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Supplementary Table S1. Comparison of baseline characteristics between participants included in the final analysis and those excluded due to missing data
	Characteristics
	No. of participants (Proportion)
	P value

	
	Included (N=3115)
	Excluded (N=20996)
	

	Age (Years-old)
	
	
	<0.0001****

	Mean±SD
	59.83±9.85
	57.29±10.66
	

	Median[min-max]
	59.00[19.00,94.00]
	56.00[11.00,115.00]
	

	Gender
	
	
	0.5806

	Male
	1631(6.76%)
	10879(45.12%)
	

	Female
	1484(6.15%)
	10111(41.94%)
	

	NA
	0
	6(0.02%)
	

	Heart disease
	
	
	<0.0001****

	Without
	2580(10.70%)
	14870(61.67%)
	

	With
	535(2.22%)
	2117(8.78%)
	

	NA
	0(0.0e+0%)
	4009(16.63%)
	

	Stroke
	
	
	0.6411

	Without
	3026(12.55%)
	16520(68.52%)
	

	With
	89(0.37%)
	513(2.13%)
	

	NA
	0(0.0e+0%)
	3963(16.44%)
	

	Memory disorder
	
	
	0.5198

	Without
	3043(12.62%)
	16640(69.01%)
	

	With
	72(0.30%)
	362(1.50%)
	

	NA
	0(0.0e+0%)
	3994(16.57%)
	

	Psychosis
	
	
	0.6333

	Without
	3053(12.66%)
	16736(69.41%)
	

	With
	52(0.22%)
	265(1.10%)
	

	NA
	10(0.04%)
	3995(16.57%)
	

	Lung disease
	
	
	<0.0001****

	Without
	2700(11.20%)
	15322(63.55%)
	

	With
	403(1.67%)
	1693(7.02%)
	

	NA
	12(0.05%)
	3981(16.51%)
	

	Liver disease
	
	
	<0.0001****

	Without
	2921(12.11%)
	16325(67.71%)
	

	With
	179(0.74%)
	623(2.58%)
	

	NA
	15(0.06%)
	4048(16.79%)
	

	Kidney disease
	
	
	<0.0001****

	Without
	2838(11.77%)
	15952(66.16%)
	

	With
	260(1.08%)
	1022(4.24%)
	

	NA
	17(0.07%)
	4022(16.68%)
	

	Digestive disorder
	
	
	<0.0001****

	Without
	2208(9.16%)
	13226(54.85%)
	

	With
	893(3.70%)
	3835(15.91%)
	

	NA
	14(0.06%)
	3935(16.32%)
	

	Smoking history
	
	
	<0.0001****

	Without
	1767(7.33%)
	14338(59.47%)
	

	With
	1348(5.59%)
	5852(24.27%)
	

	NA
	0(0.0e+0%)
	806(3.34%)
	

	Drinking history
	
	
	<0.0001****

	Without
	1647(6.83%)
	13548(56.19%)
	

	With
	1463(6.07%)
	7185(29.80%)
	

	NA
	5(0.02%)
	263(1.09%)
	


Bold values indicate P < 0.05 and **** P < 0.0001. Laboratory parameters and metabolic indicators were not compared because these variables were largely missing in the excluded sample. The prevalence of metabolic syndrome was not compared between the two groups, as a complete set of diagnostic components was unavailable for a substantial proportion of excluded participants. Comparisons of MetS prevalence under such conditions would be statistically unreliable and potentially misleading.
Supplementary Table S1. Comparison of baseline characteristics between participants included in the final analysis and those excluded due to missing dataContinuous variables are presented as mean ± standard deviation or median (interquartile range), and categorical variables are presented as counts (percentages). Statistical comparisons were performed using the Student’s t test or Mann–Whitney U test for continuous variables and the chi-square test for categorical variables. P values < 0.05 were considered statistically significant. Differences between cohorts should be interpreted cautiously due to the small sample size of the validation cohort.



Supplementary Table S2. Baseline characteristics of participants in the training cohort stratified by metabolic syndrome status
	Characteristics
	No. of participants (Proportion)
	P value

	
	All (N=3115)
	MetS (N=578)
	Non-MetS (N=2537)
	

	Age (Years-old)
	
	
	
	0.0359*

	Mean±SD
	59.83±9.85
	60.45±9.40
	59.68±9.94
	

	Median[min-max]
	59.00[19.00,94.00]
	60.00[30.00,93.00]
	59.00[19.00,94.00]
	

	Gender
	
	
	
	0.6207

	Male
	1631(52.36%)
	308(9.89%)
	1323(42.47%)
	

	Female
	1484(47.64%)
	270(8.67%)
	1214(38.97%)
	

	Heart disease
	
	
	
	<0.0001****

	Without
	2580(82.83%)
	423(13.58%)
	2157(69.25%)
	

	With
	535(17.17%)
	155(4.98%)
	380(12.20%)
	

	Stroke
	
	
	
	<0.0001****

	Without
	3026(97.14%)
	545(17.50%)
	2481(79.65%)
	

