Supplementary Table S1. Year of bariatric surgery and number of surgeries by surgical procedure type.

	
	Index Year
	RYGB
	Banding
	Sleeve
	Duodenal switch

	1
	1982
	368
	0
	0
	0

	2
	1983
	321
	0
	0
	0

	3
	1984
	330
	0
	0
	0

	4
	1985
	319
	0
	0
	0

	5
	1986
	268
	0
	0
	0

	6
	1987
	283
	0
	0
	0

	7
	1988
	284
	0
	0
	0

	8
	1989
	295
	0
	0
	0

	9
	1990
	354
	0
	0
	0

	10
	1991
	320
	0
	0
	0

	11
	1992
	399
	0
	0
	0

	12
	1993
	450
	0
	0
	0

	13
	1994
	509
	0
	0
	0

	14
	1995
	526
	0
	0
	0

	15
	1996
	283
	0
	0
	0

	16
	1997
	263
	0
	0
	0

	17
	1998
	411
	0
	0
	0

	18
	1999
	432
	0
	0
	0

	19
	2000
	527
	0
	0
	0

	20
	2001
	704
	0
	0
	0

	21
	2002
	763
	0
	0
	0

	22
	2003
	668
	89
	0
	<11

	23
	2004
	437
	163
	0
	<11

	24
	2005
	439
	215
	<11
	0

	25
	2006
	321
	271
	<11
	0

	26
	2007
	344
	335
	<11
	0

	27
	2008
	387
	306
	<11
	<11

	28
	2009
	384
	253
	22
	<11

	29
	2010
	367
	197
	47
	16

	30
	2011
	359
	185
	93
	25

	31
	2012
	458
	166
	168
	75

	32
	2013
	388
	158
	225
	78

	33
	2014
	446
	109
	310
	133

	34
	2015
	434
	111
	380
	153

	35
	2016
	417
	48
	490
	174

	36
	2017
	468
	35
	698
	160

	37
	2018
	418
	14
	618
	218



Supplementary Table S2: Primary causes of deaths grouped using ICD9/ICD10 codes categorized by UPDB
	
	Primary cause of death 
	ICD-9
	ICD-10

	1
	Certain infectious and parasitic diseases
	001-139
	A0-A99, B0-B99

	2
	Neoplasms
	140-239
	C0-C99, D0-D49

	3
	Endocrine, nutritional, metabolic diseases and immunity disorders
	240-279
	E00-E90, D80-D89

	4
	Diseases of the blood and blood-forming organs
	280-289
	D50-D79

	5
	Mental and behavioral disorders
	290-319
	F0-F99

	6
	Diseases of the nervous system and sense organs
	320-389
	G0-G99, H0-H95

	7
	Diseases of the circulatory system
	390-459
	I0-I99

	8
	Diseases of the respiratory system
	460-519
	J0-J99, U07.1

	9
	Diseases of the digestive system
	520-579
	K0-K93

	10
	Diseases of the genitourinary system
	580-629
	N0-N99

	11
	Complications of pregnancy, childbirth and the puerperium
	630-679
	O0-O99

	12
	Diseases of the skin and subcutaneous system
	680-709
	L0-L99

	13
	Diseases of the musculoskeletal system and connective tissue
	710-739
	M0-M99

	14
	Congenital malformations, deformations, and chromosomal abnormalities
	740-759
	Q0-Q99

	15
	Certain conditions originating in the perinatal period
	760-779
	P0-P96

	16
	Symptoms, signs, and ill-defined conditions
	780-799
	R0-R99

	17
	External causes of morbidity and mortality 
(including injury, poisoning, and suicide)
	800-999, 
E800-E999
	S0-S99, T0-T99, V0-V99, 
W0-W99, X0-X99, Y0-Y99

	18
	Others
	Rest
	Rest

	19
	Unknown
	-
	-


1. “Other” category include primary causes of death reported as: 1) text strings and no accompanying ICD codes; and 2) other ICD codes not included in previous 17 causes of death.
2. “Unknown” category include those with missing primary causes of death.
3. More information about comparability of cause-of-death between ICD Revisions can be found at https://www.cdc.gov/nchs/nvss/mortality/comparability_icd.htm
4. Complete ICD Revisions can be found at http://www.wolfbane.com/icd/index.html



