Supplemental Figure 1. Flow diagram of analytical participant selection criteria, the CARDIA Study 
Abbreviations: CARDIA, coronary artery risk development in young adults; PAT, pericardial adipose tissue.
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Supplemental Table 1. Spearman’s (rho) correlation between body mass index, waist circumference, waist-to-height ratio, and pericardial adipose tissue at exam year 15, the CARDIA Study (2000-2001)
	Variables
	BMI
	WC
	WHtR
	PAT

	BMI
	-
	
	
	

	WC
	0.86*
	-
	
	

	WHtR
	0.92*
	0.93*
	-
	

	PAT
	0.59*
	0.74*
	0.69*
	-


*Statistically significant (P < 0.001).
Abbreviations: BMI, body mass index; WC, waist circumference, WHtR, waist-to-height ratio; PAT, pericardial adipose tissue


Supplemental Table 2. Participants characteristics of those included in analyses at exam year 15 (baseline), compared to those who were excluded, the CARDIA Study (2000-2001)
	Participants Characteristics
	n
	Included 
participants
	n
	Excluded participants

	Women, n (%)
	2,570
	1,433 (55.8)
	2,544
	1,354 (53.2)

	Black, n (%)
	2,570
	1,136 (44.2)
	2,544
	1,501 (59.0)*

	Age, years
	2,570
	40.3±3.6
	1,101
	40.0±3.7*

	Education, years
	2,570
	15.1±2.5
	1,090
	14.4±2.5*

	Full time occupation, n (%)
	2,570
	1,924 (74.9)
	1,091
	791 (72.5)

	Current smoker, n (%)
	2,570
	
	1,094
	*

	    Never
	
	1,577 (61.4)
	
	615 (56.2)

	    Former
	
	487 (19.0)
	
	178 (16.3)

	    Current
	
	506 (19.7)
	
	301 (27.5)

	Alcohol consumption, mL/day
	2,570
	2.4 (13.3)
	1,091
	0.0 (13.3)

	Waist circumference, cm
	2,570
	87.8±13.6
	1,074
	92.6±18.9*

	Body mass index, kg/m2 
	2,570
	28.1±6.1
	1,058
	30.4±8.1*

	WHtR
	2,570
	0.51±0.1
	1,060
	0.55±0.1*

	Systolic BP, mm Hg
	2,570
	112.3±14.2
	1,087
	115.4±16.3*

	Diastolic BP, mm Hg
	2,570
	74.1±11.2
	1,087
	75.4±12.5*

	Total cholesterol, mg/dL
	2,570
	184.0±34.0
	1,042
	186.2±39.8

	HDL-C, mg/dL
	2,570
	51.2±14.3
	1,042
	49.5±15.1*

	aDiet quality score
	2,570
	63.1±11.5
	2,493
	60.8±11.6*

	Self-reported MVPA, EU
	2,570
	288.0 (354.0)
	1,084
	263.5 (343.5)*

	PAT, mL
	2,570
	37.6 (28.0)
	323
	52.2 (43.7)*


Note: Data are mean ± standard deviation or median (interquartile range) at year 15 unless otherwise specified. aDerived from year 0, 7, or 20. *P < 0.05; p-values testing for differences between Included vs. Excluded using independent samples t-tests, Wilcoxon-Mann Whitney tests, or chi-square tests, as appropriate. 
Abbreviations: WHtR, waist-to-height ratio; BP, blood pressure; HDL-C, high-density lipoprotein-cholesterol; MVPA, moderate-to-vigorous intensity physical activity; EU, exercise unit; PAT, pericardial adipose tissue.


Supplemental Table 3. Sensitivity, specificity, and Youden index using cut-off values for pericardial adipose tissue at exam years 15 in predicting diabetes and prediabetes 5, 10, and 15 later, the CARDIA Study (2000-2016) 
	Female
	Outcome
	Cut-off (cm3)
	Sensitivity (%)
	Specificity (%)
	Youden index

	
	Diabetes
	42.3
	58.8
	73.9
	0.33

	
	Prediabetes
	34.5
	51.9
	63.5
	0.15

	Male
	Outcome
	Cut-off (cm3)
	Sensitivity (%)
	Specificity (%)
	Youden index

	
	Diabetes
	63.1
	49.1
	76.8
	0.26

	
	Prediabetes
	51.2
	46.7
	66.6
	0.14


Abbreviations: PAT, pericardial adipose tissue. 


