eTable 1 Baseline characteristics of participants classified by all-cause mortality.
	[bookmark: _Hlk157343638]
	Overall (n=42697)
	Alive (n=36176)
	Deceased (n=6521)
	P value

	Number (%) of participants
	
	
	
	

	Baseline characteristics
	
	
	
	

	Age at baseline, mean (SE), y 
	47.11 (0.19)
	44.78 (0.19)
	66.19 (0.28)
	< 0.0001

	Sex, n (%), million
	
	
	
	< 0.0001

	Female
	94.439 (51.1)
	84.798 (51.5)
	96.414 (47.8)
	

	Male
	90.512 (48.9)
	79.990 (48.5)
	105.222 (52.2)
	

	Education
	
	
	
	< 0.0001

	<High school education
	30.648 (16.6)
	24.556 (16.9)
	60.920 (30.2)
	

	≥High school education
	154.303 (83.4)
	140.232 (83.1)
	140.716 (69.8)
	

	Race/ethnicity, n (%), million
	
	
	
	< 0.0001

	Hispanic
	24.398 (13.2)
	23.041 (13.0)
	13.568 (6.7)
	

	Black
	19.295 (10.4)
	17.191 (10.4)
	21.041 (10.4)
	

	White 
	128.924 (69.7)
	112.938 (69.5)
	159.864 (79.3)
	

	Others
	12.334 (6.7)
	11.618 (6.1)
	7.162 (3.6)
	

	Current smoker, n (%), million
	39.802 (21.5)
	35.038 (21.3)
	47.644 (23.6)
	0.003

	PIR, mean (SE)
	3.02 (0.03)
	3.08 (0.03)
	2.52 (0.04)
	< 0.0001

	BMI_kg.m2, mean (SD)
	28.78 (0.06)
	28.79 (0.07)
	28.71 (0.10)
	0.52

	SBP, mean (SE), mmHg
	122.24 (0.16)
	120.84 (0.16)
	133.81 (0.34)
	< 0.0001

	LDL-C, mean (SE), mg/dL
	115.91 (0.38)
	116.09 (0.40)
	114.42 (0.80)
	0.05

	HbA1c, mean (SE), %
	5.57 (0.01)
	5.53 (0.01)
	5.94 (0.02)
	< 0.0001

	HEI, mean (SE)
	50.38 (0.17)
	50.23 (0.18)
	51.63 (0.27)
	< 0.0001

	eGFR, mean (SE), mL/min/1.73 m²
	93.89 (0.26)
	96.26 (0.26)
	74.24 (0.43)
	< 0.0001

	Follow-up, y
	9.89 (0.09)
	10.15 (0.10)
	 7.69 (0.10)
	< 0.0001


HS: high school; SBP: systolic blood pressure; LDL-C: low density lipoprotein cholesterol; HbA1c: hemoglobin A1c; eGFR: estimated glomerular filtration rate.

eTable 2 Baseline characteristics of participants classified by CVD mortality.
	
	Overall (n=42697)
	Alive (n=40651)
	CVD-death 
(n=2046)
	P value

	Number (%) of participants
	
	
	
	

	Baseline characteristics
	
	
	
	

	Age at baseline, mean (SE), y 
	47.11 (0.19)
	44.78 (0.19)
	68.90 (0.43)
	< 0.0001

	Sex, n (%), million
	
	
	
	< 0.001

	Female
	94.439 (51.1)
	84.798 (51.5)
	2.795 (46.4)
	

	Male
	90.512 (48.9)
	79.990 (48.5)
	3.235 (53.6)
	

	Education, n (%), million
	
	
	
	< 0.0001

	<High school education
	30.648 (16.6)
	24.556 (16.9)
	10.943 (32.2)
	

	≥High school education
	154.303 (83.4)
	140.232 (83.1)
	11.087 (67.8)
	

	Race/ethnicity, n (%), million
	
	
	
	< 0.0001

	Hispanic
	24.398 (13.2)
	23.041 (13.0)
	5.799 (6.3)
	

	Black
	19.295 (10.4)
	17.191 (10.4)
	6.485 (10.8)
	

	White
	128.924 (69.7)
	112.938 (69.5)
	7.807 (79.7)
	

	Others
	12.334 (6.7)
	11.618 (6.1)
	8.943 (3.2)
	

	Current smoker, n (%), million
	39.802 (21.5)
	35.038 (21.3)
	14.129 (18.7)
	0.005

	PIR, mean (SE)
	3.02 (0.03)
	3.08 (0.03)
	2.45 (0.05)
	< 0.0001

	BMI_kg.m2, mean (SE)
	28.78 (0.06)
	28.79 (0.07)
	29.21 (0.18)
	0.005

	SBP, mean (SE), mmHg
	122.24 (0.16)
	120.84 (0.16)
	136.78 (0.63)
	< 0.0001

	LDL-C, mean (SE), mg/dL
	115.91 (0.38)
	116.09 (0.40)
	113.18 (1.52)
	0.07

	HbA1c, mean (SE), %
	5.57 (0.01)
	5.53 (0.01)
	6.04 (0.04)
	< 0.0001

	HEI, mean (SE)
	50.38 (0.17)
	50.23 (0.18)
	52.00 (0.43)
	< 0.0001

	eGFR, mean (SE), mL/min/1.73 m²
	93.89 (0.26)
	96.26 (0.26)
	70.24 (0.72)
	< 0.0001

	Follow-up, y
	9.89 (0.09)
	10.15 (0.10)
	 7.75 (0.17)
	< 0.0001



HS: high school; SBP: systolic blood pressure; LDL-C: low density lipoprotein cholesterol; HbA1c: hemoglobin A1c; eGFR: estimated glomerular filtration rate.
eTable 3 Multiplicative and additive interactions among CKM conditions. 
	