Supplementary Table S3: SEER codes for cancer sites.
	Cancer Sites
	SEER Codes

	Obesity related cancers
	(used in cancer risk analysis)

	Esophageal adenocarcinoma
	21010

	Colon
	21041-21049

	Rectum
	21051, 21052

	Liver
	21071

	Kidney
	29020

	Gallbladder
	21080

	Pancreas
	21100

	Postmenopausal breast female (age ≥ 55 years
	26000

	Uterus
	27020

	Ovarian
	27040

	Thyroid
	32010

	Multiple myeloma
	34000 and Histology Code 9731-9732

	Gastric cardia
	21020 and C160

	Meningioma
	31040 and C700-C701, C709





Supplementary Table S4. Incident cancer after bariatric surgery compared to matched non-surgery driver license applicants (see Figure 2). 
	Cancer Sites
	Matched Subjects
	Hazard Ratio (95% CI)2
	E-Value3

	
	Non-surgery
(N = 21837)
	Surgery 
(N = 21837)
	
	

	
	N1
	Rate1
	N1
	Rate1
	
	HR
	CI

	All cancer, all subjects
	1949
	7.4
	1554
	5.8
	0.75 (0.69-0.81)
	2.00
	1.77

	All cancer, carcinoma in situ
	153
	0.6
	168
	0.6
	0.99 (0.77-1.29)
	-
	-

	All cancer, localized	
	885
	3.4
	731
	2.7
	0.81 (0.72-0.91)
	1.77
	1.43

	All cancer, regional
	396
	1.5
	271
	1.0
	0.62 (0.51-0.75)
	2.61
	2.00

	All cancer, distant metastases/systemic disease
	342
	1.3
	227
	0.8
	0.60 (0.49-0.73)
	2.72
	2.08

	All cancer, unstaged, stage unknown, or stage not specified
	63
	0.2
	38
	0.1
	0.54 (0.32-0.93)
	3.11
	1.36

	All cancer, female
	1637
	7.5
	1217
	5.5
	0.67 (0.62-0.74)
	2.35
	2.04

	All cancer, male
	312
	7.0
	337
	7.6
	1.09 (0.91-1.32)
	-
	-

	Breast cancer, pre-menopausal (<55)
	157
	0.7
	123
	0.6
	0.72 (0.54-0.95)
	2.12
	1.29

	Breast cancer, post-menopausal (≥55)
	302
	1.4
	249
	1.1
	0.79 (0.64-0.97)
	1.85
	1.21

	Obesity-related cancer
	1133
	4.3
	765
	2.9
	0.63 (0.56-0.70)
	2.55
	2.21

	Obesity-related cancer, female
	1049
	4.8
	672
	3.0
	0.59 (0.52-0.66)
	2.78
	2.40

	Obesity-related cancer, male
	84
	1.9
	93
	2.1
	1.06 (0.73-1.54)
	-
	-

	Non-obesity related cancer
	828
	3.1
	795
	3.0
	0.90 (0.80-1.01)
	-
	-

	Non-obesity related cancer, female
	598
	2.7
	549
	2.5
	0.82 (0.71-0.95)
	1.74
	1.29

	Non-obesity related cancer, male
	230
	5.2
	246
	5.5
	1.10 (0.88-1.36)
	-
	-

	All cancer, gastric bypass only
	1653
	7.4
	1273
	5.6
	0.70 (0.64-0.77)
	2.21
	1.92

	Obesity-related cancer, gastric bypass only
	971
	4.4
	642
	2.8
	0.59 (0.52-0.67)
	2.78
	2.35

	Non-obesity related cancer, gastric bypass only
	693
	3.1
	637
	2.8
	0.85 (0.75-0.97)
	1.63
	1.21