[bookmark: _Hlk100159138]Supplemental Table 4. Adjusted hazard ratio (95% CI) of incident hyperglycemia 5, 10, and 15 years later by tertile of pericardial adipose tissue at exam year 15, the CARDIA Study (2000-2016)
	
	Hyperglycemia 5 - 15 years later

	 
	T1
	T2
	T3
	Ptrend
	Per 10 cm3 increment

	Person-years
	12,840
	12,855
	12,855
	
	

	No. of hyperglycemia
	174
	249
	351
	
	

	Incidence rate*
	13.6
	19.4
	27.3
	
	

	Unadjusted
	1 (ref.)
	1.50 (1.23, 1.82)
	2.36 (1.97, 2.84)
	<0.001
	10.10 (10.10, 10.15)

	Model 1
	1 (ref.)
	1.49 (1.22, 1.82)
	2.31 (1.90, 2.81)
	<0.001
	10.13 (10.01, 13.56)

	Model 2
	1 (ref.)
	1.21 (0.98, 1.48)
	1.59 (1.29, 1.97)
	<0.001
	10.08 (10.05, 10.11)

	Model 3
	1 (ref.)
	1.03 (0.84, 1.27)
	1.13 (0.89, 1.44)
	0.473
	10.03 (9.99, 10.06)


Note: Pericardial adipose tissue (cm3) tertile: 7.0 ≤T1≤ 29.3, 29.3<T2 ≤47.4, and 47.4<T3. Bolded are statistically significant (P < 0.05). Model 1 adjusts for sex, race, center, age at year 15, education and occupation status at year 20 or 25. Model 2 adjusts for Model 1, plus smoking status at year 20 or 25, averages (exam years 15 and 20, or exam years 15, 20, and 25) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, antihypertensive and lipids lowering medication use at exam year 15, diet quality score (derived from exam years 0, 7, and/or 20), and family history of diabetes at exam year 25. Model 3 adjusts for Model 2, plus body mass index (averages of exam years 15 and 20, or exam years 15, 20, and 25). *Incidence rate indicates per 1,000 person-years.


[bookmark: _Hlk108779861]Supplemental Table 5. Adjusted hazard ratio (95% CI) of incident (fasting glucose defined) diabetes/prediabetes 5, 10, and 15 years later by tertile of pericardial adipose tissue at exam year 15, the CARDIA Study (2000-2016)
	
	Diabetes 5 - 15 years later3

	  
	T1
	T2
	T3
	Ptrend
	Per 10 cm3 increment

	Person-years
	12,990
	12,990
	12,990
	
	

	No. of diabetes
	20
	23
	76
	
	

	Incidence rate*
	1.5
	1.8
	5.9
	
	

	Unadjusted
	1 (ref.)
	1.17 (0.64, 2.12)
	3.95 (2.42, 6.47)
	<0.001
	10.19 (10.14, 10.24)

	Model 1
	1 (ref.)
	1.20 (0.66, 2.19)
	4.44 (2.65, 7.44)
	<0.001
	10.23 (10.18, 10.29)

	Model 2
	1 (ref.)
	0.86 (0.46, 1.63)
	2.60 (1.48, 4.55)
	<0.001
	10.18 (10.12, 10.25)

	Model 3
	1 (ref.)
	0.69 (0.36, 1.32)
	1.61 (0.87, 2.99)
	0.006
	10.12 (10.05, 10.20)

	
	Prediabetes 5 - 15 years later3

	 
	T1
	T2
	T3
	Ptrend
	Per 10 cm3 increment

	Person-years
	12,990
	12,990
	12,990
	
	

	No. of prediabetes
	132
	182
	256
	
	

	Incidence rate*
	10.2
	14.0
	19.7
	
	

	Unadjusted
	1 (ref.)
	1.44 (1.15, 1.80)
	2.30 (1.86, 2.84)
	<0.001
	10.11 (10.09, 10.14)

	Model 1
	1 (ref.)
	1.34 (1.07, 1.69)
	1.98 (1.58, 2.48)
	<0.001
	10.09 (10.06, 10.12)

	Model 2
	1 (ref.)
	1.12 (0.89, 1.42)
	1.36 (1.06, 1.75)
	0.035
	10.04 (10.01, 10.08)

	Model 3
	1 (ref.)
	0.97 (0.76, 1.24)
	0.98 (0.74, 1.30)
	0.965
	9.98 (9.94, 10.03)


Note: Pericardial adipose tissue (cm3) tertile: 7.0 ≤T1≤ 29.3, 29.3<T2 ≤47.4, and 47.4<T3. Bolded values are statistically significant (P < 0.05). Model 1 adjusts for sex, race, center, age at exam year 15, education and occupation status at exam year 30. Model 2 adjusts for Model 1, plus smoking status at exam year 30, averages (exam years 15, 20, 25, and 30) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, diet quality score (derived from exam years 0, 7, and/or 20), antihypertensive and lipids lowering medication use at exam year 15, and family history of diabetes at exam year 25. Model 3 adjusts for Model 2, plus body mass index (averages of exam years 15, 20, 25, and 30). *Incidence rate indicates per 1,000 person-years.