	T2D and CVD
	T2D and CKD
	CVD and CKD
	T2D, CVD, and CKD

	All-cause mortality
	
	
	
	

	Multiplicative interaction
	
	
	
	

	HR (95%CI)
	0.90 (0.72, 1.12)
	1.07 (0.86, 1.33)
	0.83 (0.68, 1.01)
	1.22 (0.77, 1.94)

	Additive interaction
	
	
	
	

	RERI (95%CI)
	-0.18 (-0.80, 0.44)
	0.35 (-0.27, 0.99)
	-0.04 (-0.71, 0.62)
	0.59 (-0.34, 1.54)

	AP (95%CI)
	-0.10 (-0.45, 0.26)
	0.14 (-0.09, 0.36)
	-0.02 (-0.28, 0.24)
	0.17 (-0.10, 0.41)

	S (95%CI)
	0.83 (0.42, 1.62)
	1.29 (0.82, 2.04)
	0.97 (0.64, 1.47)
	1.31 (0.86, 2.01)

	
	
	
	
	

	CVD mortality
	
	
	
	

	Multiplicative interaction
	
	
	
	

	HR (95%CI)
	0.72 (0.49, 1.06)
	1.03 (0.72, 1.48)
	0.76 (0.53, 1.10)
	0.77 (0.34, 1.71)

	Additive interaction
	
	
	
	

	RERI (95%CI)
	-0.02 (-1.53, 1.49)
	0.90 (-0.53, 2.35)
	1.30 (-0.63, 3.23)
	-0.16 (-2.72, 2.41)

	AP (95%CI)
	-0.01 (-0.56, 0.54)
	0.27 (-0.08, 0.62)
	0.25 (-0.06, 0.56)
	-0.03 (-0.53, 0.47)

	S (95%CI)
	0.99 (0.42, 2.31)
	1.61 (0.77, 3.38)
	1.45 (0.85, 2.48)
	0.96 (0.53, 1.76)


RERI: relative excess risk due to interaction, AP: attributable proportion due to interaction, S: synergy index.









eTable 4 Association of CKM conditions with all-cause and CVD mortality.
	

	None
(n=)
	T2D
(n=)
	CVD
(n=)
	CKD
(n=)
	T2D and CVD
(n=)
	T2D and CKD
(n=)
	CVD and CKD
(n=)
	T2D, CVD, and CKD (n=)
	Total
(n=)

	All-cause mortality
	
	
	
	
	
	
	
	
	

	Mortality No./total No.
	2048/28398
	519/3578
	523/1754
	1177/3896
	249/794
	682/1992
	684/1162
	639/1123
	6521/42697

	Crude incidence rate, per 1000 person-year (95%CI)
	7.04
	1.69
	33.14
	34.41
	40.22
	44.14
	88.79
	93.78
	15.99

	Model, HR (95%CI)
	
	
	
	
	
	
	
	
	

	4
	ref
	1.96 (1.46, 2.62)
	1.32 (1.07, 1.63)
	1.85 (1.58, 2.17)
	2.62 (2.17, 3.17)
	2.48 (2.03, 3.02)
	1.83 (1.53, 2.18)
	3.59 (2.88, 4.48)
	

	5
	ref
	1.14 (0.77, 1.68)
	2.41 (1.66, 3.50)
	2.14 (1.57, 2.92)
	2.40 (1.43, 4.02)
	3.16 (2.12, 4.70)
	4.67 (3.27, 6.68)
	4.97 (3.22, 7.67)
	

	
	
	
	
	
	
	
	
	
	

	CVD mortality
	
	
	
	
	
	
	
	
	

	Mortality No./total No.
	481/28398
	143/3578
	193/1754
	367/3896
	99/794
	215/1992
	301/1162
	254/1123
	2047/42697

	Crude incidence rate, per 1000 person-year (95%CI)
	110.64
	102.58
	124.50
	137.10
	134.13
	144.42
	174.32
	205.06
	135.02

	Model, HR (95%CI)
	
	
	
	
	
	
	
	
	

	4
	ref
	1.35 (1.09, 1.68)
	1.80 (1.51, 2.16)
	1.86 (1.56, 2.21)
	1.94 (1.38, 2.72)
	2.49 (2.04, 3.03)
	2.43 (1.99, 2.96)
	3.39 (2.73, 4.20)
	

	5
	ref
	1.32 (0.90, 1.94)
	2.78 (1.94, 3.98)
	2.34 (1.69, 3.25)
	2.76 (1.58, 4.81)
	3.60 (2.40, 5.39)
	5.39 (3.62, 8.02)
	5.14 (3.34, 7.92)
	


Model 4: adjusted all covariates in model 3 while excluding participants who died within two years of follow-up.
Model 5: model 3 further adjusted for prescription of anti-hypertensive, hypoglycemic, antiplatelet medications and statins.
