Supplemental Table 1. Exam visits were used from the seven NHLBI Care studies in dbGaP.
	Study
	Diet Form
	Diet Items
	Exam Years
	Exams Used
	Nutrition Data Available
	Physical Activity Data Available

	ARIC
	FFQ 
	semi-quantitative 66-item
	1987-89, 1990-92, 1993-95, 1996-98 
	Exams 1-4
	Exams 1, 3
	Exams 1, 3

	CARDIA
	Diet history, FFQ-2nd visit
	102 questions
	1985-86, 1987-88, 1990-91, 1992-93, 1995-96, 2000-01
	Exams 0, 2, 5, 7, 10,15
	Exams 0, 2, 5, 7
	Exams 2, 5, 7, 10, 15

	CHS
	Diet history
	96 questions
	1989, 1993-1994, 1997-1998, 1998-1999, 2005-2006
	Exams 1, 3, 7, 8, 9
	Exam 1, 8
	Exams 1, 3, 9

	FHS OFFSPRING
	FFQ
	semi-quantitative 88-items
	1979-83, 1983-87, 1987-91, 1991-95, 1995-98, 1998-2001, 2005-08
	Exams 2, 3, 5, 6, 7, 8, 9 
	Exams 3, 5, 6, 7,8
	Exams 2, 4, 5, 6, 7, 8, 9

	FHS GENX 3
	FFQ
	semi-quantitative 88-items
	2002-05, 2008-11
	Exams 1, 2
	Exam 1, 2
	Exam 1, 2, 

	MESA*
	FFQ
	semi-quantitative 153-items
	2000-02, 2002-04, 2004-05, 2005-07, 2010-11
	Exam 1, 2, 3, 4, 5
	Exam 5
	Exam 5

	WHI
	FFQ
	semi-quantitative 145-items
	1993-2005, 2005-10, 2010-15
	1993-2005: Exam 1, 2, 3, 4
	1993-2005: Exam 1, 2, 3, 4
	1993-2005: Exam 1, 2, 3, 4


[bookmark: _Hlk171510769]Abbreviations: NHLBI, National Heart, Lung, and Blood Institute; Care, Candidate Gene Association Resource; dbGaP, Database of Genotypes and Phenotypes; ARIC, Atherosclerosis Risk in Communities study,26 CARDIA, Coronary Artery Risk Development in Young Adults Study,30 CHS, Cardiovascular Heart Study,31 FHS, Framingham Heart Study Offspring and GENX 3 studies,28 MESA, Multi-Ethnic Study of Atherosclerosis Study,27 and Women’s Health Initiative study (WHI).29
*All of MESA study participants were included in the trainset because of missing data for FFQ in visit 1, except visit 5. WHI was included in the trainset by random assignment. The later years in WHI (2005-10, 2010-15, 2025-) were used to gather cumulative incident type 2 diabetes data. 



Supplemental Table 2. Mean characteristics of food intake for different dietary patterns over the course of the study.
	Characteristics
	Both Populations
	European Americans
	African Americans
	P Value

	
	Mean  (SD) of Participants
	

	
	
	DASH Dietary Pattern
	
	

	Calcium (mg)
	788.6 (434.1)
	811.6 (437.8)
	609.0 (356.5)
	< 0.0001

	Vitamin C (mg)
	187.0 (200.3)
	189.7 (206.5)
	165.2 (141.4)
	< 0.0001

	Thiamine (mg)
	1.97 (5.8)
	2.0 (6.0)
	1.4 (4.3)
	< 0.0001

	Riboflavin (mg)
	2.5 (5.6)
	2.6 (5.7)
	1.9 (4.3)
	< 0.0001

	Niacin (mg)
	23.9 (28.7)
	24.4 (30.2)
	20.2 (10.5)
	< 0.0001

	Carotene (mcg)
	8002.2 (7324.2)
	7842.5 (7173.4)
	9247.0 (8303.9)
	< 0.0001

	Linoleic acid (g)
	9.7 (5.4)
	9.9 (5.5)
	8.1 (4.8)
	< 0.0001

	Dietary fiber (g)
	18.2 (8.3)
	18.2 (8.2)
	17.7 (9.1)
	< 0.0001

	Potassium to sodium ratio
	1.63 (1.2)
	1.60 (0.7)
	1.86 (2.9)
	< 0.0001

	Polyunsaturated fat to saturated fat ratio
	0.52 (0.2)
	0.52 (0.2)
	0.47 (0.2)
	< 0.0001