	With
	89(2.86%)
	33(1.06%)
	56(1.80%)
	

	Memory disorder
	
	
	
	0.0080**

	Without
	3043(97.69%)
	556(17.85%)
	2487(79.84%)
	

	With
	72(2.31%)
	22(0.71%)
	50(1.61%)
	

	Psychosis
	
	
	
	0.6218

	Without
	3053(98.01%)
	564(18.11%)
	2489(79.90%)
	

	With
	52(1.67%)
	11(0.35%)
	41(1.32%)
	

	NA
	10(0.32%)
	3(0.10%)
	7(0.22%)
	

	Lung disease
	
	
	
	0.3324

	Without
	2700(86.68%)
	495(15.89%)
	2205(70.79%)
	

	With
	403(12.94%)
	82(2.63%)
	321(10.30%)
	

	NA
	12(0.39%)
	1(0.03%)
	11(0.35%)
	

	Liver disease
	
	
	
	0.1224

	Without
	2921(93.77%)
	534(17.14%)
	2387(76.63%)
	

	With
	179(5.75%)
	41(1.32%)
	138(4.43%)
	

	NA
	15(0.48%)
	3(0.10%)
	12(0.39%)
	

	Kidney disease
	
	
	
	0.0981

	Without
	2838(91.11%)
	515(16.53%)
	2323(74.57%)
	

	With
	260(8.35%)
	58(1.86%)
	202(6.48%)
	

	NA
	17(0.55%)
	5(0.16%)
	12(0.39%)
	

	Digestive disorder
	
	
	
	0.1572

	Without
	2208(70.88%)
	424(13.61%)
	1784(57.27%)
	

	With
	893(28.67%)
	152(4.88%)
	741(23.79%)
	

	NA
	14(0.45%)
	2(0.06%)
	12(0.39%)
	

	Smoking history
	
	
	
	0.9352

	Without
	1767(56.73%)
	327(10.50%)
	1440(46.23%)
	

	With
	1348(43.27%)
	251(8.06%)
	1097(35.22%)
	

	Drinking history
	
	
	
	0.5481

	Without
	1647(52.87%)
	311(9.98%)
	1336(42.89%)
	

	With
	1463(46.97%)
	264(8.48%)
	1199(38.49%)
	

	NA
	5(0.16%)
	3(0.10%)
	2(0.06%)
	

	WBC (×109/L)
	
	
	
	<0.0001****

	Mean±SD
	5.98±1.83
	6.42±1.68
	5.88±1.85
	

	Median[min-max]
	5.75[2.10,34.60]
	6.16[2.14,14.90]
	5.60[2.10,34.60]
	

	MCV (fL)
	
	
	
	0.0021**

	Mean±SD
	90.97±7.69
	90.28±7.16
	91.13±7.80
	

	Median[min-max]
	91.60[24.40,126.10]
	91.10[28.00,114.80]
	91.80[24.40,126.10]
	

	PLT (×109/L)
	
	
	
	0.0250*

	Mean±SD
	204.32±73.22
	211.77±80.62
	202.63±71.33
	

	Median[min-max]
	203.00[8.00,1012.00]
	209.00[10.10,968.00]
	202.00[8.00,1012.00]
	

	CRP (mg/L)
	
	
	
	<0.0001****

	Mean±SD
	2.72±6.36
	3.93±7.44
	2.44±6.06
	

	Median[min-max]
	1.30[0.10,113.30]
	2.20[0.10,113.30]
	1.20[0.10,107.30]
	

	HCT (%)
	
	
	
	<0.0001****

	Mean±SD
	41.56±5.56
	42.42±5.94
	41.36±5.45
	

	Median[min-max]
	41.40[19.20,75.80]
	42.20[19.90,71.60]
	41.20[19.20,75.80]
	

	HGB (g/dL)
	
	
	
	<0.0001****

	Mean±SD
	137.49±19.73
	140.94±20.37
	136.71±19.50
	

	Median[min-max]
	137.00[52.00,260.00]
	140.00[70.00,228.00]
	136.00[52.00,260.00]
	

	CREA (mg/dL)
	
	
	
	0.6401

	Mean±SD
	0.82±0.37
	0.83±0.49
	0.81±0.34
	

	Median[min-max]
	0.77[0.28,11.88]
	0.77[0.41,8.12]
	0.76[0.28,11.88]
	


Bold values indicate P < 0.05 and * P < 0.05, **P < 0.01, **** P < 0.0001. MetS, Metabolic Syndrome; WBC, White Blood Cell count; MCV, Mean Corpuscular Volume; PLT, Platelet count; CRP, C-Reactive Protein; HCT, Hematocrit; HGB, Hemoglobin; CREA, Creatinine.
Supplementary Table S2. Continuous variables are presented as mean ± standard deviation or median (interquartile range), as appropriate according to data distribution, and were compared using the Student’s t test or Mann–Whitney U test. Categorical variables are presented as counts (percentages) and were compared using the chi-square test. Metabolic syndrome (MetS) was defined according to the harmonized criteria. P values < 0.05 were considered statistically significant.


