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Supplementary Table 1. Classification of the major cancer types by ICD-10 code
	Cancer
	ICD-10 code
	All
	Men
	Women
	CAVAS
	HEXA study

	Gastric 
	C16
	498
	310
	188
	312
	186

	Colorectal
	C18-C20
	405
	214
	191
	258
	147

	Liver 
	C22
	220
	152
	68
	136
	84

	Lung 
	C34
	439
	274
	165
	300
	139

	Breast
	C50
	290
	-
	290
	90
	200

	Prostate 
	C61
	317
	317
	-
	167
	150

	Thyroid
	C73
	408
	55
	353
	160
	248

	Overall
	C01-C97
	3,529
	1,763
	1,766
	2,002
	1,527


Abbreviations: CAVAS, Cardiovascular Disease Association Study; HEXA, Health Examinee; ICD-10: International Classification of Diseases, 10th Revision
Supplementary Table 2. Characteristics of participants by sex and cohort
	　
	All
	Men
	Women
	CAVAS
	HEXA study

	　
	(n = 46,514)
	(n = 16,509)
	(n = 30,005)
	(n = 20,101)
	(n = 26,413)

	Serum 25(OH)D, nmol/L
	45.6 (33.6–59.7)
	52.8 (41.1–66.5)
	41.5 (30.6–55)
	53.6 (41.7–67.3)
	39.7 (29.7–52.2)

	Age, years
	55.9 ± 9.1
	57.0 ± 9.1
	55.3 ± 9.0
	58.6 ± 9.7
	53.9 ± 8.0

	Women
	30005 (64.5)
	-
	30005 (100.0)
	12512 (62.2)
	17493 (66.2)

	Menopausal status/hormone therapy
	
	
	
	
	

	    Premenopausal
	9290 (31.7)
	-
	9290 (31.7)
	2847 (23.9)
	6443 (37.1)

	    Postmenopausal/never use
	15803 (53.9)
	-
	15803 (53.9)
	7752 (65.1)
	8051 (46.3)

	  Postmenopausal/ever use
	4203 (14.3)
	-
	4203 (14.3)
	1312 (11.0)
	2891 (16.6)

	Education level
	
	
	
	
	

	Elementary school or below
	14816 (32.0)
	3831 (23.3)
	10985 (36.8)
	11045 (55.1)
	3771 (14.4)

	Middle school
	7656 (16.5)
	2656 (16.2)
	5000 (16.8)
	3429 (17.1)
	4227 (16.1)

	High school
	14422 (31.2)
	5245 (31.9)
	9177 (30.8)
	3974 (19.8)
	10448 (39.8)

	College or above
	9370 (20.3)
	4690 (28.6)
	4680 (15.7)
	1593 (7.9)
	7777 (29.7)

	Cigarette smoking, pack-years
	6.4 ± 14.4
	18.0 ± 19.5
	0.3 ± 2.7
	7.6 ± 16.4
	5.6 ± 12.6

	Alcohol drinking, g/day of ethanol
	7.6 ± 23.9
	18.0 ± 36.7
	1.8 ± 7.0
	8.6 ± 23.7
	6.8 ± 24.0

	Regular exercise, hours/week
	2.5 ± 4.0
	2.8 ± 4.5
	2.3 ± 3.7
	1.6 ± 3.5
	3.1 ± 4.3

	Body mass index, kg/m2
	24.1 ± 3.0
	24.4 ± 2.8
	24.0 ± 3.1
	24.5 ± 3.1
	23.9 ± 2.9

	Multivitamin use
	8133 (17.6)
	2492 (15.2)
	5641 (18.9)
	2736 (13.7)
	5397 (20.5)

	Diabetes
	4689 (10.1)
	2197 (13.3)
	2492 (8.3)
	2378 (11.8)
	2311 (8.8)

	Family history of cancer
	12462(27.0)
	4084 (24.9)
	8378 (28.1)
	4400 (22.1)
	8062 (30.7)

	Season at blood draw
	
	
	
	
	

	Spring
	5494 (11.8)
	1689 (10.2)
	3805 (12.7)
	877 (4.4)
	4617 (17.5)

	Summer
	18218 (39.2)
	6256 (37.9)
	11962 (39.9)
	9364 (46.6)
	8854 (33.5)

	Autumn
	11332 (24.4)
	4029 (24.4)
	7303 (24.3)
	1967 (9.8)
	9365 (35.5)

	Winter
	11470 (24.7)
	4535 (27.5)
	6935 (23.1)
	7893 (39.3)
	3577 (13.5)


Abbreviations: CAVAS, Cardiovascular Disease Association Study; HEXA, Health Examinees; 25(OH)D, 25-hydroxyvitamin D
Data are presented as the median (interquartile range), mean ± SD, or n (%).
Supplementary Table 3. Associations between serum 25(OH)D levels and overall and site-specific cancer risk with respect to sex
	
