	Supplementary Table S1. Comparison of baseline characteristics between training and test sets in the three cohorts

	Variable
	DM
	CVD
	CMM

	
	Training (n=5532)
	Test (n=2371)
	P-value
	Training (n=6997)
	Test (n=3000)
	P-value
	Training (n=6643)
	Test (n=2847)
	P-value

	Age (years)
	59.02 ± 9.22
	59.31 ± 9.03
	0.194
	58.67 ± 9.18
	58.46 ± 9.12
	0.287
	58.61 ± 9.25
	58.41 ± 9.08
	0.338

	Male (%)
	46.7
	47.1
	0.708
	47.8
	48.2
	0.681
	48.8
	47.5
	0.272

	BMI (kg/m²)
	23.41 ± 3.75
	23.51 ± 3.86
	0.245
	23.40 ± 3.75
	23.43 ± 3.86
	0.664
	23.31 ± 3.73
	23.25 ± 3.77
	0.451

	Waist (cm)
	83.87 ± 12.48
	84.18 ± 12.28
	0.301
	83.93 ± 12.51
	84.13 ± 11.96
	0.458
	83.61 ± 12.30
	83.65 ± 12.11
	0.883

	SBP (mmHg)
	129.71 ± 21.19
	130.36 ± 21.38
	0.211
	129.50 ± 20.88
	129.40 ± 21.15
	0.828
	129.42 ± 20.96
	128.67 ± 20.93
	0.108

	DBP (mmHg)
	75.57 ± 12.11
	75.67 ± 12.18
	0.75
	75.54 ± 11.94
	75.57 ± 12.05
	0.927
	75.55 ± 12.09
	75.23 ± 11.77
	0.246

	Fasting glucose (mg/dL)
	104.92 ± 21.60
	104.81 ± 19.95
	0.82
	109.42 ± 34.41
	110.17 ± 36.69
	0.396
	104.90 ± 21.55
	104.62 ± 19.85
	0.608

	TG (mmol/L)
	1.43 ± 1.14
	1.46 ± 1.20
	0.254
	1.45 ± 1.22
	1.47 ± 1.16
	0.488
	1.42 ± 1.16
	1.41 ± 1.13
	0.755

	HDL (mmol/L)
	1.34 ± 0.39
	1.33 ± 0.39
	0.516
	1.33 ± 0.39
	1.33 ± 0.40
	0.709
	1.34 ± 0.39
	1.34 ± 0.39
	0.574

	Hypertension (%)
	39
	40.1
	0.347
	37.1
	36.3
	0.448
	36.2
	35
	0.261

	Outcome (%)
	11.8
	11.8
	0.981*
	22.7
	22.7
	0.953*
	18.9
	18.9
	0.927*

	Outcome P-values are derived from the original standardized comparison files (chi-square test).

	
	
	
	
	
	
	
	
	
	

	Table note: Data are presented as mean ± SD or percentage. P-values were derived from t-test (continuous variables) or chi-square test (categorical variables). All P-values > 0.05 indicate no statistically significant differences between training and test sets, confirming successful randomization. DM: diabetes; CVD: cardiovascular disease; CMM: cardiometabolic disease; SBP: systolic blood pressure; DBP: diastolic blood pressure; TG: triglycerides; HDL: high-density lipoprotein.




	Complete list of features selected by Random Forest-based SelectFromModel for each cohort

	Cohort
	Number of selected features
	Selected features

	DM
	16
	bmi, glucose, HDL, LDL, hba1c, sbp, dbp, grip, CESD, SMI, WHtR, BRI, LAP, TyGBMI, TyGWC, CVAI

	CVD
	16
	height, bmi, glucose, HDL, LDL, sbp, dbp, pulsepressure, grip, SMI, BRI, LAP, TyGBMI, TyGWC, AIP, CVAI

	CMM
	16
	bmi, glucose, HDL, LDL, hba1c, sbp, dbp, pulsepressure, grip, CESD, SMI, BRI, LAP, TyGBMI, TyGWC, CVAI







	Supplementary Table S3. Point assignment for the simplified diabetes (DM) risk scorecard.

	 Feature
	Bin
	Points

	glucose
	0.0-5.6
	16

	glucose
	5.6-6.1
	70

	glucose
	6.1-7.0
	74

	glucose
	>=7.0
	100

	hba1c
	-3.4
	0

	hba1c
	-0.9
	7

	hba1c
	>=0.4
	15

	bmi
	0.0-18.5
	13

	bmi
	18.5-24.0
	8

	bmi
	24.0-28.0
	8

	bmi
	>=28.0
	8

	CESD
	-0.8
	3

	CESD
	-0.8
	7

	CESD
	>=0.2
	14

	TyGBMI
	-2.9
	3

	TyGBMI
	-0.8
	8

	TyGBMI
	>=0.3
	14

	TyGWC
	-3.3
	4

	TyGWC
	-0.8
	8

	TyGWC
	>=0.3
	13





	Supplementary Table S4. Point assignment for the simplified cardiovascular disease (CVD) risk scorecard

	Feature
	Bin
	Points

	CVAI
	-5
	0

	CVAI
	-5
	77

	CVAI
	0.0-5.0
	100

	CVAI
	>=5.0
	88

	sbp
	0.0-120.0
	98

	sbp
	120.0-130.0
	88

	sbp
	130.0-140.0
	88

	sbp
	>=140.0
	88

	pulsepressure
	0.0-40.0
	94

	pulsepressure
	40.0-60.0
	88

	pulsepressure
	60.0-80.0
	88

	pulsepressure
	>=80.0
	88

	LDL
	-4.1
	82

	LDL
	-0.5
	88

	LDL
	>=0.2
	94

	grip
	-2.7
	93

	grip
	-0.9
	88

	grip
	>=0.4
	82

	bmi
	0.0-18.5
	90

	bmi
	18.5-24.0
	88

	bmi
	24.0-28.0
	88

	bmi
	>=28.0
	88




	[bookmark: _GoBack]Supplementary Table S5. Point assignment for the simplified cardiometabolic multimorbidity (CMM) risk scorecard

	Feature
	Bin
	Points

	CVAI
	-5.6
	0

	CVAI
	-0.6
	36

	CVAI
	-0.6
	61

	CVAI
	0.6-4.4
	100

	CESD
	-0.5
	17

	CESD
	-0.7
	36

	CESD
	-0.7
	55

	CESD
	0.5-3.7
	91

	sbp
	-2.3
	36

	sbp
	-0.5
	44

	sbp
	-0.7
	51

	sbp
	0.5-5.1
	66

	hba1c
	-4.3
	31

	hba1c
	-0.3
	47

	hba1c
	-0.5
	54

	hba1c
	0.5-3.7
	76

	glucose
	-4.2
	44

	glucose
	-0.3
	48

	glucose
	-0.3
	50

	glucose
	0.2-16.8
	56

	dbp
	-2.5
	29

	dbp
	-0.6
	43

	dbp
	-0.7
	53

	dbp
	0.6-5.7
	72

	age
	-0.7
	49

	age
	-0.7
	49

	age
	-0.7
	49

	age
	0.6-4.1
	49