Supplemental Table 6. Associations of pericardial adipose tissue at year 15 with fasting glucose 5, 10, and 15 years later, the CARDIA Study (2000-2016)
	
	Outcome variable: fasting glucose (mg/dL)

	
	Exam year 20
	Exam year 25
	Exam year 30

	
	β (SE)
	95% CI
	β (SE)
	95% CI
	β (SE)
	95% CI

	Unadjusted
	0.13 (0.01)
	0.11, 0.15
	0.18 (0.01)
	0.15, 0.21
	0.23 (0.02)
	0.19, 0.27

	Model 1
	0.12 (0.01)
	0.09, 0.14
	0.17 (0.02)
	0.14, 0.20
	0.23 (0.02)
	0.18, 0.27

	Model 2
	0.08 (0.01)
	0.05, 0.10
	0.11 (0.02)
	0.08, 0.15
	0.18 (0.02)
	0.13, 0.22

	Model 3
	0.03 (0.02)
	0.00, 0.06
	0.06 (0.02)
	0.02, 0.10
	0.11 (0.03)
	0.06, 0.16


Note: Bolded values are statistically significant (P < 0.05). Model 1 adjusts for sex, race, center, age at year 15, education and occupation status at exam years 20 (for 5 years later model), 25 (for 10 years later model), or 30 (for 15 years later model). Model 2 adjusts for Model 1, plus smoking status at exam years 20 (for 5 years later model), 25 (for 10 years later model), or 30 (for 15 years later model), averages (between exam year 15 and exam year 20 (for 5 years later model), 25 (for 10 years later model), or 30 (for 15 years later model)) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, diet quality score (derived from exam years 0, 7, and/or 20), antihypertensive and lipids lowering medication use at exam year 15, and family history of diabetes at exam year 25 (for 10 years and 15 years later models). Model 3 adjusts for Model 2, plus average of body mass index (between exam year 15 and exam year 20 (for 5 years later model), 25 (for 10 years later model), or 30 (for 15 years later model). 


Supplemental Table 7. Adjusted hazard ratio (95% CI) of incident (fasting glucose defined) diabetes/prediabetes 5, 10, and 15 years later by quartile of pericardial adipose tissue at exam year 15, the CARDIA Study (2000-2016)
	
	Diabetes 5 - 15 years later

	  
	Q1
	Q2
	Q3
	Q4
	Ptrend

	Person-years
	9,630
	9,645
	9,645
	9,630
	

	No. of diabetes
	35
	36
	68
	114
	

	Incidence rate*
	3.6
	3.7
	7.1
	11.8
	

	Unadjusted
	1 (ref.)
	1.03 (0.65, 1.64)
	1.98 (1.31, 2.97)
	3.52 (2.41, 5.14)
	<0.001

	Model 1
	1 (ref.)
	1.13 (0.71, 1.81)
	2.24 (1.48, 3.38)
	5.19 (3.49, 7.72)
	<0.001

	Model 2
	1 (ref.)
	0.91 (0.57, 1.48)
	1.63 (1.06, 2.52)
	3.45 (2.25, 5.29)
	<0.001

	Model 3
	1 (ref.)
	0.82 (0.51, 1.33)
	1.22 (0.77, 1.92)
	2.20 (1.36, 3.57)
	<0.001

	
	Prediabetes 5 - 15 years later

	 
	Q1
	Q2
	Q3
	Q4
	Ptrend

	Person-years
	9,630
	9,645
	9,645
	9,630
	

	No. of prediabetes
	104
	147
	174
	197
	

	Incidence rate*
	10.8
	15.2
	18.0
	20.5
	

	Unadjusted
	1 (ref.)
	1.44 (1.12, 1.85)
	1.71 (1.33, 2.19)
	2.09 (1.62, 2.70)
	<0.001

	Model 1
	1 (ref.)
	1.45 (1.12, 1.87)
	1.34 (1.07, 1.69)
	1.98 (1.58, 2.48)
	<0.001

	Model 2
	1 (ref.)
	1.22 (0.94, 1.58)
	1.27 (0.98, 1.65)
	1.38 (1.05, 1.82)
	0.150

	Model 3
	1 (ref.)
	1.09 (0.84, 1.41)
	0.99 (0.75, 1.31)
	0.93 (0.68, 1.27)
	0.680


