Supplementary table 1. Demographic characteristics and risk factors of esophageal squamous cell carcinoma in the training and validation sets
	
	Training set
	
	Validation set
	
	
	Validation set
	

	Factors
	n=1,062
	
	n=552
	p
	
	Cases (N=276)
	
	Controls (N=276)
	p

	Age, yr
	58.98 ± 11.47
	
	58.68 ± 10.02
	0.61
	
	59.75 0.57
	
	57.62 0.63
	0.01

	<40
	33 (3.11%)
	
	18 (3.26%)
	<0.01
	
	4 (1.45%)
	
	14 (5.07%)
	0.12

	40-49
	224 (21.09%)
	
	72 (13.04%)
	
	
	33 (11.96%)
	
	39 (14.13%)
	

	50-59
	287 (27.02%)
	
	209 (37.86%)
	
	
	104 (37.68%)
	
	105 (38.04%)
	

	60-69
	297 (27.97%)
	
	173 (31.34%)
	
	
	93 (33.70%)
	
	80 (28.99%)
	

	≥70
	221 (20.81%)
	
	80 (14.49%)
	
	
	42 (15.22%)
	
	38 (13.77%)
	

	Gender
	
	
	
	<0.01
	
	
	
	
	0.49

	Female
	19 (1.79%)
	
	36 (6.52%)
	
	
	20 (7.25%)
	
	16 (5.80%)
	

	Male
	1043 (98.21%)
	
	516 (93.48%)
	
	
	256 (92.75%)
	
	260 (94.20%)
	

	ADH1B
	
	
	
	<0.01
	
	
	
	
	<0.01

	AA (*2/*2)
	475 (44.73%)
	
	197 (35.69%)
	
	
	66 (23.91%)
	
	131 (47.46%)
	

	AG (*1/*2)
	424 (39.92%)
	
	244 (44.20%)
	
	
	128 (46.38%)
	
	116 (42.03%)
	

	GG (*1/*1)
	163 (15.35%)
	
	111 (20.11%)
	
	
	82 (29.71%)
	
	29 (10.51%)
	

	ALDH2
	
	
	
	<0.01
	
	
	
	
	<0.01

	GG (*1/*1) 
	436 (41.05%)
	
	203 (36.78%)
	
	
	63 (22.83%)
	
	140 (50.72%)
	

	GA (*1/*2)
	567 (53.39%)
	
	288 (52.17%)
	
	
	173 (62.68%)
	
	115 (41.67%)
	

	AA (*2/*2)
	59 (5.56%)
	
	61 (11.05%)
	
	
	40 (14.49%)
	
	21 (7.61%)
	

	Alcohol consumption (drink × years)1
	
	
	
	<0.01
	
	
	
	
	<0.01

	Nondrinker
	534 (50.28%)
	
	276 (50.00%)
	
	
	31 (11.23%)
	
	245 (88.77%)
	

	  Light to moderate (1-40)
	248 (23.35%)
	
	38 (6.88%)
	
	
	21 (7.61%)
	
	17 (6.16%)
	

	  Heavy (>40)
	280 (26.37%)
	
	238 (43.12%)
	
	
	224 (81.16%)
	
	14 (5.07%)
	

	Cigarette smoking (pack × years)1
	
	
	
	<0.01
	
	
	
	
	<0.01

	Nonsmoker
	428 (40.30%)
	
	265 (48.01%)
	
	
	41 (14.86%)
	
	224 (81.16%)
	

	  Light to moderate (1-30)
	319 (30.04%)
	
	112 (20.29%)
	
	
	78 (28.26%)
	
	34 (12.32%)
	

	  Heavy (>30)
	315 (29.66%)
	
	175 (31.70%)
	
	
	157 (56.88%)
	
	18 (6.52%)
	

	Betel quid chewing (pack × years)1
	
	
	
	<0.01
	
	
	
	
	<0.01

	Nonchewer
	842 (79.28%)
	
	386 (69.93%)
	
	
	118 (42.75%)
	
	268 (97.10%)
	

	  Light to moderate (1-20)
	53 (4.99%)
	
	42 (7.61%)
	
	
	36 (13.04%)
	
	6 (2.17%)
	

	Heavy (>20)
	167 (15.73%)
	
	124 (22.46%)
	
	
	122 (44.2%)
	
	2 (0.72%)
	


One drink was defined as 15.75 g of alcohol; one pack of cigarettes contained 20 cigarettes; one pack of betel quid contained 10 quids.



Supplementary table 2. Performance of the CRS model stratified by ADH1B and ALDH2 genetic polymorphisms and drinking habits in the validation set.
	
	Nondrinker
	
	Drinker (Light to moderate and Heavy)

	Variable
	N
	CRS<5
	CRS≥ 5
	Sensitivity 
	Specificity
	
	N
	CRS<5
	CRS≥ 5
	Sensitivity
	Specificity

	ALDH2 Genotype
	
	
	
	
	
	
	
	
	
	
	

	 GG (*1/*1)
	122
	115
	7
	NA
	94.26%
	
	65
	15
	50
	93.33%
	60.00%

	 GA (*1/*2)
	109
	98
	11
	100.00%
	90.74%
	
	168
	14
	154
	93.04%
	30.00%

	 AA (*2/*2)
	21
	16
	5
	100.00%
	84.21%
	
	31
	2
	29
	96.67%
	100.00%

	ADH1B Genotype
	
	
	
	
	
	
	
	
	
	
	

	 GG (*1/*1)
	111
	105
	6
	100.00%
	95.45%
	
	71
	15
	56
	88.89%
	52.94%

	 GA (*1/*2)
	111
	100
	11
	100.00%
	90.91%
	
	119
	11
	108
	96.26%
	58.33%

	 AA (*2/*2)
	30
	24
	6
	100.00%
	82.76%
	
	74
	5
	69
	93.06%
	0.00%



Supplementary table 3. Summary of discrimination, calibration, and clinical utility metrics of the CRS model in the validation set.
	Metrics
	CRS Model

	Calibration curve
	

	AUC
	0.96

	Hosmer-Lemeshow test (p-value)
	0.10

	Calibration Slope
	1.05

	O:E Ratio
	1.12

	Decision Curve Analysis
	Clinically useful across 1%-95% thresholds



