[bookmark: _Toc178519117]Table S1. Overview of the study population by gender and age. 
	
	Group
	Total participants
	Participants with questionnaire
	

	
	
	N=105285
	Percent (%)
	N=66121
	Percent (%)
	P value

	Gender
	Men
	38271
	36.35a
	24111
	36.46
	0.99

	 
	Women
	65439
	62.15
	41011
	62.02
	 

	Age
	<40
	1678
	1.59
	1283
	1.94
	1.00

	 
	40-49
	13103
	12.45
	8506
	12.86
	 

	 
	50-59
	33989
	32.28
	21696
	32.81
	 

	 
	60-69
	33192
	31.53
	21454
	32.45
	 

	 
	≥70
	21748
	20.66
	13182
	19.94
	 


Gender and age information was collected for 103,710 participants, which accounts for 98.5% of the total population. 













[bookmark: _Toc178519118]Table S2. Colonoscopy results and correlation analysis between CRC and AA detection rates with clinical characteristics. 
	
	Group
	Number and rate of detected intestinal lesions (%)
	2 value, P value

	
	
	Othera
	Polyp
	Non-AA
	AA
	CRC
	AA
	CRC

	Overall
	 
	188 (5.73)
	327 (9.96)
	754 (22.97)
	441 (13.44)
	63 (1.92) 
	 
	 

	Gender
	Men
	70 (4.73)
	149 (10.06)
	421 (28.43)
	278 (18.77)
	37 (2.5)
	66.701, <0.001
	4.782, 0.029

	 
	Women
	118 (6.56)
	178 (9.89)
	333 (18.51)
	162 (9.01)
	26 (1.45)
	 
	 

	Age
	<40
	0 (0)
	1 (5.88)
	4 (23.53)
	0 (0)
	0 (0)
	58.753, <0.001
	19.373, <0.001

	 
	40-49
	15 (5.45)
	29 (10.55)
	38 (13.82)
	14 (5.09)
	0 (0)
	 
	 

	 
	50-59
	59 (6.06)
	93 (9.56)
	218 (22.4)
	86 (8.84)
	12 (1.23)
	 
	 

	 
	60-69
	66 (5.54)
	115 (9.66)
	278 (23.34)
	192 (16.12)
	22 (1.85)
	 
	 

	 
	≥70
	48 (5.83)
	89 (10.8)
	216 (26.21)
	148 (17.96)
	29 (3.52)
	 
	 

	BMI
	<18.5
	2 (5.56)
	5 (13.89)
	10 (27.78)
	4 (11.11)
	0 (0)
	1.629, 0.653
	3.658, 0.448

	 
	18.5-25
	94 (5.74)
	137 (8.36)
	378 (23.08)
	206 (12.58)
	34 (2.08)
	 
	 

	 
	25-30
	39 (5.64)
	61 (8.82)
	179 (25.87)
	100 (14.45)
	9 (1.3)
	 
	 

	 
	≥30
	3 (4.35)
	10 (14.49)
	19 (27.54)
	9 (13.04)
	0 (0)
	 
	 

	Marital status
	Single
	0 (0)
	0 (0)
	1 (33.33)
	1 (33.33)
	0 (0)
	0.026, 0.352
	<0.001, 1

	 
	Married
	167 (5.94)
	283 (10.06)
	639 (22.72)
	378 (13.44)
	50 (1.78)
	 
	 

	Reproductive history
	Yes
	31 (5.21)
	71 (11.93)
	124 (20.84)
	70 (11.76)
	14 (2.35)
	-
	-

	 
	No
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	 
	 

	Education
	Low
	145 (5.98)
	247 (10.19)
	542 (22.37)
	326 (13.45)
	43 (1.77)
	0.203, 0.652
	0.011, 0.917

	 
	High
	14 (5.19)
	21 (7.78)
	73 (27.04)
	39 (14.44)
	4 (1.48)
	 
	 

	Occupation
	Government agencies
	0 (0)
	0 (0)
	7 (30.43)
	5 (21.74)
	0 (0)
	9.493, 0.219
	7.551, 0.306

	 
	Public institution
	3 (5.88)
	3 (5.88)
	16 (31.37)
	8 (15.69)
	0 (0)
	 
	 

	 
	State-owned enterprise
	1 (1.82)
	6 (10.91)
	20 (36.36)
	5 (9.09)
	2 (3.64)
	 
	 

	 
	Private enterprise
	21 (6.8)
	35 (11.33)
	65 (21.04)
	31 (10.03)
	1 (0.32)
	 
	 

	 
	Farmer
	18 (4.01)
	32 (7.13)
	122 (27.17)
	69 (15.37)
	8 (1.78)
	 