Note: Pericardial adipose tissue (cm3) quartile: 7.0 ≤ Q1 (n=642) ≤ 25.9, 25.9 < Q2 (n=643) ≤ 37.6, 37.6 < Q3 (n=643) ≤ 53.9, and 53.9 < Q4 (n=642). Bolded values are statistically significant (P < 0.05). Model 1 adjusts for sex, race, center, age at exam year 15, education and occupation status at exam year 30. Model 2 adjusts for Model 1, plus smoking status at exam year 30, averages (exam years 15, 20, 25, and 30) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, diet quality score (derived from exam years 0, 7, and/or 20), antihypertensive and lipids lowering medication use at exam year 15, and family history of diabetes at exam year 25. Model 3 adjusts for Model 2, plus body mass index (averages of exam years 15, 20, 25, and 30). *Incidence rate indicates per 1,000 person-years.
Supplemental Table 8. Adjusted hazard ratio (95% CI) of incident (fasting glucose defined) diabetes/prediabetes 5, 10, and 15 years later by quintile of pericardial adipose tissue at exam year 15, the CARDIA Study (2000-2016)
	
	Diabetes 5 - 15 years later

	  
	Q1
	Q2
	Q3
	Q4
	Q5
	Ptrend

	Person-years
	7,710
	7,710
	7,710
	7,710
	7,710
	

	No. of diabetes
	28
	32
	39
	53
	101
	

	Incidence rate*
	3.6
	4.2
	5.1
	6.9
	13.1
	

	Unadjusted
	1 (ref.)
	1.15 (0.86, 2.28)
	1.40 (0.86, 2.28)
	1.94 (1.22, 3.06)
	3.95 (2.60, 6.00)
	<0.001

	Model 1
	1 (ref.)
	1.23 (0.74, 2.04)
	1.58 (0.97, 2.58)
	2.31 (1.45, 3.68)
	6.03 (3.89, 9.33)
	<0.001

	Model 2
	1 (ref.)
	1.06 (0.63, 1.77)
	1.23 (0.74, 2.04)
	1.68 (1.04, 2.73)
	3.93 (2.46, 6.30)
	<0.001

	Model 3
	1 (ref.)
	0.94 (0.56, 1.59)
	0.98 (0.59, 1.65)
	1.17 (0.70, 1.20)
	2.41 (1.42, 4.08)
	<0.001

	
	Prediabetes 5 - 15 years later

	 
	Q1
	Q2
	Q3
	Q4
	Q5
	Ptrend

	Person-years
	7,710
	7,710
	7,710
	7,710
	7,710
	

	No. of prediabetes
	82
	103
	126
	150
	161
	

	Incidence rate*
	10.6
	13.4
	16.3
	19.5
	20.9
	

	Unadjusted
	1 (ref.)
	1.31 (0.98, 1.75)
	1.62 (1.23, 2.14)
	2.03 (1.55, 2.66)
	2.40 (1.84, 3.13)
	<0.001

	Model 1
	1 (ref.)
	1.32 (0.99, 1.77)
	1.56 (1.18, 2.07)
	1.91 (1.45, 2.51)
	2.24 (1.69, 2.97)
	<0.001

	Model 2
	1 (ref.)
	1.16 (0.87, 1.56)
	1.22 (0.92, 1.63)
	1.37 (1.03, 1.82)
	1.42 (1.05, 1.93)
	0.181

	Model 3
	1 (ref.)
	1.05 (0.78, 1.41)
	1.02 (0.76, 1.37)
	1.02 (0.75, 1.39)
	0.93 (0.66, 1.32)
	0.936


Note: Pericardial adipose tissue (cm3) quartile: 7.0 ≤ Q1 (n=514) ≤ 23.8, 23.8 < Q2 (n=514) ≤ 32.7, 32.7 < Q3 (n=514) ≤ 43.2, 43.2 < Q4 (n=514) ≤ 58.8, and 58.8 < Q5 (n=514). Bolded values are statistically significant (P < 0.05). Model 1 adjusts for sex, race, center, age at exam year 15, education and occupation status at exam year 30. Model 2 adjusts for Model 1, plus smoking status at exam year 30, averages (exam years 15, 20, 25, and 30) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, diet quality score (derived from exam years 0, 7, and/or 20), antihypertensive and lipids lowering medication use at exam year 15, and family history of diabetes at exam year 25. Model 3 adjusts for Model 2, plus body mass index (averages of exam years 15, 20, 25, and 30). *Incidence rate indicates per 1,000 person-years.
Supplemental Table 9. Adjusted hazard ratio (95% CI) of incident diabetes/prediabetes 5, 10, and 15 years later by tertile of pericardial adipose tissue at exam year 15, stratified by body mass index classifications at exam year 15, the CARDIA Study (2000-2016)
	BMI classification
	Diabetes 5 - 15 years later