	Serum 25(OH)D levelsa, nmol/L
	

	Men
	Quartile1
	Quartile2
	Quartile3
	Quartile4
	P for trend

	Median
	33.6
	47.1
	59.1
	77.1
	

	No. of at risk
	4,126
	4,128
	4,128
	4,127
	

	Person-years
	41,839
	43,730
	45,469
	46,819
	

	All cancer
	
	
	
	
	

	No. of event
	340
	451
	423
	549
	 

	HR (95% CI)b
	Reference
	1.05 (0.91–1.22)
	0.87 (0.75–1.01)
	0.92 (0.80–1.07)
	0.09

	Gastric cancer
	
	
	
	
	

	No. of event
	63
	73
	69
	105
	

	HR (95% CI)b
	Reference
	0.89 (0.63–1.26)
	0.72 (0.51–1.03)
	0.90 (0.64–1.27)
	0.62

	Colorectal cancer
	
	
	
	
	

	No. of event
	40
	53
	51
	70
	

	HR (95% CI)b
	Reference
	0.99 (0.65–1.50)
	0.82 (0.53–1.26)
	0.90 (0.59–1.38)
	0.57 

	Liver cancer
	
	
	
	
	

	No. of event
	39
	48
	29
	36
	

	HR (95% CI)b
	Reference
	0.87 (0.57–1.35)
	0.45 (0.27–0.74)
	0.45 (0.27–0.74)
	<0.001

	Lung cancer
	
	
	
	
	

	No. of event
	52
	65
	72
	85
	

	HR (95% CI)b
	Reference
	0.86 (0.59–1.25)
	0.78 (0.54–1.13)
	0.67 (0.46–0.98)
	0.03

	Thyroid cancerc
	
	
	
	
	

	No. of event
	9
	17
	13
	16
	

	HR (95% CI)b
	Reference
	2.02 (0.89–4.57)
	1.61 (0.67–3.86)
	2.28 (0.94–5.53)
	0.13

	Women
	Quartile1
	Quartile2
	Quartile3
	Quartile4
	P for trend

	Median
	24.6
	36.0
	47.7
	65.7
	

	No. of at risk
	7,500
	7,503
	7,505
	7,497
	

	Person-years
	76,834
	80,547
	83,742
	86,081
	

	All cancer
	
	
	
	
	

	No. of event
	418
	394
	478
	476
	

	HR (95% CI)b
	Reference
	0.87 (0.75–1.00)
	0.95 (0.83–1.09)
	0.85 (0.74–0.99)
	0.09

	Gastric cancer
	
	
	
	
	

	No. of event
	36
	37
	51
	64
	

	HR (95% CI)b
	Reference
	0.89 (0.56–1.41)
	1.05 (0.67–1.63)
	1.11 (0.72–1.72)
	0.44

	Colorectal cancer
	
	
	
	
	

	No. of event
	40
	41
	57
	53
	

	HR (95% CI)b
	Reference
	0.84 (0.54–1.30)
	0.92 (0.61–1.41)
	0.68 (0.44–1.06)
	0.10

	Liver cancer
	
	
	
	
	

	No. of event
	21
	14
	21
	12
	

	HR (95% CI)b
	Reference
	0.55 (0.28–1.10)
	0.66 (0.35–1.25)
	0.29 (0.14–0.62)
	0.003

	Lung cancer
	
	
	
	
	

	No. of event
	28
	38
	43
	56
	

	HR (95% CI)b
	Reference
	1.10 (0.67–1.80)
	0.97 (0.59–1.59)
	0.99 (0.61–1.60)
	0.81

	Thyroid cancer
	
	
	
	
	

	No. of event
	86
	95
	94
	78
	

	HR (95% CI)d
	Reference
	1.16 (0.86–1.55)
	1.24 (0.91–1.68)
	1.15 (0.83–1.60)
	0.40


Abbreviations: 25(OH)D, 25-hydroxyvitamin D; HR, hazard ratio; CI, confidence interval
aThe median (interquartile range) of serum 25(OH)D levels in men and women were 52.8 (41.1–66.5) nmol/L and 41.5 (30.6–55.0) nmol/L, respectively
bThe model was adjusted for age in years, cohort, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer.
[bookmark: _GoBack]cCompared with the 1st trtile of serum 25(OH)D levels, HR (95% CI) of thyroid cancer was 1.11 (0.56–2.19) for 2nd tertile and 1.39 (0.68–2.83) for the 3rd tertile. 
dThe model was adjusted for age in years, cohort, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, family history of cancer, and menopausal status/hormone therapy.
P for interaction > 0.10 for all, except for overall cancer risk (p < 0.001).
Supplementary Table 4. Associations between serum 25(OH)D levels and overall and site-specific cancer risk with respect to cohort study
	