	Monounsaturated fat to saturated fat ratio
	1.15 (0.2)
	1.15 (0.2)
	1.16 (0.2)
	0.2760  

	
	Mediterranean Dietary Pattern
	

	Coffee (oz)
	29.6 (54.4)
	30.6 (56.0)
	22.2 (39.5)
	< 0.0001

	Chicken (oz)
	4.6 (7.8)
	4.3 (7.3)
	7.1 (10.8)
	< 0.0001

	Fish (oz)
	1.5 (3.0)
	1.4 (2.7)
	2.1 (4.6)
	< 0.0001

	Fruit (oz)
	23.7 (33.6)
	22.9 (32.2)
	30.1 (43.2)
	< 0.0001

	Vegetables (oz)
	14.7 (20.6)
	14.2 (19.5)
	19.3 (28.1)
	< 0.0001

	Lentils/beans (oz)
	1.7 (3.2)
	1.7 (3.1)
	1.7 (3.4)
	0.6042

	Nuts (oz)
	0.5 (1.1)
	0.5 (1.1)
	0.4 (0.9)
	< 0.0001

	Wholegrains (oz)
	8.3 (16.8)
	8.0 (16.9)
	10.2 (16.2)
	< 0.0001

	Low fat dairy (oz)
	15.8 (32.8)
	16.6 (33.5)
	9.5 (25.0)
	< 0.0001

	
	Southern Dietary Pattern
	

	Red meat (oz)
	8.9 (15.1)
	8.7 (15.0)
	11.0 (16.0)
	< 0.0001

	Processed meat (oz)
	5.0 (9.4)
	4.3 (8.5)
	10.3 (13.4)
	< 0.0001

	Refined grains (oz)
	7.5 (11.6)
	7.0 (10.8)
	11.2 (15.7)
	< 0.0001

	Sugar sweetened beverages (oz)
	13.0 (37.6)
	10.9 (33.9)
	29.4 (56.3)
	< 0.0001

	Desserts (oz)
	9.3 (18.4)
	9.2 (18.3)
	10.1 (18.6)
	0.0008

	Fried foods (oz)
	4.7 (8.0)
	4.4 (7.6)
	6.5 (10.7)
	< 0.0001

	Cholesterol from food (mg)
	260.0 (154.5)
	256.1 (152.3)
	290.0 (167.5)
	< 0.0001

	Shellfish (oz)
	0.7 (1.4)
	0.7 (1.3)
	0.6(1.9)
	< 0.0001


Abbreviations: sd, standard deviation; oz, ounces
P values for t-tests for continuous variables to compare equality between means between ancestries. Analysis showed that all variables were statistically significant between each other except monounsaturated fat to saturated fat ratio and lentil/beans intake. 

Supplemental Table 3. Descriptive characteristics at baseline among European Americans and African Americans.
	
	Ancestries Combined
	European Americans
	African Americans
	P Value Comparing 
African Americans to European Americans

	
	 (n=9,488)
	 (n=8,283)
	 (n=1,205)
	

	Characteristic
	Mean (SD) or Column Percent (%) of Participants
	

	Age  (18-94 years)
	54.2 (11.9)
	
	
	<0.0001

	18-61 years
	49.2  (8.4)
	48.7 (8.7)
	52.0 (4.8)
	

	62-94 years 
	69.7  (6.6)
	69.9 (6.5)
	67.1 (6.4)
	

