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	Supplemental Table 1. Search Strategy per Database

	
	EMBASE
	No. of results
	Date of last search

	#1
	'pancreatitis':ab,ti OR 'acute pancreatitis':ab,ti OR 'chronic pancreatitis':ab,ti OR 'pancreatitis'/exp
	144,445
	




March 12, 2024

	#2
	‘epidemiology’/exp OR 'risk':ab,ti
	7, 530,113
	

	#3
	‘drug dependence’/exp OR 'alcohol':ab,ti OR 'drinking':ab,ti OR ‘smoking’:ab,ti OR ‘tobacco’:ab,ti
OR ‘cannabis’:ab,ti OR ‘marijuana’:ab,ti OR ‘illicit’:ab,ti OR ‘opiate addiction’/exp OR 'substance*':ab,ti
	1,622,306
	

	Combined: #1, #2 and #3 with limits applied
	('pancreatitis':ab,ti OR 'acute pancreatitis':ab,ti OR 'chronic pancreatitis':ab,ti OR 'pancreatitis'/exp) AND (‘epidemiology’/exp OR 'risk':ab,ti) AND (‘drug dependence’/exp OR 'alcohol':ab,ti OR 'drinking':ab,ti OR ‘smoking’:ab,ti OR ‘tobacco’:ab,ti OR ‘cannabis’:ab,ti OR ‘marijuana’:ab,ti
OR ‘illicit’:ab,ti OR ‘opiate addiction’/exp OR 'substance*':ab,ti) AND [humans]/lim AND [english]/lim
	4,846
	

	
	MEDLINE
	
	

	#1
	"pancreatitis"[Title/Abstract] OR "acute pancreatitis"[Title/Abstract] OR "chronic pancreatitis"[Title/Abstract] OR "pancreatitis"[MeSH Terms]
	78,363
	





March 12, 2024

	#2
	"Epidemiologic Studies"[Mesh] OR “Risk"[Title/Abstract]
	5,266,677
	

	#3
	"Substance-Related Disorders"[MeSH Terms] OR
“alcohol” [Title/Abstract] OR “drinking” [Title/Abstract]
OR “smoking” [Title/Abstract] OR “tobacco” [Title/Abstract]
OR “cannabis” [Title/Abstract] OR “marijuana” [Title/Abstract]
OR “illicit” [Title/Abstract] OR "Opioid-Related Disorders"[Mesh]
OR “substance*” [Title/Abstract] 
	1,223,332
	

	Combined: #1, #2 and #3 with limits applied
	(("pancreatitis"[Title/Abstract] OR "acute pancreatitis"[Title/Abstract] OR "chronic pancreatitis"[Title/Abstract] OR "pancreatitis"[MeSH Terms]) AND ("Epidemiologic Studies"[MeSH Terms] OR "Risk"[Title/Abstract]) AND ("Substance-Related Disorders"[MeSH Terms] OR "alcohol"[Title/Abstract] OR "drinking"[Title/Abstract] OR "smoking"[Title/Abstract] OR "tobacco"[Title/Abstract] OR "cannabis"[Title/Abstract] OR "marijuana"[Title/Abstract] OR "illicit"[Title/Abstract] OR "Opioid-Related Disorders"[MeSH Terms] OR "substance*"[Title/Abstract])) AND ((humans[Filter]) AND (english[Filter])) AND (medline[Filter])
	1,910
	

	
	PsycINFO
	
	

	#1
	TX pancreatitis OR TX "acute pancreatitis" OR TX "chronic pancreatitis"
	419
	


March 18, 2024

	#2
	TX epidemiologic study OR TX Risk
	        558,481
	

	#3
	TX substance-related disorders OR TX alcohol OR TX drinking OR TX smoking OR TX tobacco OR TX marijuana OR TX illicit OR TX opioid-related disorders OR TX substance* OR TX cannabis
	        364,092
	