	CAVAS
	HEXA study

	
	Serum 25(OH)D levelsa, nmol/L
	
	Serum 25(OH)D levelsb, nmol/L
	

	
	Quartile1
	Quartile2
	Quartile3
	Quartile4
	P for trend
	Quartile1
	Quartile2
	Quartile3
	Quartile4
	P for trend

	Median
	33.8
	47.9
	59.8
	77.7
	
	24.1
	34.7
	45.2
	62.6
	

	No. of at risk
	5,018
	5,025
	5,032
	5,026
	
	6,603
	6,605
	6,602
	6,603
	

	Person-years
	61,297
	62,068
	62,649
	61,168
	
	64,431
	64,873
	64,421
	64,156
	

	All cancer
	
	
	
	
	
	
	
	
	
	

	No. of event
	410
	503
	483
	606
	
	376
	339
	403
	409
	

	HR (95% CI)c
	Reference
	0.96 (0.84–1.09)
	0.81 (0.71–0.93)
	0.88 (0.77–1.01)
	0.03
	Reference
	0.82 (0.71–0.95)
	0.91 (0.79–1.05)
	0.83 (0.72–0.96)
	0.07 

	Gastric cancer
	
	
	
	
	
	
	
	
	
	

	No. of event
	57
	74
	71
	110
	
	39
	39
	50
	58
	

	HR (95% CI)c
	Reference
	0.94 (0.66–1.33)
	0.76 (0.53–1.09)
	0.96 (0.69–1.36)
	0.89 
	Reference
	0.83 (0.53–1.29)
	0.91 (0.59–1.40)
	0.90 (0.59–1.38)
	0.84 

	Colorectal cancer
	
	
	
	
	
	
	
	
	
	

	No. of event
	52
	64
	63
	79
	
	32
	33
	42
	40
	

	HR (95% CI)c
	Reference
	0.92 (0.64–1.34)
	0.79 (0.54–1.16)
	0.84 (0.58–1.22)
	0.33 
	Reference
	0.89 (0.55–1.46)
	1.01 (0.63–1.62)
	0.82 (0.50–1.33)
	0.47 

	Liver cancer
	
	
	
	
	
	
	
	
	
	

	No. of event
	22
	47
	28
	39
	
	28
	21
	21
	14
	

	HR (95% CI)c
	Reference
	1.30 (0.78–2.18)
	0.63 (0.35–1.11)
	0.69 (0.40–1.19)
	0.02 
	Reference
	0.57 (0.32–1.01)
	0.47 (0.26–0.84)
	0.25 (0.13–0.49)
	<0.001

	Lung cancer
	
	
	
	
	
	
	
	
	
	

	No. of event
	50
	71
	81
	98
	
	30
	34
	36
	39
	

	HR (95% CI)c
	Reference
	0.97 (0.67–1.40)
	0.92 (0.64–1.32)
	0.86 (0.60–1.24)
	0.37 
	Reference
	0.92 (0.56–1.50)
	0.80 (0.49–1.32)
	0.68 (0.41–1.11)
	0.09 

	Thyroid cancer
	
	
	
	
	
	
	
	
	
	

	No. of event
	54
	36
	39
	31
	
	60
	66
	70
	52
	

	HR (95% CI)d
	Reference
	0.83(0.54–1.27)
	1.05(0.69–1.61)
	1.09(0.68–1.74)
	0.61
	Reference
	1.28 (0.90–1.82)
	1.58 (1.11–2.25)
	1.44 (0.97–2.12)
	0.04

	Prostate cancer
	
	
	
	
	
	
	
	
	
	

	Median
	42.1
	55.7
	67.5
	84.6
	
	30.0
	41.4
	51.6
	66.6
	

	Person-years
	22,319
	22,756
	22,937
	22,619
	
	21,763
	21,923
	21,764
	21,776
	

	No. of event/at risk
	33/1,898
	36/1,896
	49/1,898
	49/1,897
	
	37/2,230
	35/2,230
	33/2,231
	45/2,229
	

	HR (95% CI)e
	Reference
	1.05 (0.65–1.69)
	1.33 (0.85–2.08)
	1.32 (0.84–2.07)
	0.16
	Reference
	0.89 (0.56–1.41)
	0.82 (0.51–1.31)
	1.01 (0.65–1.56)
	0.95 

	Female breast cancer
	
	
	
	
	
	
	
	
	
	

