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[bookmark: _Toc185844807]Search Strategy
In general, the main branch of the controlled vocabulary queries combined tobacco subject headings by Boolean AND with disease headings. Disease headings include both headings and subheadings. The MeSH terms for tobacco were “*Smoking,” “*Tobacco Use,” “*Tobacco Smoking,” “*Cigarette Smoking,” “*Tobacco Use Disorder,” or “*Tobacco, Smokeless.” The corresponding set of terms from Embase's Emtree were “*Smoking,” “*Tobacco Use,” “*Cigarette Smoking,” “*Smoking Habit,” “*Tobacco Dependence,” or “*Smokeless Tobacco.” The asterisks indicate the terms were searched as major concepts.
The MeSH terms for diseases were: “Lung Neoplasms,” “Mouth Neoplasms,” “Jaw Neoplasms,” “Pharyngeal Neoplasms,” “Pulmonary Disease, Chronic Obstructive,” or “Cardiovascular Diseases.” In Embase, they were: “Lung Tumor,” “Mouth Tumor,” “Lip Tumor,” “Jaw Tumor,” “Pharynx Tumor,” or “Cardiovascular Disease.” All of their subheadings were included by “exploding” these terms. Embase's “Chronic Obstructive Lung Disease” has no subheadings, so it was searched as a standalone term. Also, to encompass publications discussing multiple types of cancer, the generic heading “Neoplasms” (or its singular in Embase) was searched without including any subheading terms.
The concept of mortality was captured in two alternate ways. On the one hand, “Mortality” was attached to the tobacco terms using the Boolean AND in the same manner as the disease terms. The second approach, available only in Medline, was to use the Mortality sub-heading as a qualifier on each tobacco term where available. Thus, all instances of any of “Smoking: MO, Mortality;” “Tobacco Smoking: MO, Mortality;” “Cigarette Smoking: MO, Mortality;” or “Tobacco Use Disorder: MO, Mortality” were selected.
Medline and Embase differ in how they index meta-analyses and systematic reviews. In Medline, either “Meta Analysis” or “Systematic Review” was searched as a document type (/DT), whereas Embase employs the controlled terms (/CT) field. Besides those indexed as either of these types, all records were included that had any of metaanaly?, meta immediately followed by analy?, or systematic immediately followed by review(s) in the title or abstract. The question mark wildcard indicates 0 or more characters.
[bookmark: 7.12.3.3_Screening]The free text searching was run against Medline's “Epub Ahead of Print,” “In-Process,” and “Pubmed-Not-Medline” file segments. To simulate the major concepts, the tobacco terms – any of smoking, smoker(s), tobacco, cigarette(s), snuff, or snus – was limited to the title. The tobacco terms were attached to the disease or mortality terms using Boolean AND. Disease terms included any of lung, oral, oropharyngeal, pharyngeal, mouth, lip, or jaw immediately followed by any of cancer(s), the word stem carcino?, the word stem tumor?, or neoplasm(s); the phrase chronic obstructive pulmonary; copd; any of cardiovascular, heart, or circulatory immediately followed by disease(s) or attack(s); myocardial immediately followed by the word stem infarct?; or angina. The mortality concept was captured by ANDing either to mortality in the title or the phrase all-cause(s) appearing anywhere in the title or abstract within at most three intervening words to either side of mortality.
[bookmark: _Toc185844808]Search Strings
The following search strings were conducted in our epidemiology literature review:
· Meta-analysis and systematic reviews and all-cause mortality 
· Lung cancer 
· Mouth cancer 
· COPD 
· Smoking-related heart diseases 
[bookmark: _bookmark24]Meta-analysis Search Strings
STN Strategy
DEL HIS y; FIL medline
S ("*Smoking"/CT OR "*Tobacco Use"/CT OR "*Tobacco Smoking"/CT OR "*Cigarette Smoking"/CT OR "*Tobacco Use Disorder"/CT OR "*Tobacco, Smokeless"/CT)
S "Lung Neoplasms"+NT/CT OR "Mouth Neoplasms"+NT/CT OR "Jaw Neoplasms"+NT/CT OR "Pharyngeal Neoplasms"+NT/CT OR "Neoplasms"/CT
S "Pulmonary Disease, Chronic Obstructive"+NT/CT OR "Cardiovascular Diseases"+NT/CT S "*Mortality"/CT
S L2-L4
S "Smoking: MO, Mortality"/CT OR "Tobacco Smoking: MO, Mortality"/CT OR "Cigarette Smoking: MO, Mortality"/CT
S "Tobacco Use Disorder: MO, Mortality"/CT S (L1 AND L5) OR (L6-L7)
S "Meta Analysis"/DT OR "Systematic Review"/DT OR (meta(W)analy? OR metaanaly? OR systematic(W)review#)
S L8 AND L9
S (smoking OR smoker# OR tobacco OR cigarette# OR snuff OR snus)/TI S lung(W)(cancer# OR carcino? OR tumor? OR neoplasm#)
S (oral OR oropharyngeal OR pharyngeal OR mouth OR lip OR jaw)(W)(cancer# OR carcino? OR tumor? OR neoplasm#)
S chronic(W)obstructive(W)pulmonary OR copd
S (cardiovascular OR heart OR circulatory)(W)(disease# OR attack#) OR myocardial(W)infarct? OR angina
S mortality/TI OR (all(W)cause#)(3A)mortality