	 

	 
	Freelance work
	25 (6.22)
	31 (7.71)
	90 (22.39)
	50 (12.44)
	10 (2.49)
	 
	 

	 
	Unemployed
	26 (7.41)
	47 (13.39)
	77 (21.94)
	41 (11.68)
	6 (1.71)
	 
	 

	 
	Others
	65 (6.21)
	111 (10.6)
	218 (20.82)
	153 (14.61)
	20 (1.91)
	 
	 

	Smoking (current or past)
	Yes
	29 (5.03)
	49 (8.51)
	171 (29.69)
	122 (21.18)
	13 (2.26)
	40.093, <0.001
	0.827, 0.363

	 
	No
	146 (6.34)
	246 (10.68)
	483 (20.96)
	258 (11.2)
	39 (1.69)
	 
	 

	Drinking
	Yes
	29 (4.89)
	56 (9.44)
	172 (29.01)
	123 (20.74)
	18 (3.04)
	37.405, <0.001
	6.411, 0.011

	 
	No
	145 (6.33)
	239 (10.43)
	482 (21.03)
	257 (11.21)
	34 (1.48)
	 
	 


For overall, gender and age statistics, 3,282 participants who underwent colonoscopy were included. For BMI, marital status, reproductive history, education level, occupation, history of smoking, and history of drinking, 3,018 participants who both underwent colonoscopy and finished the questionnaire were included. Abbreviation: BMI, body mass index; Non-AA, Non-advanced adenoma; AA, advanced adenoma; CRC, colorectal cancer. aOther: Other benign lesions.
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Table S3. Colonoscopy results and correlation analysis between CRC and AA detection rates with different medical histories. 
	
	Group
	Number and rate of detected intestinal lesions (%)
	2 value, P value

	
	
	Other
	Polyp
	Non-AA
	AA
	CRC
	AA
	CRC

	Chronic diarrhea
	Yes
	8 (6.96)
	14 (12.17)
	29 (25.22)
	13 (11.3)
	7 (6.09)
	0.358, 0.55
	10.334, 0.001

	 
	No
	165 (5.98)
	279 (10.11)
	624 (22.62)
	365 (13.23)
	44 (1.59)
	 
	 

	Chronic constipation
	Yes
	5 (3.47)
	9 (6.25)
	33 (22.92)
	17 (11.81)
	5 (3.47)
	0.22, 0.639
	1.598, 0.206

	 
	No
	170 (6.21)
	285 (10.42)
	620 (22.66)
	360 (13.16)
	46 (1.68)
	 
	 

	Mucus or blood in the stool
	Yes
	0 (0)
	0 (0)
	6 (50)
	1 (8.33)
	3 (25)
	0.004, 0.95
	24.628, 0.001

	 
	No
	173 (6.03)
	294 (10.24)
	649 (22.61)
	377 (13.14)
	49 (1.71)
	 
	 

	Chronic appendicitis or appendectomy
	Yes
	11 (4.8)
	26 (11.35)
	55 (24.02)
	38 (16.59)
	2 (0.87)
	2.684, 0.101
	0.66, 0.417

	 
	No
	165 (6.22)
	269 (10.15)
	599 (22.6)
	339 (12.79)
	49 (1.85)
	 
	 

	Chronic cholecystitis or cholecystectomy
	Yes
	17 (5.74)
	27 (9.12)
	73 (24.66)
	51 (17.23)
	1 (0.34)
	4.945, 0.026
	3.899, 0.048

	 
	No
	156 (6.04)
	267 (10.34)
	580 (22.46)
	326 (12.63)
	50 (1.94)
	 
	 

	Chronic enteritis
	Yes
	7 (22.58)
	4 (12.9)
	7 (22.58)
	4 (12.9)
	2 (6.45)
	<0.001, 1
	1.63, 0.107

	 
	No
	168 (5.89)
	289 (10.13)
	646 (22.65)
	374 (13.11)
	50 (1.75)
	 
	 

	Polyp
	Yes
	19 (2.76)
	83 (12.06)
	329 (47.82)
	173 (25.15)
	19 (2.76)
	111.71, <0.001
	5.094, 0.024

	 
	No
	154 (7.03)
	211 (9.63)
	324 (14.79)
	208 (9.49)
	32 (1.46)
	 
	 

	Cancer
	Yes
	4 (7.14)
	3 (5.36)
	9 (16.07)
	11 (19.64)
	4 (7.14)
	2.149, 0.143
	6.386, 0.012

	 
	No
	171 (6.04)
	293 (10.35)
	645 (22.79)
	367 (12.97)
	48 (1.7)
	 
	 