	All cancer, gastric banding only
	175
	7.1
	169
	7.0
	0.95 (0.75-1.21)
	-
	-

	Obesity-related cancer, gastric banding only
	105
	4.3
	76
	3.1
	0.79 (0.56-1.11)
	-
	-

	Non-obesity related cancer, gastric banding only
	71
	2.9
	93
	3.8
	1.14 (0.81-1.61)
	-
	-

	All cancer, gastric sleeve only
	90
	7.6
	77
	7.0
	0.83 (0.57-1.19)
	-
	-

	Obesity-related cancer, gastric sleeve only
	41
	3.5
	30
	2.7
	0.81 (0.45-1.49)
	-
	-

	Non-obesity related cancer, gastric sleeve only
	49
	4.1
	47
	4.3
	0.79 (0.47-1.34)
	-
	-

	All cancer, duodenal switch only
	31
	7.3
	35
	8.9
	1.38 (0.73-2.63)
	-
	-

	Obesity-related cancer, duodenal switch only
	16
	3.7
	17
	4.3
	0.87 (0.35-2.18)
	-
	-

	Non-obesity related cancer, duodenal switch only
	15
	3.5
	18
	4.6
	2.03 (0.67-6.15)
	-
	-



1Number of surgical patients/matching controls with incident cancer. Rate was defined as cancer incidence per 1,000 person years. Incident cancer was defined as cancer diagnosed after index date as recorded by Utah Cancer Registry.
2Hazard ratios and p-values are estimated using Cox proportional hazard models with competing risks and adjusting for relevant covariates (see Methods). 
3E-values and limits of the confidence interval (CI) closest to the null are calculated for the significant hazard ratios. Otherwise, the E-value was 1 and not presented. 


Supplementary Table S5. Incident obesity-related cancers after bariatric surgery (see Figure 3). 
	Cancer Sites
	Matched Subjects
	Hazard Ratio (95% CI)2
	P Value2
	E-value3

	
	Non-Surgery
	Surgery
	
	
	

	
	N1
	Rate1
	N1
	Rate1
	
	
	HR
	CI

	Esophageal adenocarcinoma
	11
	0.04
	<11
	0.03
	0.37 (0.09-1.60)
	0.184
	-
	-

	Colon
	107
	0.4
	68
	0.3
	0.55 (0.38-0.80)
	0.002
	3.04
	1.81

	Rectum
	34
	0.1
	41
	0.2
	1.33 (0.75-2.37)
	0.33
	-
	-

	Liver
	13
	0.05
	<11
	0.04
	0.98 (0.19-4.91)
	0.98
	-
	-

	Kidney
	69
	0.3
	63
	0.2
	0.96 (0.63-1.45)
	0.84
	-
	-

	Pancreas
	42
	0.2
	51
	0.2
	1.02 (0.59-1.75)
	0.95
	-
	-

	Breast, post-menopausal (≥55)
	302
	1.4
	249
	1.1
	0.79 (0.64-0.97)
	0.025
	1.85
	1.21

	Ovarian
	53
	0.2
	29
	0.1
	0.44 (0.24-0.82)
	0.010
	3.97
	1.74

	Thyroid
	102
	0.5
	74
	0.3
	0.80 (0.57-1.12)
	0.197
	-
	-

	Uterus
	284
	1.3
	66
	0.3
	0.20 (0.14-0.28)
	<0.001
	9.47
	6.60

	Multiple myeloma
	19
	0.07
	11
	0.04
	0.34 (0.09-1.23)
	0.100
	-
	-

	Gastric cardia
	<11
	0.01
	<11
	0.01
	-
	-
	-
	-

	Meningioma
	80
	0.3
	78
	0.3
	0.76 (0.51-1.13)
	0.168
	-
	-


1Number of surgical patients/matching controls with incident cancers thought to be related to obesity. Counts less than 11 must be reported as <11 per requirements of the Utah Department of Health. Rate was defined as cancer incidence per 1,000 person years. Incident cancer was defined as cancer diagnosed after index date as recorded by Utah Cancer Registry.
2Hazard ratios and p-values are estimated using Cox proportional hazard models with competing risks and adjusting for relevant covariates (see Methods). 
3E-values and limits of the confidence interval (CI) closest to the null are calculated for the significant hazard ratios. Otherwise, the E-value was 1 and not presented. 