Supplementary Table S3. Comparison of baseline characteristics between the training cohort and the external validation cohort
	Characteristics
	No. of participants (Proportion)
	P value

	
	Training set (N=3115)
	Validation set (N=64)
	

	Age (Years-old)
	
	
	0.0015**

	Mean±SD
	59.83±9.85
	54.22±13.69
	

	Median[min-max]
	59.00[19.00,94.00]
	55.00[23.00,81.00]
	

	Gender
	
	
	0.3872

	Male
	1631(51.31%)
	37(1.16%)
	

	Female
	1484(46.68%)
	27(0.85%)
	

	Heart disease
	
	
	0.3253

	Without
	2580(81.16%)
	56(1.76%)
	

	With
	535(16.83%)
	8(0.25%)
	

	Stroke
	
	
	0.8015

	Without
	3026(95.19%)
	62(1.95%)
	

	With
	89(2.80%)
	2(0.06%)
	

	Memory disorder
	
	
	0.4203

	Without
	3043(95.72%)
	64(2.01%)
	

	With
	72(2.26%)
	0(0.0e+0%)
	

	Psychosis
	
	
	0.6722

	Without
	3053(96.04%)
	63(1.98%)
	

	With
	52(1.64%)
	1(0.03%)
	

	NA
	10(0.31%)
	0
	

	Lung disease
	
	
	0.2212

	Without
	2700(84.93%)
	59(1.86%)
	

	With
	403(12.68%)
	5(0.16%)
	

	NA
	12(0.38%)
	0
	

	Liver disease
	
	
	0.3441

	Without
	2921(91.88%)
	58(1.82%)
	

	With
	179(5.63%)
	6(0.19%)
	

	NA
	15(0.47%)
	0
	

	Kidney disease
	
	
	<0.0001****

	Without
	2838(89.27%)
	47(1.48%)
	

	With
	260(8.18%)
	17(0.53%)
	

	NA
	17(0.53%)
	0
	

	Digestive disorder
	
	
	0.0017**

	Without
	2208(69.46%)
	57(1.79%)
	

	With
	893(28.09%)
	7(0.22%)
	

	NA
	14(0.44%)
	0
	

	Smoking history
	
	
	0.0002***

	Without
	1767(55.58%)
	51(1.60%)
	

	With
	1348(42.40%)
	13(0.41%)
	

	Drinking history
	
	
	<0.0001****

	Without
	1647(51.81%)
	54(1.70%)
	

	With
	1463(46.02%)
	10(0.31%)
	

	NA
	5(0.16%)
	0
	

	WBC (×109/L)
	
	
	0.0162*

	Mean±SD
	5.98±1.83
	6.81±2.48
	

	Median[min-max]
	5.75[2.10,34.60]
	6.32[3.48,15.80]
	

	MCV (fL)
	
	
	0.5199

	Mean±SD
	90.97±7.69
	90.61±5.60
	

	Median[min-max]
	91.60[24.40,126.10]
	91.75[69.94,100.58]
	

	PLT (×109/L)
	
	
	0.1511

	Mean±SD
	204.32±73.22
	214.88±59.16
	

	Median[min-max]
	203.00[8.00,1012.00]
	212.00[100.00,340.00]
	

	CRP (mg/L)
	
	
	<0.0001****

	Mean±SD
	2.72±6.36
	7.79±16.60
	

	Median[min-max]
	1.30[0.10,113.30]
	3.05[0.20,107.00]
	

	HCT (%)
	
	
	0.5715

	Mean±SD
	41.56±5.56
	40.62±5.71
	

	Median[min-max]
	41.40[19.20,75.80]
	41.45[23.53,48.90]
	

	HGB (g/dL)
	
	
	0.8377

	Mean±SD
	137.49±19.73
	135.46±20.00
	

	Median[min-max]
	137.00[52.00,260.00]
	139.35[77.10,167.00]
	

	CREA (mg/dL)
	
	
	0.7489

	Mean±SD
	0.82±0.37
	0.91±0.52
	

	Median[min-max]
	0.77[0.28,11.88]
	0.79[0.43,3.81]
	


Bold values indicate P < 0.05 and * P < 0.05, **P < 0.01, ***P < 0.001,**** P < 0.0001. WBC, White Blood Cell count; MCV, Mean Corpuscular Volume; PLT, Platelet count; CRP, C-Reactive Protein; HCT, Hematocrit; HGB, Hemoglobin; CREA, Creatinine.
[bookmark: _GoBack]Supplementary Table S3. Baseline characteristics were compared between the training cohort and the external validation cohort. Continuous variables are presented as mean ± standard deviation or median (interquartile range), and categorical variables are presented as counts (percentages). Statistical comparisons were performed using the Student’s t test or Mann–Whitney U test for continuous variables and the chi-square test for categorical variables. P values < 0.05 were considered statistically significant. Differences between cohorts should be interpreted cautiously due to the small sample size of the validation cohort.
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