[bookmark: 7.12.3.5.2_Lung_Cancer_Search_Strings]S L11 AND (L12-L16) AND L9 AND ("Epub Ahead of Print" OR In-Process OR Pubmed- Not-Medline)/FS
FIL embase
S "*Smoking"/CT OR "*Tobacco Use"/CT OR "*Cigarette Smoking"/CT OR "*Smoking Habit"/CT
S "*Tobacco Dependence"/CT OR "*Smokeless Tobacco"+NT/CT
S "Lung Tumor"+NT/CT OR "Mouth Tumor"+NT/CT OR "Lip Tumor"+NT/CT OR "Jaw Tumor"+NT/CT OR "Pharynx Tumor"+NT/CT OR "Neoplasm"/CT
S "Chronic Obstructive Lung Disease"/CT OR "Cardiovascular Disease"+NT/CT S "*Mortality"/CT
S (L18-L19) AND (L20-L22)
S "Meta Analysis"/CT OR "Systematic Review"/CT OR (meta(W)analy? OR metaanaly? OR systematic(W)review#)
S L23 AND L24
FIL medline embase DUP REM L10 L17 L25
S FIL=medline L26 AND En/LA NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L26 AND En/LA NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy
TITLE(smoking OR smoker OR tobacco OR cigarette OR snuff OR snus) AND ( TITLE- ABS-KEY( (lung OR oral OR oropharyngeal OR pharyngeal OR mouth OR lip OR jaw) PRE/0 (cancer OR carcino* OR tumor* OR neoplasm) ) OR TITLE-ABS-KEY("chronic obstructive pulmonary" OR copd) OR TITLE-ABS-KEY((cardiovascular OR heart OR circulatory) PRE/0 (disease OR attack)) OR TITLE-ABS-KEY((myocardial PRE/0 infarct*) OR angina) OR TITLE(mortality) OR TITLE-ABS-KEY("all cause" W/3 mortality) ) AND TITLE-ABS-KEY((meta PRE/0 analy*) OR metaanaly* OR "systematic review") AND NOT INDEX(medline OR embase)

[bookmark: _bookmark25]Lung Cancer Search Strings
STN strategy – ST and Snus
DEL HIS y; FIL medline
S "*Tobacco, Smokeless"/CT
S "Lung Neoplasms"+NT/CT OR "Neoplasms"/CT S L1 AND L2