Supplementary Table S6: Characteristics of bariatric surgery patients and matched driver license applicants linked to the Utah Cancer Registry with one-year gap from index date to first incident cancer.

	Characteristics
	Matched subjects
	Female matched subjects
	Male matched subjects

	
	Non-Surgery
	Surgery
	p-value
	Non-Surgery
	Surgery
	p-value
	Non-Surgery
	Surgery
	p-value

	N
	21837
	21837
	
	17271
	17271
	
	4566
	4566
	

	Sex
	
	
	1.000
	-
	-
	-
	-
	-
	-

	- Female
	17271 (79.1%)
	17271 (79.1%)
	
	-
	-
	-
	-
	-
	-

	- Male
	4566 (20.9%)
	4566 (20.9%)
	
	-
	-
	-
	-
	-
	-

	Birth year
	1962.4 (13.8)
	1962.4 (13.8)
	0.783
	1962.4 (13.9)
	1962.4 (13.9)
	0.870
	1962.2 (13.4)
	1962.3 (13.4)
	0.772

	Age at index date (years)1
	42.3 (11.9)
	42.2 (11.7)
	0.601
	41.5 (11.7)
	41.4 (11.5)
	0.627
	45.3 (12.2)
	45.2 (12.1)
	0.834

	Index year1
	2004.7 (10.2)
	2004.6 (10.4)
	0.747
	2003.9 (10.4)
	2003.9 (10.6)
	0.711
	2007.5 (9.0)
	2007.5 (9.1)
	0.975

	BMI at index date (kg/m2)2
	46.2 (6.8)
	46.0 (8.3)
	0.003
	45.8 (6.2)
	45.3 (7.9)
	<0.001
	47.5 (8.5)
	48.3 (9.2)
	<0.001

	Whether Caucasian
	
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	- Yes
	19136 (87.6%)
	20625 (94.4%)
	
	15229 (88.2%)
	16339 (94.6%)
	
	3907 (85.6%)
	4286 (93.9%)
	

	- No
	1729 (7.9%)
	890 (4.1%)
	
	1317 (7.6%)
	663 (3.8%)
	
	412 (9%)
	227 (5%)
	

	- Unknown
	972 (4.5%)
	322 (1.5%)
	
	725 (4.2%)
	269 (1.6%)
	
	247 (5.4%)
	53 (1.2%)
	

	Hispanic
	
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	- No
	17600 (80.6%)
	19397 (88.8%)
	
	13896 (80.5%)
	15259 (88.4%)
	
	3704 (81.1%)
	4138 (90.6%)
	

	- Yes
	2708 (12.4%)
	1700 (7.8%)
	
	2204 (12.8%)
	1399 (8.1%)
	
	504 (11%)
	301 (6.6%)
	

	- Unknown
	1529 (7%)
	740 (3.4%)
	
	1171 (6.8%)
	613 (3.5%)
	
	358 (7.8%)
	127 (2.8%)
	

	Type of surgery3
	
	
	-
	
	
	-
	
	
	-

	- RYGB
	0 (0%)
	15110 (69.2%)
	
	0 (0%)
	12288 (71.1%)
	
	0 (0%)
	2822 (61.8%)
	

	- Banding
	0 (0%)
	2629 (12%)
	
	0 (0%)
	2045 (11.8%)
	
	0 (0%)
	584 (12.8%)
	

	- Sleeve
	0 (0%)
	3050 (14%)
	
	0 (0%)
	2260 (13.1%)
	
	0 (0%)
	790 (17.3%)
	

	- Duodenal switch 
	0 (0%)
	1048 (4.8%)
	
	0 (0%)
	678 (3.9%)
	
	0 (0%)
	370 (8.1%)
	

