Supplemental Table 1. Results of subgroup analysis according to age 
	Study
	Outcomes
	No of studies
	Subgroup 
	Meta-analytic model used
	Effect size (95%CI)

	P value of Q Test
	I2

	Lutgens,2013[28]
	Colorectal cancer risk
	5 CS
	Age at IBD Diagnosis＜30 y
	Random
	SIR 8.20 (1.80,14.60)
	NR
	82%

	
	
	5 CS
	Age at IBD Diagnosis≥30 y
	Random
	SIR 1.80 (0.90, 2.70)
	NR
	87%

	Feng,2017[33]
	Ischemic heart disease risk
	NR
	Young group (<50 years old)
	Random
	RR a 1.35 (1.06, 1.74)
	0.00
	NR

	
	
	NR
	Old group (>50 years old)
	Random
	RR a 1.27 (1.13, 1.42)
	0.00
	NR

	Zhao,2019[37]
	Sexual dysfunction risk
	3 CCS,1 CSS, 1 CS
	Male age＜50y
	Random
	RR 1.29 (1.03, 1.62)
	0.29 
	20% 

	
	
	1 CCS, 1 CS
	Male age≥50y
	Random
	RR 1.38 (0.81, 2.34)
	0.03 
	79% 

	
	Sexual dysfunction risk
	2 CCS, 1CSS
	Female age＜40y
	Random
	RR 1.85 (1.42, 2.41)
	0.97 
	0.0%

	
	
	2 CC
	Female age≥40y
	Random
	RR 1.70 (0.77, 3.74)
	0.00 
	91% 

	Zhu,2019[38]
	Parkinson’s disease risk
	2 CS
	Patients>65 years old
	Random
	RR a 1.32 (1.16, 1.51)
	NR
	NR

	
	
	2 CS
	Patients ≤65 years old
	Random
	RR a 1.64 (1.45, 1.96)
	NR
	NR

	Del Pinto,2015[42]
	Vitamin D deficiency prevalence 

	7 CCS, 1 CS, 3 CSS
	Adult
	Random
	OR 1.81 (1.37, 2.40)
	0.43
	1.0% 

	
	
	2 CCS, 1 CSS
	Children
	Random
	OR 1.36 (0.91, 2.04)
	0.3
	18% 

	Ning, 2019[44]
	Herpes zoster infection risk (CD)
	3 CS
	Age > 45
	Random
	RR a 1.59 (1.32, 1.91)
	< 0.001
	81%

	
	
	4 CS
	Age≤ 45
	Random
	RR a 1.81 (1.52, 2.16)
	< 0.001
	89%

	
	Herpes zoster infection risk (UC)
	3 CS
	Age > 45
	Random
	RR a 1.50 (1.16, 1.94)
	< 0.001
	86%

	
	
	3 CS
	Age≤ 45
	Random
	RR a 1.38 (1.32, 1.44)
	0.345
	0.0%


Abbreviation：CS=cohort study; CCS=case-control study; CSS=cross-sectional study; NR=not report; RR=relative risk; OR=odds ratio ; SIR=standardized incidence ratio; CD= Crohn's disease; UC=ulcerative colitis; a=adjusted
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Supplemental Table 2 Results of other subgroup analysis 
	Study
	Outcomes
	No of studies
	Subgroup classification defined
	[bookmark: OLE_LINK89][bookmark: OLE_LINK88]Meta-analytic model used
	Effect size (95%CI)
	P value of Q Test
	I2

	Yuan,2016[32]
	Stroke incidence

	4 CS
	Duration (year)＜6
	Random
	RR a 1.42 (1.06, 1.91)
	0.02 
	NR

	
	
	4 CS
	Duration (year)≥6
	Random
	RR a 1.25 (1.15, 1.35)
	0.00 
	NR

	Feng,2017[33]
	Ischemic heart disease risk
	NR
	Follow-up<5 y
	Random
	RR a 1.57 (1.26, 1.95)
	0.00
	NR

	
	
	NR
	Follow-up>5 y
	Random
	RR a 1.15(0.99, 1.33)
	0.00
	NR

	Cao,2018[29]
	Thyroid cancer risk
	5 CCS
	Case type: Population
	Fixed
	OR 1.77 (1.49, 2.11)
	0.36 
	NR

	
	