	Combined: #1, #2 and #3 with limits applied
	(TX pancreatitis OR TX "acute pancreatitis" OR TX "chronic pancreatitis") AND (TX epidemiologic study OR TX Risk) AND (TX substance-related disorders OR TX alcohol OR TX drinking OR TX smoking OR TX tobacco OR TX marijuana OR TX illicit OR TX opioid-related disorders OR TX substance* OR TX cannabis) Limiters - English language; Population Group: Human
	          55
	




















	Supplemental Table 2. PRISMA 2020 Checklist

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 2

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Page 3

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 3

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Pages 3

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Page 4

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Page 4; Supplemental Table 1

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 4

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Pages 4-5

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Pages 4-5

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Pages 4-5

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Page 5

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Pages 4-5

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Pages 3-5

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Pages 3-5

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Pages 3-5

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Pages 3-5

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Pages 3-5

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Page 5

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Pages 3-5

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Page 5

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Page 5-6, Figure 1

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Page 5-6

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Pages 5-9

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Pages 5-9

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Pages 5-9, Table 1, Figure 2-3, Supplemental Table 3-6, Supplemental Figure 1

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Pages 5-9

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Pages 5-9

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Pages 5-9

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Pages 5-9

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Pages 5-9

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Pages 8-9

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Pages 9-12

	
	23b
	Discuss any limitations of the evidence included in the review.
	Pages 9-12

	
	23c
	Discuss any limitations of the review processes used.
	Pages 9-12

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Pages 9-12

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Page 4

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Page 4

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Page 4

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Page 13

	Competing interests
	26
	Declare any competing interests of review authors.
	Page 13

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Page 13
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	Supplemental Table 3: Additional characteristics of included studies


	First author, publication year
	Analytic sample size
	Adjustment factors

	Adejumo, 2019
	i) Pancreatitis patients with abusive alcohol use was 762,356. Of these, 49, 725 used cannabis.
ii) Alcohol group after 1:1 matching (Cannabis vs non-cannabis: 49,119 vs 49,119).
	Age, gender, race, health insurance, income, hospital region, teaching hospital, hyperlipidemia, obesity, diabetes mellitus, family pancreatitis history, hypercalcemia, pancreatic malignancy, cystic fibrosis, auto-immune disease, CP (if AP was the outcome), and AP (If CP was the outcome).

	Ramzan, 2022
	i) Cases= 147
ii) Control=147
iii) Smoked = 120
iv) Used alcohol =34
	No model was built but data was stratified by age, gender, number of cigarettes/day, alcohol use, and residence.

	Sadr-Azodi, 2012
	i) 541 first-time AP patients
ii) Alcohol drinkers + current smokers= 5,685
iii) Alcohol drinkers + former smokers= 8,407
iv) Alcohol drinkers + never smokers= 5,254
	Age, gender, educational level, BMI, diabetes, and total consumption of alcohol per month.

	Yadav, 2009
	i) Cases = 1000 comprising of 540 CP and 460 RAP. 
ii) Controls =695
iii) Light drinkers + CP = 101
iv) Moderate drinkers + CP =108
v) Heavy drinkers + CP = 67
vi) Very-heavy drinkers + CP = 136
vii) <12 py + CP = 76
viii) 12-35 py + CP = 108
ix)>35 py + CP = 118
	Age, gender, and BMI 

	Setiawan, 2016
	2,810 pancreatitis cases including 1,065 GS-related AP, 1,222 non-GS AP, and 523 RAP/CP
	BMI, alcohol intake, smoking, diabetes, vigorous activity, and education

	Morton, 2004
	i) A total of 439 pancreatitis patients including 125 with alcohol-related pancreatitis, 168 with GS-related pancreatitis, 110 with idiopathic pancreatitis, and 36 miscellaneous.
ii) In the alcohol-related pancreatitis group by smoking status, the sample size includes never smokers= 17 individuals and former smokers= 24 individuals. Smoked <1 PPD=33 individuals and ≥1 PPD= 40 individuals.
	Age and sex