	No. with prevalent cancer4
	756 (3.5%)
	789 (3.6%)
	0.407
	609 (3.5%)
	625 (3.6%)
	0.664
	147 (3.2%)
	164 (3.6%)
	0.356

	No. with incident cancer4
	1862 (8.5%)
	1455 (6.7%)
	
	1572 (9.1%)
	1151 (6.7%)
	 
	290 (6.4%)
	304 (6.7%)
	 

	Censoring status in 20215
	
	
	<0.001
	
	
	<0.001
	
	
	0.097

	- Alive or censored
	18656 (85.4%)
	18894 (86.5%)
	
	14868 (86.1%)
	15039 (87.1%)
	
	3788 (83%)
	3855 (84.4%)
	

	- Died by non-cancer causes
	2600 (11.9%)
	2546 (11.7%)
	
	1936 (11.2%)
	1926 (11.2%)
	
	664 (14.5%)
	620 (13.6%)
	

	- Died by cancer
	581 (2.7%)
	397 (1.8%)
	
	467 (2.7%)
	306 (1.8%)
	
	114 (2.5%)
	91 (2%)
	

	Age at cancer death (years)5
	63.1 (10.8)
	65.2 (10.1)
	0.002
	63.0 (10.8)
	65.1 (10.4)
	0.008
	63.5 (10.8)
	65.8 (9.3)
	0.102

	Follow up years to 1st incident cancer diagnosis7 
(Mean (SD))
	12.7 (8.7)
	12.9 (8.9)
	0.610
	13.1 (8.7)
	13.5 (8.9)
	0.258
	10.7 (8.1)
	10.6 (8.3)
	0.879

	Follow up years to 1st incident cancer diagnosis7 
(Min-Max)

	1.0-36.1
	1.0-37.5
	
	1.0-36.1
	1.0-37.5
	
	1.1-32.5
	1.0-35.7
	

	Stage of 1st incident cancer4,6 - n
	
	
	<0.001
	
	
	<0.001
	
	
	0.469

	- Carcinoma in situ
	138 (7.4%)
	159 (10.9%)
	
	117 (7.4%)
	131 (11.3%)
	
	21 (7.2%)
	28 (9.2%)
	

	- Localized
	848 (45.3%)
	676 (46.3%)
	
	712 (45%)
	531 (46%)
	
	136 (46.7%)
	145 (47.4%)
	

	- Regional
	383 (20.4%)
	257 (17.6%)
	
	342 (21.6%)
	204 (17.7%)
	
	41 (14.1%)
	53 (17.3%)
	

	- Distant metastases/systemic disease
	325 (17.4%)
	218 (14.9%)
	
	259 (16.4%)
	166 (14.4%)
	
	66 (22.7%)
	52 (17%)
	

	- Benign/borderline*
	118 (6.3%)
	116 (7.9%)
	
	106 (6.7%)
	101 (8.7%)
	
	12 (4.1%)
	15 (4.9%)
	

	- Un-staged, stage unknown, or stage not specified
	61 (3.3%)
	35 (2.4%)
	
	46 (2.9%)
	22 (1.9%)
	
	15 (5.2%)
	13 (4.2%)
	