	3 CCS
	Case type: Hospital
	Fixed
	OR 1.50 (0.78, 2.88)
	0.18 
	NR

	
	Thyroid cancer risk
	5 CCS
	Control type: Normal
	Fixed
	OR 1.61 (1.28, 2.02)
	0.48 
	NR

	
	
	3 CCS
	Control type: Patient
	Fixed
	OR 1.89 (1.47, 2.44)
	0.12 
	NR

	
	Thyroid cancer risk
	2 CCS
	Immunosuppressant: Ever use
	Fixed
	OR 1.43 (1.04, 1.96)
	0.31 
	NR

	
	
	2 CCS
	Immunosuppressant: Never use
	Fixed
	OR 1.47 (0.74, 2.92)
	0.07 
	NR

	
	Thyroid cancer risk
	3 CCS
	No.of IBD patients≥ 10,000
	Fixed
	OR 1.79 (1.50, 2.14)
	0.42 
	NR

	
	
	5 CCS
	No.of IBD patients<10,000
	Fixed
	OR 1.39 (0.78, 2.48)
	0.19 
	NR

	Huai,2014[30]
	Intrahepatic cholangiocarcinoma risk
	4 CCS
	Case-control
	Random
	RR a 2.66 (1.61, 4.39)
	0.003
	79% 

	
	
	1 CS
	Cohort
	Random
	RR a 2.54 (1.31, 4.93)
	NA
	NA

	
	Extrahepatic cholangiocarcinoma risk
	2 CCS
	Case-control
	Random
	RR a 1.58 (1.23, 2.03)
	0.35 
	0.0%

	
	
	1 CS
	Cohort
	Random
	RR a 1.05 (0.60, 1.84)
	NA
	NA

	Singh,2014[31]
	Melanoma risk

	9 CS
	Population-based
	Random
	RR a 1.31 (1.07, 1.60)
	[bookmark: OLE_LINK93][bookmark: OLE_LINK94]NR
	NR

	
	
	3 CS
	Hospital-based
	Random
	RR a 1.81 (0.77, 4.24)
	NR
	NR

	
	
	8 CS
	Pre-biologic
	Random
	RR a 1.52 (1.02, 2.25)
	NR
	NR

	
	
	2 CS
	Biologic era
	Random
	RR a 1.08 (0.59, 1.96)
	NR
	NR

	
	
	2 CS
	Across both eras
	Random
	RR a 1.56 (0.86, 2.84)
	NR
	NR

	Yuan,2016[32]
	Stroke incidence
	7 CS
	Population-based
	Random
	RR a 1.34 (1.18, 1.53)
	0.00 
	NR

	
	
	1 CS
	Health claims database
	Random
	RR a 1.10 (1.00, 1.21)
	NA
	NA

	Fumery,2014[35]
	Venous thromboembolic risk
	1 CCS, 6 CS
	IBD patients in general
	Random
	RR 2.48 (2.04, 3.00)
	<0.001
	89%

	
	
	3 CS
	Hospitalized IBD patients
	Random
	RR 1.47 (1.17, 1.86)
	<0.001
	100%

	
	
	2 CS, 1 CCS
	Deep venous thrombosis
	Random
	RR 2.42 (1.78, 3.30)
	< 0.001
	90% 

	
	
	2 CS, 1CCS
	Pulmonary embolism
	Random
	RR 2.53 (1.95, 3.28)
	< 0.001
	80% 

	
	Arterial thromboembolism risk

	1 CCS, 6 CS
	IBD patients in general
	Random
	RR 1.28 (1.16, 1.42)
	<0.001
	64%

	
	
	2 CS
	Hospitalized IBD patients
	Random
	RR 0.93 (0.56, 1.54)
	<0.001
	100%

	
	
	2 CS
	Peripheral artery disease
	Random
	RR 0.78 (0.46, 1.32)
	< 0.001
	87% 

	
	
	1 CS, 1CCS
	[bookmark: OLE_LINK1]Mesenteric ischemia
	Random
	RR 3.46 (1.78, 6.71)
	< 0.001
	90% 

	Szafors,2018[39]
	Osteoporotic fractures risk
	4 CS
	Vertebral 
	Random
	OR a 2.26 (1.04, 4.90)
	<0003
	84% 

	
	
	4 CS
	Hip 
	Random
	OR a 1.29 (0.84, 1.96)
	0.007
	75% 

	
	
	3 CS, 1 CCS
	Wrist 
	Random
	OR a 0.82 (0.34, 1.96)
	0.09
	53% 

	
	
	3 CS
	Humeral 
	Random
	OR a 1.07 (0.91, 1.27)
	0.88
	0.0% 


Abbreviation：CS=cohort study; CCS=case-control study; CSS=cross-sectional study; NR=not report; NA=not available; RR, relative risk; OR=odds ratio; IBD=inflammatory bowel disease; CD=Crohn's disease; 
UC=ulcerative colitis; a=adjusted.

