Seattle Japanese Diabetes Community Study in Seattle, WA

 UCSD Filipino Health Study in San Diego, CA

Araneta, Kanaya, Hsu et al Diabetes Care 2015;38(5):814-20



Percent distribution of Asian-Americans with newly 
diagnosed diabetes, by BMI at diagnosis
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37% of women and 21% of men with diabetes had BMI<25 kg/m2

Araneta, Kanaya, Hsu et al Diabetes Care 2015;38(5):814-20



Screening Asian-Americans at BMI>= 23 kg/m2trengths 
and Limitations

 Among 21 million Asian-Americans
~ 1.7 million (>=45 years) have diabetes:
~  510,000 are undiagnosed

 300,000 could be identified with Screen @ 23
 But ~ 210,000  with  BMI: <=22.9 kg/m2 might remain 

undiagnosed or diagnosis will be delayed



• Menke , JAMA 2015;314:1021-9 

Asian Americans have the highest prevalence of undiagnosed
diabetes (51%), NHANES, 2011-2012 

22.6%
20.6%

21.8%



JS Yudkin and CS Yajnik, Lancet 2004; 363:157-63



Ethnic differences in visceral adipose tissue (VAT), in women 
ages >=55 years, without cardiovascular disease

African-
Caucasian Filipina         American
(n=196) (n=181) (n=193)

BMI (kg/m2) 26.0 25.5 29.7*
Waist girth (cm) 80.7 81.9 88.1*
Truncal fat (% DXA)      30.5 31.4 33.6*
Body fat (%, DXA) 27.3 28.2 39.6*

Diabetes† (%) 5.8 32.1* 12.1

* p<0.05, †1999 WHO criteria

Araneta MRG and Barrett-Connor E.  Obes Res 2005:13;1458-65



Visceral adipose tissue by computed tomography
African American vs Filipina women

BMI=25 kg/m2,  
Height: 5’7”, Weight: 160 lbs
VAT: 25.4 cm3

BMI=20 kg/m2

Height: 5’4”, Weight: 115 lbs
VAT: 84.0 cm3

African-American Filipina

Araneta et al.  Obes Res 2005:13;1458-65



Visceral adipose tissue by waist girth in women 
with normal* BMI, by ethnicity, ages 55-86

*Normal BMI: Filipino: <23 kg/m2; African-American, Caucasian: <25 kg/m2

Araneta, Barrett-Connor.  Obes Res 2005:13;1458-65



VAT among women with normal waist circumference: 
Filipinas <80 cm; Caucasians & African-Americans <88 cm 

African-
Caucasian Filipina American

VAT (cm3) 50.9† 54.8* 43.8    
Type 2 diabetes (%) 3.3 23.3*‡ 10.4

*p <0.05 Caucasian vs Filipino, † p<0.05 Caucasian vs African-American, ‡ p<0.05 African-
American vs Filipino

Araneta MRG and Barrett-Connor E.  Obesity 2007 (in press)

Araneta MRG  and Barrett-Connor E.  Obes Res 2005:13;1458-65



Regional fat distribution, among 55-80 year old women 
without known CVD

African-
White        Filipina American
n=158 n=117 n=149

Intermuscular fat (cm2)          24.2 21.5 23.4
Pericardial fat (cm2) 144 191* 123
Intrathoracic fat (cm2 ) 47 46 29

muscles: % fat_________
Oblique 13.7 15.2 14.0
Paraspinal 22.3*† 17.1 19.3
Psoas 10.5† 9.4  8.2   
Rectus abdominis 25.6 35.4*‡ 26.7

*p <0.05 Caucasian vs Filipino, † p<0.05 Caucasian vs African-American, ‡ p<0.05 African-American vs Filipino

Larsen, Allison, Kang  Med Sci Sports Exercise 2014; 426:520-528



Shah  Int J Obes  2016;40:639-45 



Abdominal muscle is inversely associated with T2D 
independent of VAT, particularly among women with 
BMI <25 kg/m2

Larsen et al. J Clin Endocrinol Metab 2015; 100(1):E105-9



• Gujral,  Ann Intern Med 2017; April 3

Prevalence of metabolic abnormality but normal weight (MAN)
1/3 of all normal weight adults had MAN

Whites: 21% Blacks:      31%
Hispanics: 39%
Chinese:   32% South Asians: 40%



• Gujral,  Ann Intern Med 2017; April 3

For the equivalent number of cardiometabolic abnormalities 
at BMI=25 kg/m2 in Whites, corresponding BMI values are:

Blacks:      22.3 kg/m2 Hispanics: 21.5 kg/m2 

Chinese:   20.5 kg/m2 South Asians: 18.9 kg/m2 



• Gujral,  Ann Intern Med 2017; April 3

For the equivalent number of cardiometabolic abnormalities 
at BMI=30 kg/m2 in Whites, corresponding BMI values are:
Blacks:      29.9 kg/m2 Hispanics: 27.0 kg/m2 

Chinese:   24.5 kg/m2 South Asians: 23.3 kg/m2 



Adipose Tissue Is an Endocrine Organ:
Its Function in Health and Disease

Reprinted in adapted form from Trayhurn P, Wood IS. Br J Nutr. 2004;92:347–355, with 
permission of Cambridge University Press. | Eckel RH, et al. Lancet. 2005;365:1415–
1428. | Lyon CJ, et al. Endocrinology. 2003;144:2195–2200. 

CRP = C-reactive protein; IL-6 = interleukin-6; TNFα = tumor necrosis factor-alpha

Inflammation Atherogenic 
Dyslipidemia

Type 2 
Diabetes

Thrombosis

Atherosclerosis

Hypertension
 Lipoprotein lipase

 Angiotensinogen
 IL-6

 CRP

 Plasminogen 
activator inhibitor-1

(PA-1)

 Insulin

 Lactate

 Resistin

 Leptin

 Adiponectin

 TNF α

 Adipsin
(Complement D)

 Free Fatty Acids



Adiponectin concentration in normoglycemic women, 
ages 40-86

Adiponectin concentration was lowest in Filipino and 
African-American women, 

*†‡ *† *† *† *†

*p <0.05 Filipino vs Caucasian, † p<0.05 African-American vs Caucasian, ‡ p<0.05 African-American vs Filipino

Adiponectin levels were lowest in normoglycemic Filipinas and African-Americans

*†‡

WHR

*
†

*† *† *† *†

Araneta, Barrett-Connor.  Obesity 2007:15;2454-62
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