 1Index date was defined as date of bariatric surgery for surgical patients and date of DL applications for matching controls. If only index year was known, then index date was set as July 1st of that year. 
2Unadjusted BMI for surgical patients and corrected self-reported BMI for matching controls. 
3See analysis note for distribution of index year by bariatric surgery type
4Prevalent cancer was defined as cancer diagnosed within 1 year of index date or earlier as recorded by Utah Cancer Registry. Incident cancer was defined as cancer diagnosed after 1 year of index date as recorded by Utah Cancer Registry. Follow up time (years) was determined as time from index date to first incident cancer or follow up date, whichever occurred first. Follow up date was determined as the: 1) date that a person can reasonably be considered to still live in Utah; or 2) when surgical patient undergoes revision bariatric procedures; or 3) December 31st, 2019 (the last year UPDB received UCR records), whichever occurred first.
5Cause of death was defined as primary cause of death as recorded in the Utah Death Certificates. Follow up time (years) was determined as time from index date to follow up date, whichever occurred first. Follow up date was determined as the: 1) date that a person can reasonably be considered to still live in Utah; or 2) when a surgical patient undergoes revision bariatric procedures; or 3) when the non-surgical driver license applicant undergoes bariatric surgery; or 4) December 31st, 2021 (the last year UPDB received Utah death certificate records); or 5) death date, whichever occurred first.
6Include patients with multiple cancer on the same day as different events (N=14)
7Follow-up date was determined as the: 1) date that a person can reasonably be considered to still live in Utah; or 2) when surgical patient undergoes revision bariatric procedures; or 3) December 31st, 2019 (the last year UPDB received UCR records), or 4) 1st cancer diagnosis date, whichever occurred first.
8Cells with less than 11 counts must be reported as less than 11 according to Utah Department of Health.
*Collected only for Brain, CNS other, and Intracranial Gland
Demographic characteristics between surgical patients and their matching controls were compared using t-tests for continuous variables and chi-square tests for categorical variables. 



Supplementary Table S7. Incident cancer risk of bariatric surgery patients compared to non-surgery driver license applicant subjects. Incident cancer was defined as cancer diagnosed at least 1 year after the index date as recorded by Utah Cancer Registry.
	Cancer Sites
	Matched Subjects
	Hazard Ratio (95% CI)2
	P Value2

	
	Non-Surgery
(N = 21837)
	Surgery 
(N = 21837)
	
	

	
	N1
	Rate1
	N1
	Rate1
	
	

	All cancer, all subjects*
	1862
	7.1
	1455
	5.4
	0.72 (0.66-0.78)
	<0.001

	All cancer, carcinoma in situ
	138
	0.5
	159
	0.6
	1.05 (0.80-1.38)
	0.72

	All cancer, localized	
	848
	3.2
	676
	2.5
	0.77 (0.69-0.87)
	<0.001

	All cancer, regional
	383
	1.5
	257
	1.0
	0.60 (0.50-0.73)
	<0.001

	All cancer, Distant metastases/systemic disease
	325
	1.2
	218
	0.8
	0.59 (0.47-0.72)
	<0.001

	All cancer, Un-staged, stage unknown, or stage not specified
	61
	0.2
	35
	0.1
	0.50 (0.28-0.89)
	0.019

	All cancer, female*
	1572
	7.2
	1151
	5.1
	0.66 (0.60-0.72)
	<0.001

	All cancer, male*
	290
	6.5
	304
	6.8
	1.04 (0.85-1.27)
	0.69

	Breast cancer, pre-menopausal (<55)
	142
	0.6
	111
	0.5
	0.70 (0.51-0.95)
	0.022

	Breast cancer, post-menopausal (≥55)
	291
	1.3
	243
	1.1
	0.80 (0.65-0.99)
	0.044

	Obesity-related cancer
	1099
	4.2
	719
	2.7
	0.60 (0.53-0.67)
	<0.001

	Obesity-related cancer, female
	1019
	4.6
	634
	2.8
	0.56 (0.50-0.63)
	<0.001

	Obesity-related cancer, male
	80
	1.8
	85
	1.9
	0.98 (0.66-1.45)
	0.91

	Non-obesity related cancer
	774
	2.9
	742
	2.8
	0.89 (0.79-1.01)
	0.07

	Non-obesity related cancer, female
	563
	2.6
	521
	2.3
	0.83 (0.72-0.96)
	0.013

	Non-obesity related cancer, male
	211
	4.7
	221
	4.9
	1.06 (0.84-1.33)
	0.63

	All cancer, Gastric bypass only*
	1598
	7.2
	1214
	5.3
	0.68 (0.62-0.75)
	<0.001

	Obesity-related cancer, gastric bypass only
	944
	4.2
	614
	2.7
	0.57 (0.51-0.65)
	<0.001

	Non-obesity related cancer, gastric bypass only
	664
	3.0
	606
	2.6
	0.84 (0.74-0.97)
	0.014