S ((chew? OR oral OR plug OR spit? OR smokeless OR (loose(W)leaf) OR dip? OR swedish)(1W)tobacco? OR snuff OR snus)/TI
S lung(W)(cancer# OR carcino? OR tumor? OR neoplasm#)
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smokeless Tobacco"+NT/CT
S "*Lung Tumor"+NT/CT OR "*Neoplasm"/CT S L7 AND L8
DUP REM L3 L6 L9
S FIL=medline L10 AND En/LA AND PY>2008 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L10 AND En/LA AND PY>2008 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – ST and Snus
TITLE( snuff OR snus OR ( ( smokeless OR chew* OR oral OR plug OR spit* OR dip* OR swedish OR "loose leaf" ) PRE/1 tobacco* ) ) AND ( TITLE-ABS-KEY( lung PRE/0 (cancer OR carcino* OR tumor* OR neoplasm) ) ) AND PUBYEAR > 2008 AND NOT INDEX(medline OR embase)
STN Strategy – Cigarette
DEL HIS y; FIL medline
S ("*Smoking"/CT OR "*Tobacco Use"/CT OR "*Tobacco Smoking"/CT OR "*Cigarette Smoking"/CT OR "*Tobacco Use Disorder"/CT)
S "Lung Neoplasms"+NT/CT S L1 AND L2
S (smoking OR smoker# OR tobacco OR cigarette#)/TI
S lung(W)(cancer# OR carcino? OR tumor? OR neoplasm#)
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smoking"/CT OR "*Tobacco Use"/CT OR "*Cigarette Smoking"/CT OR "*Smoking Habit"/CT
S "*Tobacco Dependence"/CT S "*Lung Tumor"+NT/CT
S (L7 OR L8) AND L9 DUP REM L3 L6 L10

[bookmark: 7.12.3.5.3_Mouth_Cancer_Search_Strings]S FIL=medline L11 AND En/LA AND PY>2015 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L11 AND En/LA AND PY>2015 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – Cigarette
TITLE(smoking OR smoker OR tobacco OR cigarette ) AND ( TITLE-ABS-KEY( lung PRE/0 (cancer OR carcino* OR tumor* OR neoplasm) ) ) AND PUBYEAR > 2015 AND NOT INDEX(medline OR embase)

[bookmark: _bookmark26]Mouth Cancer Search Strings
STN Strategy – ST and Snus
DEL HIS y; FIL medline
S "*Tobacco, Smokeless"/CT
S "Mouth Neoplasms"+NT/CT OR "Jaw Neoplasms"+NT/CT OR "Pharyngeal Neoplasms"+NT/CT
S L1 AND L2
S ((chew? OR oral OR plug OR spit? OR smokeless OR (loose(W)leaf) OR dip? OR swedish)(1W)tobacco? OR snuff OR snus)/TI
S (oral OR oropharyngeal OR pharyngeal OR mouth OR lip OR jaw)(W)(cancer# OR carcino? OR tumor? OR neoplasm#)
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smokeless Tobacco"+NT/CT
S "*Mouth Tumor"+NT/CT OR "*Lip Tumor"+NT/CT OR "*Jaw Tumor"+NT/CT OR "*Pharynx Tumor"+NT/CT
S L7 AND L8
DUP REM L3 L6 L9
S FIL=medline L10 AND En/LA AND PY>2019 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L10 AND En/LA AND PY>2019 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – ST and Snus
TITLE( snuff OR snus OR ( ( smokeless OR chew* OR oral OR plug OR spit* OR dip* OR swedish OR "loose leaf" ) PRE/1 tobacco* ) ) AND ( TITLE-ABS-KEY( (oral OR oropharyngeal OR pharyngeal OR mouth OR lip OR jaw) PRE/0 (cancer OR carcino* OR tumor* OR neoplasm) ) ) AND PUBYEAR > 2019 AND NOT INDEX(medline OR embase)
STN Strategy – Cigarette
DEL HIS y; FIL medline
S ("*Smoking"/CT OR "*Tobacco Use"/CT OR "*Tobacco Smoking"/CT OR "*Cigarette Smoking"/CT OR "*Tobacco Use Disorder"/CT)
[bookmark: 7.12.3.5.4_COPD_Search_Strings]S "Mouth Neoplasms"+NT/CT OR "Jaw Neoplasms"+NT/CT OR "Pharyngeal Neoplasms"+NT/CT OR "Neoplasms"/CT S L1 AND L2
S (smoking OR smoker# OR tobacco OR cigarette#)/TI
S (oral OR oropharyngeal OR pharyngeal OR mouth OR lip OR jaw)(W)(cancer# OR carcino? OR tumor? OR neoplasm#)
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smoking"/CT OR "*Tobacco Use"/CT OR "*Cigarette Smoking"/CT OR "*Smoking Habit"/CT
S "*Tobacco Dependence"/CT
S "*Mouth Tumor"+NT/CT OR "*Lip Tumor"+NT/CT OR "*Jaw Tumor"+NT/CT OR "*Pharynx Tumor"+NT/CT OR "*Neoplasm"/CT
S (L7 OR L8) AND L9 DUP REM L3 L6 L10
S FIL=medline L11 AND En/LA AND PY>2006 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L11 AND En/LA AND PY>2006 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – Cigarette
TITLE(smoking OR smoker OR tobacco OR cigarette ) AND ( TITLE-ABS-KEY( (oral OR oropharyngeal OR pharyngeal OR mouth OR lip OR jaw) PRE/0 (cancer OR carcino* OR tumor* OR neoplasm) ) ) AND PUBYEAR > 2006 AND NOT INDEX(medline OR embase)
[bookmark: _bookmark27]
COPD Search Strings 
STN Strategy – ST and Snus 
DEL HIS y; FIL medline
S "*Tobacco, Smokeless"/CT
S "Pulmonary Disease, Chronic Obstructive"+NT/CT S L1 AND L2
S ((chew? OR oral OR plug OR spit? OR smokeless OR (loose(W)leaf) OR dip? OR swedish)(1W)tobacco? OR snuff OR snus)/TI
S chronic(W)obstructive(W)pulmonary OR copd
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smokeless Tobacco"+NT/CT
S "Chronic Obstructive Lung Disease"/CT S L7 AND L8
FIL medline embase DUP REM L3 L6 L9
S FIL=medline L10 AND En/LA AND PY>1999 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L10 AND En/LA AND PY>1999 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT

