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SUPPLEMENTARY MATERIAL

Table S1. Representatives search

strings for PubMed.

(From inception to November 2022)

Databases Search strings

PubMed
(Stroke OR Cerebrovascular Accident OR Brain Vascular Accident

OR Cerebrovascular Stroke OR Cerebral Stroke OR Cerebrovascular

Disorder OR Cerebrovascular Disease OR Intracranial Vascular

Disease OR Brain Vascular Disorder OR Intracranial Vascular

Disorders OR Cerebrovascular Occlusion OR Cerebral Infarction OR

Cerebral Infarction OR Subcortical Infarction OR brain Infarction OR

Cerebral hemorrhage OR Cerebrum Hemorrhage OR Cerebral

Parenchymal Hemorrhage OR Intracerebral Hemorrhage OR Cerebral

Hemorrhages OR Cerebral Brain Hemorrhage) AND (Crohn's disease

OR Crohn's Enteritis OR Crohn* Disease OR Granulomatous

Enteritis OR Granulomatous Colitis OR Ulcerative Colitis OR

Idiopathic Proctocolitis OR Ulcerative Colitis)
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Table S2. Description of excluded studies at the stage of
eligibility

according to the PRISMA flow chart.

No. First author Publication year Reason for exclusion

1. Ha et a 2009 Studies were not cohort designed

2. Yarur et a 2011 Studies were not cohort designed

3. Osterman et al 2011 Studies were not cohort designed

4. Sara et al 2020 Lack of the outcome of interest

5. Sara et al 2021 Lack of the outcome of interest

6. Petra et al 2022 Lack of the outcome of interest

7. Lin et al 2015 Lack of the outcome of interest

8. Rungoe et al 2014 Lack of the outcome of interest

9 Allison et al 2020 Lack of the outcome of interest

10 Ana et al 2015 Lack of the outcome of interest

11 Aristeidis et al 2014 Lack of the outcome of interest

12 Kuenzig et al 2022 Case-report review or meta-analysis

13 Chen et al 2020 Case-report review or meta-analysis

14 Siddharth et al 2014 Case-report review or meta-analysis

15 Min et al 2016 Case-report review or meta-analysis

16 Xiao et al 2015 Case-report review or meta-analysis
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17 Dorn et al 2007 Case-report review or meta-analysis

18 Anuraag et al 2022 Case-report review or meta-analysis

19 Ryusuke et al 2022 Case-report review or meta-analysis

20 Daniele 2019 Case-report review or meta-analysis

21 Fu et al 2018 Case-report review or meta-analysis

22 Gandhi et al 2021 Case-report review or meta-analysis
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Table S3 The Characteristics of included studies about continents, study subjects,,

confounders adjustment and corresponding data in the meta-analysis

First author (year) Continents Study subjects Confounders adjustment RR/HR (95%CI)

Alayo2022 Europe the United Kingdom Biobank

Townsend Deprivation Index,

traditional cardiovascular risk factors

(body mass index, smoking status,

average weekly alcohol intake,

hypertension, diabetes, dyslipidemias

at enrolment), physical activity, diet

and C-reactive protein level at

enrolment

cHR：

IBD:0.94(0.70-1.25)

UC:0.86(0.62-1.20)

CD:0.99(0.63-1.56)

aHR：

IBD:0.91(0.70-1.18)

UC:0.83(0.60-1.17)

CD: 0.98(0.62-1.55）

Baean-Diez 2018
Europe The Catalan Institute of Health

in Catalonia

age, sex, smoking status, total

cholesterol, high density lipoprotein.

cholesterol, systolic blood pressure

and diastolic blood pressure. statins,

hypertensive drugs and three

categories of exposure to

antirheumatic-specific treatments:

disease-modifying antirheumatic

drugs, other anti-inflammatory drugs,

no exposure. CIID

aHR：

1.23(1.06 - 1.43)
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Bernstein 2008
North