	All cancer, Gastric banding only*
	161
	6.5
	153
	6.3
	0.91 (0.70-1.18)
	0.47

	Obesity-related cancer, gastric banding only
	102
	4.1
	70
	2.9
	0.73 (0.51-1.05)
	0.09

	Non-obesity related cancer, gastric banding only
	60
	2.4
	83
	3.4
	1.19 (0.82-1.72)
	0.37

	All cancer, Gastric sleeve only*
	74
	6.2
	57
	5.1
	0.72 (0.47-1.10)
	0.13

	Obesity-related cancer, gastric sleeve only
	37
	3.1
	20
	1.8
	0.65 (0.33-1.28)
	0.21

	Non-obesity related cancer, gastric sleeve only
	37
	3.1
	37
	3.3
	0.92 (0.49-1.70)
	0.78

	All cancer, duodenal switch only*
	29
	6.8
	31
	7.8
	1.27 (0.65-2.47)
	0.48

	Obesity-related cancer, duodenal switch only
	16
	3.8
	15
	3.8
	0.87 (0.35-2.18)
	0.77

	Non-obesity related cancer, duodenal switch only
	13
	3.1
	16
	4.0
	3.80 (0.63-22.93)
	0.15


1Number of surgical patients/matching controls diagnosed with at least one incident cancer. Rate was defined as incident cancer per 1,000 person years, determined from index date to first incident cancer or follow up date, whichever occurred first. Incident cancer was defined as cancer diagnosed after 1 year of index date as recorded by Utah Cancer Registry.
2Hazard ratios and p-values are estimated using Cox proportional hazard models, additionally adjusting for age at index year, index year, BMI (unadjusted BMI for surgical patients and corrected self-reported BMI for matching controls), sex, whether Caucasian, whether Hispanic, and clustering within matched pairs. Competing risk models were used when subsets of cancers were analyzed. Follow up time (years) was determined as time from index date to first incident cancer or follow up date, whichever occurred first. Index date was defined as date of bariatric surgery for surgical patients and date of DL applications for matching controls. If only index year was known, then index date was set as July 1st of that year. Follow up date was determined as the: 1) date that a person can reasonably be considered to still live in Utah; or 2) when surgical patient undergoes revision bariatric procedures; or 3) December 31st, 2019 (the last year UPDB received UCR records), whichever occurred first.
Global test for the proportional hazards assumption for all cancers combined = 0.86
* Included patients with multiple cancer on the same day as one event.



Supplementary Table S8. Incident obesity-related cancer risk of bariatric surgery patients compared to non-surgery driver license applicants. Incident cancer was defined as cancer diagnosed at least 1 year after the index date as recorded by Utah Cancer Registry.

	Cancer Sites1
	All Matched Subjects
	Hazard Ratio (95% CI)3
	P Value3

	
	Surgery
Group
	Non-surgery
Group
	
	

	
	N2
	Rate2
	N2
	Rate2
	
	