	Body mass index  (BMI)
	26.7 (4.9)
	26.4 (4.7)
	29.9 (0.2)
	<0.0001

	Weight status  (%)
	
	
	
	<0.0001

	Underweight  (BMI ≤ 18.5 kg/m2)
	1.2
	1.2
	1.4
	<0.0001

	Normal weight  (BMI 18.5-24.9 kg/m2)
	34.1
	36.2
	19.8
	

	Overweight (BMI 25.0–29.9 kg/m2)
	41.4
	41.7
	39.7
	

	Obese (BMI ≥ 30 kg/m2)
	23.3
	21.0
	39.2
	

	Class I obesity  (BMI ≥ 30.0–34.9 kg/m2)
	18.5
	17.6
	25.9
	

	Class II obesity  (BMI ≥ 35.0–39.9 kg/m2)
	5.8
	5.3
	9.4
	

	Class III obesity  (BMI ≥ 40.0 kg/m2)
	2.3
	1.9
	5.5
	

	Waist circumference (ins)
	79.5 (28.1)
	77.2 (28.7)
	95.6 (17.0)
	<0.0001

	Waist circumference (% ≥ 40 ins men & ≥ 35 ins  women) 
	82.3
	79.8
	98.9
	<0.0001

	Physical activity  (% high level)
	50.3
	52.7
	33.9
	<0.0001

	Current cigarette smoking  (%)
	21.7
	20.4
	30..3
	<0.0001

	Current alcohol intake  (%)
	55.5
	58.6
	34.1
	<0.0001

	Systolic blood pressure  (mmHg)
	121.4 (18.3)
	120.4 (17.7)
	128.3 (20.6)
	<0.0001

	Systolic blood pressure  (%  > 120mmHg)
	46.7
	44.7
	60.6
	<0.0001

	Diastolic blood pressure
	73.7 (10.9)
	72.8 (10.3)
	79.6 (12.4)
	<0.0001

	Diastolic blood pressure (% >80 mmHg)
	23.8
	20.8
	44.5
	<0.0001

	HDL  (mmHg)
	53.0 (16.2)
	52.6 (16.0)
	56.2 (17.2)
	<0.0001

	HDL  (% < 40mg/dL: men and < 50mg/dL: women)
	33.5
	34.3
	28.1
	<.0001

	Triglycerides  (mg/dL)
	123.3 (76.0)
	125.7 (78.3)
	107.4 (55.7)
	<0.0001

	Triglycerides  (%  >150mg/dL)
	24.2
	25.8
	13.5
	<.0001

	Total cholesterol (mg/dL)
	211.4 (45.7)
	211.2 (46.1)
	213.0 (42.6)
	0.1866

	Total cholesterol (≥ 200 md/dL)
	58.4
	58.3
	59.2
	0.551

	Fasting blood glucose  (mg/dL)
	100.4 (19.0)
	99.5 (15.9)
	106.3 (32.8)
	<0.0001

	Fasting blood glucose  (%  > 100 mg/dL)
	39.6
	38.0
	50.2
	<0.0001

	
	
	
	
	

	Diabetes medications (%)
	1.4
	1.2
	2.8
	<0.0001

	Blood pressure medications (%)
	28.2
	25.4
	47.6
	<0.0001

	Polygenic risk score
	5.49e-07
	-0.0338 (1.02)
	0.1195 (0.971)
	<0.0001



Abbreviations: HDL, high density lipoprotein cholesterol; SD, standard deviation
%, percent of sample. All other variable results are means.
P values for proportions of categorical variables among European Americans and African Americans were calculated using Pearson’s chi-square tests of hypothesis for independence, or t-tests for continuous variables to compare equality between means between ancestries. Analysis showed that all variables were statistically significant except total cholesterol.