Supplemental Table 3. Detail of results for AMSTAR2 assessment
	Studies
	AMSTAR2 Checklist
	Class

	
	No.1
	No.2
	No.3
	No.4
	No.5
	No.6
	No.7
	No.8
	No.9
	No.10
	No.11
	No.12
	No.13
	No.14
	No.15
	No.16
	

	Chen,2019[26]
	Yes
	No
	Yes
	Partial yes
	[bookmark: OLE_LINK136][bookmark: OLE_LINK135]No
	No
	No
	Yes
	No
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Critically low

	Wang,2014[27]
	Yes
	No
	Yes
	Partial yes
	Yes
	Yes
	[bookmark: OLE_LINK133][bookmark: OLE_LINK134]No
	No
	No
	No
	Yes
	No
	No
	Yes
	Yes
	Yes
	Critically low

	Lutgens,2013[28]
	Yes
	No
	Yes
	Partial yes
	No
	No
	Yes
	No
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Low

	Cao,2018[29]
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	[bookmark: OLE_LINK116][bookmark: OLE_LINK115]No
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Critically low

	Huai,2014[30]
	Yes
	No
	Yes
	Partial yes
	No
	Yes
	No
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Critically low

	Singh,2014[31]
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Partial yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Low

	Yuan,2016[32]
	Yes
	No
	Yes
	Partial yes
	No
	No
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Critically low

	Feng,2017[33]
	Yes
	No
	Yes
	Partial yes
	No
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Critically low

	Sun,2018[34]
	Yes
	No
	Yes
	Partial yes
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Critically low

	Fumery,2014[35]
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Partial yes
	No
	No
	Yes
	No
	No
	Yes
	Yes
	Yes
	Critically low

	O'Toole,2015[36]
	Yes
	No
	Yes
	[bookmark: OLE_LINK142][bookmark: OLE_LINK141]Yes
	Yes
	No
	Partial yes
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Low

	Zhao,2019[37]
	Yes
	Yes
	Yes
	Partial yes
	Yes
	Yes
	No
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Low

	Zhu,2019[38]
	Yes
	No
	Yes
	Partial yes
	No
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Critically low

	Szafors,2018[39]
	Yes
	No
	Yes
	Yes
	Yes
	No
	No
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Critically low

	Zhang,2015[40]
	Yes
	No
	Yes
	Partial yes
	No
	Yes
	No
	Partial yes
	No
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	Critically low

	Papageorgiou,2017[41]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Partial yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Moderate

	Del Pinto,2015[42]
	Yes
	No
	Yes
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	No
	No
	Critically low

	Han,2019[43]
	Yes
	No
	Yes
	Partial yes
	Yes
	No
	No
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Critically low

	Ning, 2019[44]
	Yes
	No
	Yes
	Partial yes
	Yes
	No
	No
	Partial yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Critically low


AMSTAR2 Checklists: No.1 Did the research questions and inclusion criteria for the review include the components of PICO? No.2 Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report justify any significant deviations from the protocol? No.3 Did the review authors explain their selection of the study designs for inclusion in the review? No.4 Did the review authors use a comprehensive literature search strategy? No.5 Did the review authors perform study selection in duplicate?  No.6 Did the review authors perform data extraction in duplicate? No.7 Did the review authors provide a list of excluded studies and justify the exclusions? No.8 Did the review authors describe the included studies in adequate detail? No.9 Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review? No.10 Did the review authors report on the sources of funding for the studies included in the review? No.11 If meta-analysis was performed, did the review authors use appropriate methods for statistical combination of results? No.12 If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or other evidence synthesis? No.13 Did the review authors account for RoB in primary studies when interpreting/discussing the results of the review? No.14 Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review? No.15If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review? No.16 Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review? No.2,No.4,No.7,No.9,No.11,No.13,No.15 are key items.