	Diabetes
	Yes
	19 (6.19)
	23 (7.49)
	75 (24.43)
	49 (15.96)
	8 (2.61)
	2.337, 0.126
	1.39, 0.239

	 
	No
	156 (6.05)
	270 (10.47)
	578 (22.42)
	331 (12.84)
	43 (1.67)
	 
	 

	Serious unhappy life events within the last 20 years
	Yes
	0 (0)
	1 (20)
	1 (20)
	0 (0)
	1 (20)
	0.043, 1
	1.945, 0.086

	 
	No
	174 (6.06)
	293 (10.21)
	652 (22.72)
	377 (13.14)
	50 (1.74)
	 
	 

	CRC in a first-degree relative
	Yes
	2 (4.76)
	3 (7.14)
	10 (23.81)
	11 (26.19)
	6 (14.29)
	6.41, 0.011
	31.381, <0.001

	 
	No
	174 (6.14)
	293 (10.34)
	643 (22.68)
	366 (12.91)
	45 (1.59)
	 
	 


3,018 participants who both underwent colonoscopy and finished the questionnaire were included in the statistics.
Abbreviation: Non-AA, Non-advanced adenoma; AA, advanced adenoma; CRC, colorectal cancer.




[bookmark: _Toc178519120]Table S4. The positive rate and correlation analysis of ColonAiQ assay in populations with different characteristics. 
	
	Group
	ColonAiQ assay

	
	
	Number of positive 
participants (%)
	Positive rate (%)
	χ2 value, P value

	Marital status
	Single
	7 (0.13)
	7.53
	0.048, 0.83

	
	Married
	4592 (87.09)
	8.15
	

	Reproductive history
	Yes
	645 (31.04)
	4.56
	0.67, 1.00

	
	No
	0 (0)
	0
	

	Chronic diarrhea
	Yes
	168 (3.19)
	9.03
	2.241, 0.13

	
	No
	4579 (86.84)
	8.07
	

	Chronic constipation
	Yes
	206 (3.91)
	8.04
	0.007, 0.93

	
	No
	4577 (86.8)
	8.09
	

	Mucus or blood in the stool
	Yes
	13 (0.25)
	9.77
	0.501, 0.48

	
	No
	4771 (90.48)
	8.1
	

	Chronic enteritis
	Yes
	42 (0.8)
	10.29
	2.65, 0.10

	
	No
	4734 (89.78)
	8.09
	

	
	No
	4271 (81)
	7.95
	

	Serious unhappy life events within the last 20 years
	Yes
	6 (0.11)
	17.65
	4.179, 0.084

	
	No
	4756 (90.2)
	8.08
	

	CRC in a first-degree relative
	Yes
	55 (1.04)
	9.37
	1.307, 0.25

	
	No
	4715 (89.42)
	8.08
	


66,121 participants who finished the questionnaire were included, among which 5,273 participants achieved positive ColonAiQ results.


[bookmark: _Toc178519121]Table S5. The colonoscopy compliance rate and correlation analysis of populations with different characteristics. 
	
	Group
	Colonoscopy

	
	