America

Manitoba Health administrative

database

NR

IRR：

IBD:1.16 (0.98–1.36)

CD: 1.32 (1.05–1.66)

UC: 1.03 (0.82–1.29)

Choi 2019 Asia

National Health Insurance

Service (NHIS) of South Korea

age,sex,residencetype,income

category hypertension,diabetes

mellitus and dyslipidaemia.

aHR：

CD：1.18 (0.93-1.48)

UC: 1.05(0.95-1.16）

Christian 2021

Europe

theDisease Analyzer database

(IQVIA)

NR

HR：

IBD: 1.30(1.06-1.59)

CD：1.50 (1.10-2.06)

UC: 1.17(0.90-1.52）

Huang 2014
Asia

the National Health

Insurance Research Database

(NHIRD)

Age, sex, comorbidities aHR： IBD：
1.12(1.02-1.23)
CD:1.15(1.04-1.28)

UC:1.01(0.84-1.21)

Julien 2017
Europe the French National Hospital

Discharge Database

NR

cIR:

IBD:2.9(2.7-3.0)

SIR:

IBD:1.19(1.13-1.24)

CD:1.33(1.23-1.43)

UC:1.11(1.04-1.17)

Oh 2022

Asia

Korean National Health

Insurance Service (NHIS) NR

HR

CD:1.88(1.05-3.37)

UC:1.00(0.72-1.40)
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Sun 2023 Europe

Epidemiology Strengthened by

histoPathology Reports in

Sweden（ESPRESSO）

Swedish National Patient

Register (NPR)

birth year, sex, county of residence,

and calendar year country of birth,

educational attainment, number of

healthcare visits, ischemic heart

disease, heart failure, arrhythmias,

hypertension, diabetes, obesity,

dyslipidemia, chronic kidney disease,

and COPD

aHR：

IBD： stroke:1.13 (1.08-1.17)

IS: 1.14 (1.09-1.18)
HS: 1.06 (0.97-1.15)

UC：stroke 1.15 (1.07-1.24)
IS: 1.19 (1.10-1.29)
HS: 1.07 (0.91-1.26)

CD：stroke 1.09 (1.04-1.15)
IS:1.09 (1.04-1.16)
HS: 1.00 (0.89-1.12)

Kristensen 2014
Europe

the National Patient Register

Age, calendar-year, gender,

comorbidity, medical treatment,and

socioeconomic status

aRR：

IBD:1.16(1.05-1.26)

CD:1.41(1.17-1.70)

UC: 1.10(0.99-1.22)

TimothyR 2021 Europe

the Clinical Practice Research

Datalink (CPRD)

linked to Hospital Episode

Statistics (HES) data and Office

for National Statistics (ONS)

mortality data.

age in years, gender, smoking status ,

diabetes , hypertension ,

dyslipidaemia , alcohol intake , 5ASA

use , BMI , hospitalization

aHR:

IBD:1.10(0.99-1.24)

Zoller 2012 Europe

the National Board of Health and

Welfare and Statistics Sweden.

age, period, socioeconomic status,

region of residence, hospitalization of

chronic lower respiratory diseases,

obesity, alcoholism,

hypertension,diabetes, atrial

SIR:

CD:IS 1.28(1.16-1.41)

HS 1.80(1.46-2.21)

UC:IS 1.21(1.12-1.31)

HS 1.37(1.13-1.66)
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fibrillation, heart failure, renal

disease, sepsis, and coronary heart

disease.

aHR:adjust hazard ratios;cHR:crude hazard ratios;SIR:standardized incidence ratio;cIR:crude incidence ratio;aRR:adjust relative
risk.IBD:inflammatory bowel disease;UC:ulcerative colitis;CD:Crohn’s disease;NR:no report;ASA:aminosalicylic acid;BMI:body mass
index;IS:ischemic stroke;HS:hemorrhagic stroke.IS：Ischaemic stroke，HS：Hemorrhagic stroke,CIID:chronic immune-mediated
inflammatory disease
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Table S4 Methodological quality assessment of included studies with NOS.