	Median
	31.0
	43.8
	54.8
	71.4
	
	22.3
	31.7
	41.5
	59.0
	

	Person-years
	38,467
	39,387
	39,581
	39,117
	
	42,716
	42,869
	42,745
	42,323
	

	No. of event/at risk
	32/3,121
	29/3,139
	14/3,128
	15/3,124
	
	54/4,373
	61/4,373
	38/4,374
	47/4,373
	

	HR (95% CI)f
	Reference
	1.02 (0.61–1.69)
	0.54 (0.29–1.03)
	0.67 (0.35–1.26)
	0.09
	Reference
	1.17 (0.81–1.69)
	0.75 (0.49–1.14)
	1.00 (0.66–1.49)
	0.60


Abbreviations: 25(OH)D, 25-hydroxyvitamin D; CAVAS, Cardiovascular Disease Association Study; HEXA, Health Examinees; HR, hazard ratio; CI, confidence interval
aThe median (interquartile range) of serum 25(OH)D levels in overall cohort, men, and women were 53.6 (41.7–67.3) nmol/L, 61.3 (49.5–74.7) nmol/L, and 49.2 (37.9–61.6) nmol/L, respectively.
bThe median (interquartile range) of serum 25(OH)D levels in overall cohort, men, and women were 39.7 (29.7–52.2) nmol/L, 46.2 (36.1–58) nmol/L, and 36.3 (27.4–48.3) nmol/L, respectively.
cThe model was adjusted for age in years, sex, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer. 
dThe model was adjusted for age in years, sex, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer; and in women, menopausal status/hormone therapy.
eThe model was stratified by age group and adjusted for age in years, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer.
fThe model was adjusted for age in years, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, family history of cancer, and menopausal status/hormone therapy.
P for interaction > 0.10 for all, except for overall (p = 0.08) and liver cancer (p = 0.02).
Supplementary Table 5. Associations between serum 25(OH)D levels and the risk of site-specific cancers with respect to other factors
	
	Serum 25(OH)D levels, nmol/L
	
	P for interaction

	Subgroups
	Quartile1
	Quartile2
	Quartile3
	Quartile4
	P for trend
	

	Liver cancer
	
	
	
	
	
	

	Participants without 
a history of liver disease 
	
	
	
	
	
	

	No. of event/at risk
	24/9608
	20/8607
	21/7254
	16/6064
	
	

	HR (95% CI)a
	Reference
	0.55 (0.30–1.01)
	0.48 (0.26–0.90)
	0.31 (0.15–0.62)
	0.002
	-

	Lung cancer
	
	
	
	
	
	

	Never smokers
	
	
	
	
	
	

	No. of event/at risk
	33/9779
	41/8667
	52/7816
	47/7049
	
	

	HR (95% CI)b
	Reference
	1.12 (0.71–1.79)
	1.28 (0.81–2.02)
	1.10 (0.68–1.77)
	0.74
	

	Ever smokers
	
	
	
	
	
	0.44

	No. of event/at risk
	31/1803
	48/2931
	76/3780
	110/4553
	
	

	HR (95% CI)a
	Reference
	0.73 (0.46–1.15)
	0.62 (0.40–0.97)
	0.53 (0.35–0.82)
	0.01
	

	Prostate cancer
	
	
	
	
	
	

	Age < 60 years
	
	
	
	
	
	

	No. of event/at risk
	19/2804
	21/2505
	22/2380
	19/1945
	
	

	HR (95% CI) c
	Reference
	1.15 (0.61–2.15)
	1.05 (0.55–1.99)
	1.01 (0.50–2.03)
	0.95
	

	Age ≥ 60 years
	
	
	
	
	
	0.76

	No. of event/at risk
	41/1322
	50/1623
	61/1748
	84/2182
	
	

	HR (95% CI) c
	Reference
	1.04 (0.68–1.57)
	1.17 (0.78–1.76)
	1.37 (0.91–2.06)
	0.08
	

	Breast cancer
	
	
	
	
	
	

	Premenopausal
	
	
	
	
	
	

	No. of event/at risk
	48/3375
	43/2725
	33/2017
	11/1173
	
	

	HR (95% CI)c
	Reference
	1.12 (0.74–1.70)
	1.16 (0.73–1.84)
	0.64 (0.33–1.28)
	0.41
	

	Postmenopausal
	
	
	
	
	
	0.67

	No. of event/at risk
	41/4093
	33/4731
	37/5435
	42/6285
	
	

	HR (95% CI)d
	Reference
	0.77 (0.48–1.22)
	0.86 (0.55–1.35)
	0.93 (0.59–1.46)
	0.95
	


Abbreviations: 25(OH)D, 25-hydroxyvitamin D; HR, hazard ratio; CI, confidence interval
aThe model was adjusted for age in years, sex, cohort, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer. 
bThe model was adjusted for age in years, sex, cohort, educational level, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer.
cThe model was adjusted for age in years, cohort, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, and family history of cancer. 
dThe model was adjusted for age in years, cohort, educational level, cigarette smoking, alcohol drinking, regular exercise, body mass index, diabetes, family history of cancer, and menopausal hormone therapy.