Supplemental Table 4. Association between obesity markers, clinical indices and their combined effects on incident type 2 diabetes risk. 
	Characteristics
	European Americans
	P Value
	African Americans
	P Value

	
	Odds Ratio (95% Confidence Interval)

	[bookmark: _Hlk174384866]BMI per 1 SD Z score
	1.08 (1.07-1.10)
	<0.0001*
	1.08 (1.06-1.10)
	< 0.0001*

	Normal weight (BMI 18.5-24.9 kg/m2)
	1.00 
	
	1.00
	

	Oversight/obese (BMI > 25.0 kg/m2)
	1.84 (1.62-2.09)
	<0.0001*
	1.50 (1.11-2.04)
	0.009*

	Obesity markers per 1 SD Z score
	2.34 (2.11-2.60)
	< 0.0001*
	2.58 (2.18-3.06)
	< 0.0001*

	Lowest tertile (ref)
	1.00
	
	1.00
	

	2nd tertile
	2.18 (1.73-2.74)
	< 0.0001*
	2.00 (1.35-2.95)
	< 0.0001*

	Highest tertile
	3.69 (2.88-4.74)
	< 0.0001*
	4.07 (2.81-5.90)
	< 0.0001*

	Clinical indices per 1 SD Z score
	2.43 (2.24-2.64)
	< 0.0001*
	2.63 (2.24-3.09)
	< 0.0001*

	Lowest tertile (ref)
	1.00
	
	1.00
	

	2nd tertile
	1.77 (1.51-2.06)
	< 0.0001*
	2.16 (1.60-2.91)
	< 0.0001*

	Highest tertile
	4.19 (3.55-4.93)
	< 0.0001*
	5.57 (3.92-7.91)
	< 0.0001*

	Obesity markers + Clinical indices per 1 SD Z score
	2.47 (2.29-2.66)
	< 0.0001*
	2.63 (2.33-2.97)
	< 0.0001*

	Lowest tertile (ref)
	1.00
	
	1.00
	

	2nd tertile
	2.90 (2.33-3.61)
	< 0.0001*
	3.43 (2.20-5.35)
	< 0.0001*

	Highest tertile
	7.87 (6.24-9.91)
	
	9.94 (6.36-15.52)
	< 0.0001*



Abbreviation: BMI, body mass index
Bold indicates p values that were statistically significant at p < 0.05.
*Bonferroni adjustment for multiple testing (p < 0.05/2= < 0.025).
Type 2 diabetes status was regressed against BMI, the combined obesity markers, clinical indices, and the combined obesity markers and clinical indices adjusting for a covariate summary score composed of age, sex, current cigarette smoking status, current drinking status, education level, physical activity, time, and 10 principal components for population stratification. 
Obesity markers were composed of body mass index, waist circumference, and waist to hip ratio, then converted to Z scores.
[bookmark: _Hlk167573919]Obesity markers + Clinical indices refer to the metabolic burden, which was composed of body mass index, waist circumference, waist to hip ratio, systolic blood pressure, diastolic blood pressure, high density lipoprotein level, low density lipoprotein level, triglycerides, total cholesterol, and fasting blood glucose and then converted to Z scores. 


Supplemental Table 5. Datasets utilized in our study are from NHLBI CARe in dbGaP. 
	Datasets
	Accession Numbers

	ARIC
	phg000035, phg000079, phs000280

	CARDIA
	 phg000091, phs000285

	CHS
	phg000183, phs000287

	FHS OFFSPRING 
	phg000004, phs000007

	FHS GENX3
	phg000006, phs00007

	MESA
	phg000071, phs000209

	WHI
	phg000061, phs000200


[bookmark: _Hlk171510779]Abbreviations: NHLBI, National Heart, Lung, and Blood Institute; Care, Candidate Gene Association Resource; dbGaP, Database of Genotypes and Phenotypes; ARIC, Atherosclerosis Risk in Communities study; CARDIA, Coronary Artery Risk Development in Young Adults Study; CHS, Cardiovascular Heart Study; FHS, Framingham Heart Study Offspring and GENX 3 studies; MESA, Multi-Ethnic Study of Atherosclerosis Study; and Women’s Health Initiative study (WHI).