	Esophageal adenocarcinoma
	11
	0.04
	<114
	<0.04
	0.52 (0.15-1.80)
	0.30

	Colon
	106
	0.4
	66
	0.2
	0.54 (0.37-0.78)
	0.001

	Rectum
	34
	0.1
	36
	0.1
	1.11 (0.60-2.03)
	0.74

	Liver
	13
	0.05
	<11
	<0.04
	0.66 (0.11-3.91)
	0.65

	Kidney
	67
	0.3
	54
	0.2
	0.77 (0.49-1.21)
	0.26

	Pancreas
	42
	0.2
	51
	0.2
	1.02 (0.59-1.75)
	0.95

	Breast, post-menopausal (≥55)
	291
	1.3
	243
	1.1
	0.80 (0.65-0.99)
	0.044

	Ovarian
	51
	0.2
	28
	0.1
	0.43 (0.23-0.83)
	0.012

	Thyroid
	96
	0.4
	68
	0.3
	0.78 (0.55-1.11)
	0.17

	Uterus
	278
	1.3
	61
	0.3
	0.19 (0.13-0.27)
	<0.001

	Multiple myeloma
	18
	0.1
	<11
	0.04
	0.23 (0.04-1.26)
	0.09

	Gastric cardia
	<11
	<0.04
	<11
	<0.04
	-
	-

	Meningioma
	77
	0.3
	72
	0.3
	0.67 (0.44-1.02)
	0.06


1Includes patients with multiple cancer on the same day as one event.
2Number of surgical patients/matching controls diagnosed with at least one incident cancer. Rate was defined as incident cancer per 1,000 person years, determined from index date to first incident cancer or follow up date, whichever occurred first. Incident cancer was defined as cancer diagnosed at least 1 year after the index date as recorded by Utah Cancer Registry.
3Hazard ratios and p-values are estimated using competing risk- Cox proportional hazard models, additionally adjusting for age at index year, index year, BMI (unadjusted BMI for surgical patients and corrected self-reported BMI for matching controls), sex, whether Caucasian, whether Hispanic, and clustering within matched pairs. Follow up time (years) was determined as time from index date to first incident cancer or follow up date, whichever occurred first. Index date was defined as date of bariatric surgery for surgical patients and date of DL applications for matching controls. If only index year was known, then index date was set as July 1st of that year. Follow up date was determined as the: 1) date that a person can reasonably be considered to still live in Utah; or 2) when surgical patient undergoes revision bariatric procedures; or 3) December 31st, 2019 (the last year UPDB received UCR records), whichever occurred first.
Obesity-related cancers include: Esophageal adenocarcinoma, postmenopausal breast female, kidney, colon, rectum, liver, gallbladder, pancreas, ovary, uterine, thyroid, multiple myeloma, gastric cardia, and meningioma.
4Cells with less than 11 counts must be reported as less than 11 according to Utah Department of Health.



Supplementary Table S9. Cancer mortality risk of bariatric surgery patients compared to non-surgery driver license applicant subjects with at least one year from index date to first incident cancer.


	Cancer Sites
	All Matched Subjects
	Hazard Ratio (95% CI)2
	P Value2

	
	Non-Surgery
Group
	Surgery
Group
	
	

	
	N1
	Rate1
	N1
	Rate1
	
	

	All cancer
	581
	2.0
	397
	1.4
	0.57 (0.48-0.67)
	<0.001

	All cancer, female
	467
	2.0
	306
	1.3
	0.53 (0.44-0.64)
	<0.001

	All cancer, male
	114
	2.4
	91
	1.9
	0.71 (0.49-1.03)
	0.07

	All cancer, RYGB
	502
	201
	349
	1.4
	0.58 (0.48-0.69)
	<0.001

	All cancer, Banding
	48
	1.8
	34
	1.3
	0.72 (0.38-1.34)
	0.29

	All cancer, Gastric Sleeve
	21
	1.5
	12
	0.9
	0.10 (0.01-1.01)
	0.051

	All cancer, Other Surgery Types
	<113
	<1.0
	<11
	<1.0
	-
	-


1Number of surgical patients/matching controls died of cancer. Rate was defined as cancer death per 1,000 person years. Cause of death was defined as primary cause of death as recorded in the Utah Death Certificates. 
2Hazard ratios and p-values are estimated using Cox proportional hazard models, additionally adjusting for age at index year, index year, BMI (unadjusted BMI for surgical patients and corrected self-reported BMI for matching controls), sex, whether Caucasians, whether Hispanic, and clustering within pairs. Follow up time (years) was determined as time from index date to first incident cancer or follow up date, whichever occurred first. Index date was defined as date of bariatric surgery for surgical patients and date of DL applications for matching controls. If only index year was known, then index date was set as July 1st of that year. Follow up date was determined as the: 1) date that a person can reasonably be considered to still live in Utah; or 2) when surgical patient undergoes revision bariatric procedures; or 3) December 31st, 2021 (the last year UPDB received Utah death certificate records); or 4) death date, whichever occurred first.
3Cells with less than 11 counts must be reported as less than 11 according to Utah Department of Health.