[bookmark: 7.12.3.5.5_Smoking-Related_Heart_Disease]Scopus Strategy – ST and Snus
TITLE( snuff OR snus OR ( ( smokeless OR chew* OR oral OR plug OR spit* OR dip* OR swedish OR "loose leaf" ) PRE/1 tobacco* ) ) AND TITLE-ABS-KEY("chronic obstructive pulmonary" OR copd) AND PUBYEAR > 1999 AND NOT INDEX(medline OR embase)
STN Strategy – Cigarette
DEL HIS y; FIL medline
S ("*Smoking"/CT OR "*Tobacco Use"/CT OR "*Tobacco Smoking"/CT OR "*Cigarette Smoking"/CT OR "*Tobacco Use Disorder"/CT)
S "Pulmonary Disease, Chronic Obstructive"+NT/CT S L1 AND L2
S (smoking OR smoker# OR tobacco OR cigarette#)/TI S chronic(W)obstructive(W)pulmonary OR copd
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smoking"/CT OR "*Tobacco Use"/CT OR "*Cigarette Smoking"/CT OR "*Smoking Habit"/CT
S "*Tobacco Dependence"/CT
S "Chronic Obstructive Lung Disease"/CT S (L7 OR L8) AND L9
FIL medline embase DUP REM L3 L6 L10
S FIL=medline L11 AND En/LA AND PY>2006 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L11 AND En/LA AND PY>2006 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – Cigarette
TITLE(smoking OR smoker OR tobacco OR cigarette ) AND TITLE-ABS-KEY("chronic obstructive pulmonary" OR copd) AND PUBYEAR > 2006 AND NOT INDEX(medline OR embase)