	
	T1
	T2
	T3
	Ptrend

	BMI < 25.0 kg/m2
	1 (ref.)
	1.23 (0.47, 3.23)
	0.23 (0.02, 2.41)
	0.674

	25.0 ≤ BMI < 30.0 kg/m2
	1 (ref.)
	0.71 (0.37, 1.35)
	1.52 (0.72, 3.24)
	0.078

	30.0 kg/m2 ≤ BMI
	1 (ref.)
	0.93 (0.48, 1.77)
	1.81 (0.98, 3.34)
	0.004

	BMI classification
	Prediabetes 5 - 15 years later

	
	T1
	T2
	T3
	Ptrend

	BMI < 25.0 kg/m2
	1 (ref.)
	1.48 (1.02, 2.15)
	1.38 (0.77, 2.48)
	0.117

	25.0 ≤ BMI < 30.0 kg/m2 
	1 (ref.)
	0.78 (0.54, 1.13)
	0.89 (0.58, 1.36)
	0.385

	30.0 kg/m2 ≤ BMI
	1 (ref.)
	1.05 (0.62, 1.78)
	1.04 (0.61, 1.76)
	0.984


Note: Pericardial adipose tissue (cm3) tertile, 7.0≤T1≤29.3 (n=856); 29.3<T2≤47.4 (n=857); 47.4<T3 (n=857). BMI, body mass index. Bolded values are statistically significant (P < 0.05). Models adjust for sex, race, center, age at year 15, education and occupation status at year 30, smoking status at year 30, averages (exam years 15, 20, 25, and 30) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, diet quality score (derived from exam years 0, 7, and/or 20), antihypertensive and lipids lowering medication use at year 15, and family history of diabetes at year 25. 


[bookmark: _GoBack]Supplementary Material l Table 110. Adjusted hazard ratio (95% CI) of incident diabetes/prediabetes 5, 10, and 15 years later by tertile of pericardial adipose tissue at exam year 15, stratified by waist circumference classifications at exam year 15, the CARDIA Study (2000-2016)
	Men

	WC classification
	Diabetes 5 - 15 years later

	
	T1
	T2
	T3
	Ptrend

	WC < 102 cm
	1 (ref.)
	1.03 (0.47, 2.27)
	1.66 (0.74, 3.69)
	0.289

	102 cm ≤ WC
	1 (ref.)
	0.65 (0.32, 1.58)
	1.21 (0.59, 2.64)
	0.033

	WC classification
	Prediabetes 5 - 15 years later

	
	T1
	T2
	T3
	Ptrend

	WC < 102 cm
	1 (ref.)
	0.96 (0.66, 1.41)
	0.99 (0.67, 1.47)
	0.968

	102 cm ≤ WC
	1 (ref.)
	1.31 (0.16, 10.66)
	0.56 (0.07, 4.61)
	0.070

	Women

	WC classification
	Diabetes 5 - 15 years later

	
	T1
	T2
	T3
	Ptrend

	WC < 88 cm
	1 (ref.)
	1.24 (0.67, 2.30)
	1.96 (0.73, 5.30)
	0.397

	88 cm ≤ WC
	1 (ref.)
	0.76 (0.36, 1.60)
	1.41 (0.70, 2.83)
	0.334

	WC classification
	Prediabetes 5 - 15 years later

	
	T1
	T2
	T3
	Ptrend

	WC < 88 cm
	1 (ref.)
	1.30 (0.92, 1.82)
	1.10 (0.60, 2.02)
	0.322

	88 cm ≤ WC
	1 (ref.)
	1.08 (0.55, 2.12)
	1.34 (0.70, 2.56)
	0.379


Note: Pericardial adipose tissue (cm3) tertile, 7.0≤T1≤29.3 (n=856); 29.3<T2≤47.4 (n=857); 47.4<T3 (n=857). WC, waist circumference. Bolded values are statistically significant (P < 0.05). Models adjust for race, center, age at year 15, education and occupation status at year 30, smoking status at year 30, averages (exam years 15, 20, 25, and 30) of moderate-to-vigorous intensity physical activity, alcohol, systolic blood pressure, diastolic blood pressure, total cholesterol, high-density lipoprotein-cholesterol, diet quality score (derived from exam years 0, 7, and/or 20), antihypertensive and lipids lowering medication use at year 15, and family history of diabetes at year 25. 
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