	Lin, 2000
	i) Cases= 91
ii) Control=175
iii) Cigarette smoking (cigs/day + alcohol use (g/day):
a) 0-19 cigs/day with 0-28g/day:
Cases = 9 and controls = 65
b) 0-19 cigs/day with ≥29g /day: Cases = 27 and controls = 32
c) ≥20 cigs/day with 0-28g/day: Cases = 11 and control = 29
d) ≥20 cigs/day) with ≥29g/day: Cases = 39 and control = 31
	BMI and education level.

	Lindkvist, 2008
	i) 179 AP cases 
ii) Alcohol use by Mm-MAST  including low risk: 16,062, medium risk: 12, 037, and high risk: 2,275, iii) Smoking + alcohol (by Mm-MAST) include: 
a) never + low risk = 7,459
b) current + low risk = 5,794
c) former + low risk = 2,809
d) never + medium risk = 3,634
e) current + medium risk= 6,121
f) former + medium risk= 2,282
g) never + high risk = 495
h) current + high risk = 1,507
i) former + high risk = 272
	Age, sex, and BMI

	Lowenfels, 1987
	i) Cases = 131 (54 cases had Alcoholic pancreatitis, 66 cases had Biliary pancreatitis, and 11 Traumatic or idiopathic pancreatitis)
ii) Control= 56 patients with alcoholic liver cirrhosis
	Age and sex

	Munigala, 2015
	i) 6,799 AP cases.
ii) Among 484,624 patients, 165,818 patients had a history of tobacco use while 121,685 had a history of alcohol.
	Age and race

	Haber, 1993
	i) Cases = 52 alcoholics with CP
ii) Control =47 alcoholics without pancreatitis
iii)Smoking status by cases/controls:
a) never smoked + alcoholics without pancreatitis = 3 
b) never smoked + alcoholics with pancreatitis = 4 
c) past smoker + alcoholics without pancreatitis = 3 
d) past smoker + alcoholics with pancreatitis = 3 
e) Current smoker + alcoholics without pancreatitis = 41, f) Current smoker + alcoholics with pancreatitis = 45
iv) Alcohol use in alcoholics with pancreatitis: a) mean daily intake (g) = 133; b) mean duration (years) = 23.7; and c) Total (kg) = 1063
	age, sex, and alcohol
consumption


Note: AP: Acute Pancreatis; RAP: Recurrent Acute Pancreatitis; CP: Chronic Pancreatitis; +: with; BMI: Body Mass; PPD: Pack per day; py :pack-years

























	Supplemental Table 4: Comparison of Multiple Substance Use vs. Control in Relation to Acute Pancreatitis Risk by Study


	Comparison group
	Multiple substance use
	Adejumo, 2019
	Ramzan, 2022
	Sadr-Azodi, 2012
	Morton, 2004
	Lindkvist, 2008
	Munigala, 2015

	Alcohol group and non-cannabis users
	Cannabis users and alcohol group
	0.50 (0.48-0.53)
	--
	--
	--
	--
	--

	Smoking and non-alcoholism
	Smoking and alcoholism
	--
	2.51 (0.65-9.68)a
	--
	--
	--
	--

	Never smokers and alcohol drinkers
	Tobacco users and alcohol drinkers

	1.40 (1.33-1.48)
	--
	--
	--
	--
	1.61 (1.50-1.73)

	
	
	--
	3.67 (0.78-17.26)a
	--
	--
	--
	--

	
	
	--
	--
	1.97 (0.91-4.24)a 

Tobacco users are former smokers (<20 py)
	--
	--
	--

	
	
	--
	--
	3.96 (1.87-8.39)c

Tobacco users are former smokers (≥20 py)
	--
	--
	--

	
	
	--
	--
	2.13 (0.84-5.40)a

Tobacco users are current smokers (<20 py)
	--
	--
	--

	
	