Supplemental Table 4. Details and results of evidence quality for outcomes classified by GRADE
	Studies
	Outcomes
	Downgrade factors
	Upgrade factors
	Evidence class

	
	
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Large effect
	Dose response
	Plausible confounding
	

	Chen,2019[26]
	Prostate cancer risk
	0
	-2c
	0
	0
	0
	0
	0
	+1 f
	VL

	Wang,2014[27]
	Cervical cancer risk
	0
	0
	0
	0
	0
	0
	0
	0
	L

	Lutgens,2013[28]
	Colorectal cancer risk
	0
	-1b
	0
	0
	0
	0
	0
	0
	VL

	Cao,2018[29]
	Thyroid cancer risk
	0
	0
	0
	0
	0
	0
	0
	+1 f
	M

	Huai,2014[30]
	Intrahepatic cholangiocarcinoma risk
	0
	-1b
	0
	0
	0
	+1e
	0
	0
	L

	
	Extrahepatic cholangiocarcinoma risk
	0
	0
	0
	0
	0
	0
	0
	0
	L

	Singh,2014[31]
	Melanoma risk
	0
	0
	0
	0
	0
	0
	0
	0
	L

	Yuan,2016[32]
	Stroke incidence
	0
	-2 c
	0
	0
	0
	0
	0
	0
	VL

	Feng,2017[33]
	Ischemic heart disease risk
	0
	-2 c
	0
	0
	0
	0
	0
	0
	VL

	Sun,2018[34]
	Cerebrovascular disease incidence 
	0
	-2 c
	0
	0
	0
	0
	0
	+1 f
	VL

	
	Myocardial infarction incidence 
	0
	0
	0
	0
	0
	0
	0
	+1 f
	M

	
	Coronary heart disease incidence 
	0
	-1 b
	0
	0
	0
	0
	0
	+1 f
	L

	Fumery,2014[35]
	Venous thromboembolic risk 
	0
	-2 c
	0
	0
	0
	0
	0
	+1 f
	VL

	
	Arterial thromboembolism risk 
	0
	-2 c
	0
	0
	0
	0
	0
	+1 f
	VL

	
	Cardiovascular disease mortality
	0
	-1 b
	0
	0
	0
	0
	0
	+1 f
	L

	O'Toole,2015[36]
	Preterm birth incidence 
	0
	0
	0
	0
	0
	0
	0
	+1 f
	M

	
	Small for gestational age birth weight incidence 
	0
	-1 b
	0
	0
	0
	0
	0
	+1 f
	L

	
	Congenital anomalies incidence 
	-1a
	0
	0
	0
	-1 d
	0
	0
	+1 f
	VL

	
	Stillbirth incidence 
	0
	0
	0
	0
	0
	0
	0
	+1 f
	M

	Zhao,2019[37]
	Sexual dysfunction risk
	0
	-2 c
	0
	0
	0
	0
	0
	+1 f
	VL

	Zhu,2019[38]
	Parkinson’s disease risk
	0
	-2 c
	0
	0
	0
	0
	0
	0
	VL

	Szafors,2018[39]
	Osteoporotic fractures risk
	0
	-2 c
	0
	0
	0
	0
	0
	0
	VL

	Zhang,2015[40]
	Gallstone disease prevalence 
	0
	0
	0
	0
	0
	0
	0
	+1 f
	M

	Papageorgiou,2017[41]
	Periodontitis prevalence
	0
	0
	0
	0
	0
	+1e
	0
	+1 f
	H

	Del Pinto,2015[42]
	Vitamin D deficiency prevalence 
	0
	0
	0
	0
	0
	0
	0
	+1f
	M

	Han,2019[43]
	Rosacea risk
	0
	0
	0
	0
	0
	0
	0
	0
	L

	Ning, 2019[44]
	Herpes zoster infection risk (CD)
	0
	-2 c
	0
	0
	0
	0
	0
	0
	VL

	
	Herpes zoster infection risk (UC)
	0
	-1 b
	0
	0
	0
	0
	0
	0
	VL


Footnotes: Abbreviations: CD=Crohn's disease; UC= ulcerative colitis; H=high; M=moderate; L=low; VL=very low.
 −1 means downgrade one level; −2 means downgrade two levels; + 1 means upgrade one level; +2-means upgrade two levels.
 a: existing risk of bias; b: I2 value >75%; c: I2 value 50%-75%; d: existing publication bias; e: the effect was large (OR >2.0); f: unadjusted for confounders.