First author Selection Comparability Exposure/Outcome Total (0-9) Quality

Alayo2022
   6 Moderate

Baean-Diez 2018    7 High

Bernstein 2008    9 High

Choi 2019    9 High

Christian 2021    7 High

Huang 2014    9 High

Julien 2017    6 Moderate

Oh 2022    8 High

Sun2023    8 High

Kristensen 2014    8 High

TimothyR 2021    6 Moderate

Zoller 2012    9 High

Note: NOS, Newcastle–Ottawa Scale.Y: yes, N:no, U: unclear
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Table S5 Results of sensitivity analyses

Studies omitted RR (95% CI) Passociation Heterogeneity

Alayo 2022 1.19（1.14-1.24） P<0.00001 62%

Baean-Diez 2018 1.19（1.14-1.24） P<0.00001 61%

Bernstein 2008 1.19（1.14-1.25） P<0.00001 62%

Choi (CD)2019 1.19（1.14-1.24） P<0.00001 62%

Choi (UC)2019 1.20（1.15-1.25） P<0.00001 57%

Christian 2021 1.19（1.14-1.24） P<0.00001 61%

Huang 2014 1.20（1.14-1.25） P<0.00001 61%

Julien 2017 1.19（1.14-1.26） P<0.00001 61%

Kristensen 2014 1.19（1.14-1.25） P<0.00001 62%

Oh(CD）2022 1.19（1.14-1.24） P<0.00001 59%

Oh(UC）2022 1.19（1.14-1.24） P<0.00001 61%

Sun2023 1.20（1.14-1.26） P<0.00001 56%

Timothy R 2021 1.20（1.15-1.25） P<0.00001 61%

Zoller (CD HS)2012 1.17（1.13-1.21） P<0.00001 32%

Zoller (CD IS)2012 1.18（1.13-1.23） P<0.00001 58%

Zoller (UC HS)2012 1.18（1.13-1.23） P<0.00001 59%

Zoller (UC IS)2012 1.19（1.14-1.24） P<0.00001 61%
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Figure S1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
flow diagram for studies included in and excluded from the meta-meta-analysis.
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Figure S2.Meta-analysis of the association between IBD and stroke risk. The bottom row
describes a combined overall effect which random-effects models were used to estimate.
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Figure S3. Meta-analysis of the association between the types of IBD and stroke risk. The bottom
row of each type of IBD describes the comprehensive overall effect estimated using a random-
effects model.
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Figure S4. Meta-analysis of the association between different follow-up periods of IBD and
stroke risk. The bottom row of each follow-up period describes the comprehensive overall effect
estimated using a random-effects model.
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Figure S5. Meta-analysis of the association between different age groups and the risk of
stroke in individuals with IBD. The bottom row of each age group describes the comprehensive
overall effect estimated using a random-effects model.
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Figure S6. Meta-analysis of the association between different gender groups and the
risk of stroke in individuals with IBD. The bottom row of each gender group describes the
comprehensive overall effect estimated using a random-effects model.
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Figure S7.Meta-analysis of the association between different race groups of IBD and
stroke risk. The bottom row of each region group describes the comprehensive overall effect
estimated using a random-effects model.
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Figure S8. Meta-analysis of the association between whether to adjust confounding
factors of IBD and stroke risk. The bottom row of each group describes the comprehensive overall
effect estimated using a random-effects model.
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Figure S9. Meta-analysis of the association between IBD type and risk of stroke type. The bottom
row of each type of IBD describes the comprehensive overall effect estimated using a random-
effects model.
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Figure S10.Funnel plot to detect risk of publication bias in the meta-analysis

Figure S11. The Egger’s test to detect risk of publication bias in the meta-analysis
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Figure S12. One-by-one elimination method to detect the sensitivity analysis in the meta-analysis