	--
	--
	4.12 (1.98-8.60)

Tobacco users are current smokers (≥20 py)
	--
	--
	--

	
	
	--
	--
	--
	--
	1.03 (0.51-2.09)a

Multiple substance use reported was for formers smokers + low risk alcohol group
	--

	
	
	--
	--
	--
	--
	1.08 (0.50-2.32)a

Multiple substance use reported was for former smokers + medium risk alcohol group
	--

	
	
	--
	--
	--
	--
	3.05 (0.92-10.17)a 

Multiple substance use reported was for former smokers + high risk alcohol group
	--

	
	
	--
	--
	--
	--
	1.55 (0.92-2.64)a 

Multiple substance use reported was for current smokers with low risk of alcohol use
	--

	
	
	--
	--
	--
	--
	2.48 (1.52-4.05)a

Multiple substance use reported was for current smokers + Medium risk alcohol group
	--

	
	
	--
	--
	--
	--
	4.85 (2.66-8.82)a

Multiple substance use reported was for current smokers + high risk alcohol group
	--

	
	
	--
	--
	--
	2.6 (1.4-4.8)

Multiple substance use reported was for former smokers + alcoholic group
	--
	--

	
	
	--
	--
	--
	5.8 (3.2-10.3)

Multiple substance use reported was for former smokers (<1 pack/day smokers) + alcoholic group
	--
	--

	
	
	--
	--
	--
	11.4 (6.5-20.2)

Multiple substance use reported was for former smokers (≥1 pack/day smokers) + alcoholic group
	--
	--

	Non-alcoholics and non-tobacco users
	
	--
	--
	--
	--
	--
	
7.45 (7.01-7.92)


Notes: Risk estimates and 95% Confidence Interval reported. Risk estimates included odds ratios for studies by Adejumo, and Ramzan, rate ratio for Munigala; risk ratio for studies by Sadr Azodi, Morton, and Lindkvist; --: Not applicable; a:was reported as non-significant in the study; and py: pack-years.
























	Supplemental Table 5: Comparison of Multiple Substance Use vs. Control in Relation to Chronic Pancreatitis Risk by Study


	Comparison group
	Multiple substance use
	Adejumo, 2019
	Yadav, 2009
	Lin, 2000
	Lowenfels, 1987*

	Haber, 1993*

	Alcohol group and non-cannabis users
	Cannabis users and alcohol group
	0.77 (0.71-0.84)
	--
	--
	--
	--

	
	Tobacco users and alcohol group
	1.32 (1.22-1.44)
	--
	--
	--
	--

	Never smokers and alcohol drinkers
	Tobacco users and alcohol drinkers
	--
	1.51 (0.71-3.21)a

Multiple substance use reported was for smokers (<12 pack-years) + light alcohol while comparison group is never smokers + light alcohol drinkers
	--
	--
	--

	
	
	--
	1.87 (0.82-4.28)a
 
Multiple substance use reported was for smokers (<12 pack-years) + moderate alcohol drinkers while comparison group was never smokers + moderate alcohol drinkers
	--
	--
	--

	
	
	--
	3.13 (1.25-7.88)

Multiple substance use reported was smokers (<12 pack-years) + heavy/very heavy alcohol drinkers while comparison group was never smokers + heavy/very heavy alcohol drinkers
	--
	--
	--

	
	
	--
	2.31 (1.10-4.85)

Multiple substance use reported was smokers (12-35 pack-years) + light alcohol drinkers while comparison group was never smokers + light alcohol drinkers
	--
	--
	--

	
	
	--
	2.17 (0.96-4.90)a

Multiple substance use reported was for smokers (12-35 pack-years) + moderate alcohol drinkers
	--
	--
	--

	
	
	--
	4.47 (1.93-10.34)

Multiple substance use reported was smokers (12-35 pack-years) + heavy/very heavy alcohol 
drinkers while comparison group was never smokers + heavy/very heavy alcohol drinkers
	--
	--
	--