	Number of accepted 
participants (%)
	Compliance rate (%)
	χ2 value, P value

	Gender
	Men
	1481 (45.12) 
	47.59
	4.058, 0.044

	 
	Women
	1799 (54.81)
	50.06
	 

	Age
	<40
	17 (0.52)
	25.37
	45.990, <0.0001

	 
	40-49
	275 (8.38)
	48.93
	 

	 
	50-59
	973 (29.65)
	52.42
	 

	 
	60-69
	1191 (36.29)
	50.81
	 

	 
	≥70
	824 (25.11)
	43.90
	 

	BMI
	<18.5
	36 (1.19)
	56.25
	33.498, <0.0001

	 
	18.5-25
	1638 (54.27)
	65.05
	 

	 
	25-30
	692 (22.93)
	73.15
	 

	 
	≥30
	69 (2.29)
	79.31
	 

	Marital status
	Single
	3 (0.1)
	42.86
	0.994, 0.54

	 
	Married
	2812 (93.17)
	61.24
	 

	Reproductive history
	Yes
	345 (37.62)
	53.49
	-

	 
	No
	0 (0)
	0
	 

	Education
	Low
	2423 (80.28)
	61.3
	32.765, <0.0001

	 
	High
	270 (8.95)
	76.7
	 

	Occupation
	Government agencies
	23 (0.76)
	88.46
	210.956, <0.0001

	 
	Public institution
	51 (1.69)
	67.11
	 

	 
	State-owned enterprise
	55 (1.82)
	84.62
	 

	 
	Private enterprise
	309 (10.24)
	57.54
	 

	 
	Farmer
	449 (14.88)
	87.18
	 

	 
	Freelance work
	402 (13.32)
	67.79
	 

	 
	Unemployed
	351 (11.63)
	53.51
	 

	 
	Others
	1047 (34.69)
	57.46
	 

	Smoking (current or past)
	Yes
	576 (19.09)
	60.63
	0.109, 0.74

	 
	No
	2304 (76.34)
	60.05
	 

	Drinking
	Yes
	593 (19.65)
	63.76
	5.047, 0.025

	 
	No
	2292 (75.94)
	59.75
	 


For gender and age statistics, 6,759 participants with positive ColonAiQ results were included, among which 3,282 participants accepted to undergo colonoscopy. For BMI, marital status, reproductive history, education level, occupation, history of smoking, and history of drinking, 5,273 participants who both had positive ColonAiQ results and finished questionnaires were included, among which 3,018 participants accepted to undergo colonoscopy. Abbreviation: BMI, body mass index.
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Table S6. The colonoscopy compliance rate and correlation analysis of populations with different medical histories.
	
	Group
	Colonoscopy

	
	
	Number of accepted 
participants (%)
	Compliance 
rate (%)
	χ2 value, P value

	Chronic diarrhea
	Yes
	115 (3.81) 
	68.45 
	4.56, 0.033

	 
	No
	2759 (91.42)
	60.25
	 

	Chronic constipation
	Yes
	144 (4.77)
	69.9
	8.437, 0.0037

	 
	No
	2736 (90.66)
	59.78
	 

	Mucus or blood in the stool
	Yes
	12 (0.4)
	92.31
	5.596, 0.018

	 
	No
	2870 (95.1)
	60.16
	 

	Chronic appendicitis or appendectomy
	Yes
	229 (7.59)
	63.97
	2.055, 0.15

	 
	No
	2651 (87.84)
	60.11
	 

	Chronic cholecystitis or cholecystectomy
	Yes
	296 (9.81)
	64.35
	3.278, 0.070

	 
	No
	2582 (85.55)
	60
	 

	Chronic enteritis
	Yes
	31 (1.03)
	73.81
	3.201, 0.074

	 
	No
	2852 (94.5)
	60.25
	 

	Polyp
	Yes
	688 (22.8)
	89.7
	327.727, <0.0001

	 
	No
	2191 (72.6)
	54.8
	 

	Cancer
	Yes
	56 (1.86)
	55.45
	1.016, 0.31

	 
	No
	2830 (93.77)
	60.41
	 

	Diabetes
	Yes
	307 (10.17)
	61.28
	0.158, 0.69

	 
	No
	2578 (85.42)
	60.36
	 

	Serious unhappy life events within the last 20 years
	Yes
	5 (0.17)
	83.33
	1.324, 0.46

	 
	No
	2870 (95.1)
	60.34
	 

	CRC in a first-degree relative
	Yes
	42 (1.39)
	76.36
	5.988, 0.014

	 
	No
	2835 (93.94)
	60.13
	 


5.273 participants who had positive ColonAiQ results and finished the questionnaire simultaneously were included in the statistics, among which 3,018 participants accepted to undergo colonoscopy.
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Table S7. Results of colonoscopy of ColonAiQ positive participants with different outcomes of CEA test and FIT test.
	
	Group
	Total
	Detected intestinal lesions

	
	
	
	Healthy
	Other
	Polyp
	Non-AA
	AA
	CRC

	CEA
	Positive
	17
	5
	0
	2
	3
	6
	1

	 
	Negative
	138
	49
	7
	14
	36
	27
	5

	FIT
	Positive
	8
	4
	0
	0
	2
	1
	1

	 
	Negative
	133
	72
	6
	11
	34
	10
	0


Abbreviations: CEA, carcinoembryonic antigen; FIT, fecal immunochemical test; Non-AA, Non-advanced adenoma; AA, advanced adenoma; CRC, colorectal cancer.
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[bookmark: _Toc178519124]Fig. S1. The distribution of colorectal cancer (CRC) cases detected in different age groups.
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[bookmark: _Toc178519125]Fig. S2. Comparison of the number of positive loci between colorectal cancer (CRC) patients and healthy individuals. H, healthy individuals.
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[bookmark: _Toc178519126]Fig. S3. The distribution of test markers in 3,282 participants with a positive ColonAiQ test.
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[bookmark: _Toc178519127]Fig. S4. The APCS score distribution in different stages.


[image: ]
[bookmark: _Toc178519128]Fig. S5. OR of risk factors associated with colonoscopy compliance rate.
Abbreviation: BMI, body mass index; OR, odd ratio.
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