	
	
	--
	3.27 (1.26-8.49)

Multiple substance use reported was smokers (>35 pack-years) + light alcohol drinkers while comparison group was never smokers + light alcohol drinkers
	--
	--
	--

	
	
	--
	7.59 (2.93-19.63)

Multiple substance use reported was for smokers (>35 pack-years) + moderate alcohol drinkers while comparison group 
was never smokers + moderate alcohol drinkers
	--
	--
	--

	
	
	--
	13.41 (5.23-34.4)

Multiple substance use reported was for Smokers (>35 pack-years) + heavy or very heavy alcohol drinkers while comparison group was 
for never smokers + heavy/very heavy alcohol drinkers
	--
	--
	--

	Alcoholics without pancreatitis
	Tobacco users with alcoholic pancreatitis
	--
	--
	--
	1.3 (0.32-5.32)

Tobacco users were males who smoked <1 pack/day while comparison group was non-smokers with cirrhosis who consume 
alcohol
	--

	
	
	--
	--
	--
	31.5 (1.72-575.41)

Tobacco users were males who smoked >=1 pack/day while comparison group was non-smokers with cirrhosis who consume 
Alcohol
	1.33 (0.15-11.89)a


Tobacco users as former smokers

	
	
	--
	--
	--
	--
	1.21 (0.26-5.74)a

Tobacco users as current smokers

	Smokers/non-smokers(0-19 cig/day) + alcohol drinkers/non-drinkers (0-28 g/day)

	Tobacco users and alcohol drinkers
	--
	--
	7.3 (2.4-21.9)

Multiple substance use reported for smokers (≥20 cigs/day) + 
alcohol drinkers (≥29 g/day);
	--
	--

	
	
	--
	--
	4.7 (1.5-14.3) 

Multiple substance use reported for smokers (≤19cig/day) + alcohol drinkers (≥29g/day)
	--
	--

	
	Tobacco users and alcohol drinkers/non-drinkers
	
--
	
--
	3.0 (0.8-10.7)a

Multiple substance use reported for smokers (≥20 cigs/day) + alcohol drinkers/nondrinkers (0-28 g/day)
	--
	--


Notes: Risk estimates and 95% Confidence Interval reported; risk estimates included odds ratios for studies by Adejumo, Yadav, Lin, Lowenfels, and Haber, --: Not applicable; NR: 95% Confidence Interval not reported; a:was reported as non-significant in the study; cigs: cigarettes; *: these studies included recurrent acute pancreatitis patients 





	Supplemental Table 6: Multiple Substance Use vs. Control in Relation to Combined Pancreatitis Diagnosis


	Comparison group
	Multiple substance use
	Setiawan, 2016

	Never smokers + non-drinkers
	Males, Past smokers + ≤48g daily alcohol 
	0.86 (0.65-1.12)a

	
	Males, Past smokers + >48g daily alcohol 
	1.30 (0.85-1.99)a

	
	Males, Current smokers + ≤48g daily alcohol 
	1.54 (1.13-2.09)

	
	Males, Current smokers + >48g daily alcohol 
	2.06 (1.28-3.30)

	
	Females, Past smokers + <24g daily alcohol 
	0.97 (0.77-1.23)a

	
	Females, Past smokers + ≥24g daily alcohol 
	1.04 (0.61-1.76)a

	
	Females, Current smokers + ≥24g daily alcohol 
	1.67 (1.03-2.71)

	
	Females, Current smokers + <24g daily alcohol 
	1.32 (0.99-1.75)a


















Notes: hazard ratios reported; a:was reported as non-significant in the study; Combined 
Pancreatitis include acute pancreatitis, recurrent acute pancreatitis, and chronic pancreatitis









[bookmark: _Hlk185409615]Supplemental Figure 1: Funnel plots for studies on smoking and alcohol vs. alcohol
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