[bookmark: _bookmark28]Smoking-Related Heart Disease Search Strings
STN Strategy – ST and Snus
DEL HIS y; FIL medline
S "*Tobacco, Smokeless"/CT
S "Cardiovascular Diseases"+NT/CT S L1 AND L2
S ((chew? OR oral OR plug OR spit? OR smokeless OR (loose(W)leaf) OR dip? OR swedish)(1W)tobacco? OR snuff OR snus)/TI
S (cardiovascular OR heart OR circulatory)(W)(disease# OR attack#) OR myocardial(W)infarct? OR angina
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smokeless Tobacco"+NT/CT
S "*Cardiovascular Disease"+NT/CT S L7 AND L8
DUP REM L3 L6 L9
S FIL=medline L10 AND En/LA AND PY>2019 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L10 AND En/LA AND PY>2019 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – ST and Snus
TITLE( snuff OR snus OR ( ( smokeless OR chew* OR oral OR plug OR spit* OR dip* OR swedish OR "loose leaf" ) PRE/1 tobacco* ) ) AND (TITLE-ABS-KEY((cardiovascular OR heart OR circulatory) PRE/0 (disease OR attack)) OR TITLE-ABS-KEY((myocardial PRE/0 infarct*) OR angina) ) AND PUBYEAR > 2019 AND NOT INDEX(medline OR embase)
STN Strategy – Cigarette
DEL HIS y; FIL medline
S ("*Smoking"/CT OR "*Tobacco Use"/CT OR "*Tobacco Smoking"/CT OR "*Cigarette Smoking"/CT OR "*Tobacco Use Disorder"/CT)
S "Cardiovascular Diseases"+NT/CT S L1 AND L2
S (smoking OR smoker# OR tobacco OR cigarette#)/TI
S (cardiovascular OR heart OR circulatory)(W)(disease# OR attack#) OR myocardial(W)infarct? OR angina
S L4 AND L5 AND ("Epub Ahead of Print" OR In-Process OR Pubmed-Not-Medline)/FS FIL embase
S "*Smoking"/CT OR "*Tobacco Use"/CT OR "*Cigarette Smoking"/CT OR "*Smoking Habit"/CT
S "*Tobacco Dependence"/CT
S "*Cardiovascular Disease"+NT/CT S (L7 OR L8) AND L9
DUP REM L3 L6 L10
S FIL=medline L11 AND En/LA AND PY>2015 NOT (Editorial OR "News Announcement" OR "Patient Education Handout" OR Preprint)/DT
S FIL=embase L11 AND En/LA AND PY>2015 NOT (Editorial OR "Conference Abstract" OR "Conference Review")/DT
Scopus Strategy – Cigarette
TITLE(smoking OR smoker OR tobacco OR cigarette ) AND (TITLE-ABS- KEY((cardiovascular OR heart OR circulatory) PRE/0 (disease OR attack)) OR TITLE- ABS-KEY((myocardial PRE/0 infarct*) OR angina) ) AND PUBYEAR > 2015 AND NOT INDEX(medline OR embase)


[bookmark: _Toc185844809]Study Quality and Risk of Bias Assessment Tools

Quality of all eligible studies was assessed using National Heart, Lung, and Blood Institute Study Quality Assessment Tools (https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools). These tools included 8 questions to evaluate meta-analyses and 14 questions for individual studies. Studies were considered as ‘adequate’ or ‘inadequate’ based on judgement of validity and potential for bias. The study evidence tables (Supplemental Material Section 4) include documentation of question assessment (Quality Questions column) and an overall quality and bias assessment (Quality Results column) for every meta-analysis and study. 
1.1 Meta-analysis
Meta-analyses and systematic reviews were rated (Yes or No) by the following criteria:
1. Was the review based on a focused question that is adequately formulated and described?
2. Were eligibility criteria for included and excluded studies predefined and specified?
3. Did the literature search strategy use a comprehensive, systematic approach?
4. Were titles, abstracts, and full-text articles dually and independently reviewed for inclusion and exclusion to minimize bias?
5. Was the quality of each included study rated independently by two or more reviewers using a standard method to appraise its internal validity?
6. Were the included studies listed along with important characteristics and results of each study?
7. Was publication bias assessed?
8. Was heterogeneity assessed? (This question applies only to meta-analyses.)
1.2 Individual Studies
Individual studies were rated (Yes or No) by the following criteria:	
1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?
4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable)?
9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
10. Was the exposure(s) assessed more than once over time?
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?
14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)? 
[bookmark: _Toc185844810]Studies included in the Scoping Review – PRISMA diagrams and Evidence Tables

We used PRISMA diagram and adhered to PRISMA reporting guidelines when applicable.

Meta-Analysis Evidence
Figure S1: Meta analysis PRISMA Diagram* Other reasons for manual removal before screening: record was book chapter, conference paper, editorial or book; record was duplicate captured from meta-analyses or systemic review(s).
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Table S1. Meta-Analysis Evidence Table

	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Ansary-Moghaddam, A.; Huxley, R.; Lam, T.; Woodward, M. (2009). Risk of Upper Aerodigestive Tract Cancer Associated with Smoking with and without Concurrent Alcohol Consumption.
	Study Period: 1988-2007
Study Population: World; US/Canada
Scope Product: Cigarettes 
Outcomes: Mouth Cancer
	Adjusted for age in all studies. Most studies included adjustment for sex, alcohol, education, other types of tobacco, study center, race.
	Worldwide estimate of relative risk (95% CI) compared to never smokers = 3.41 (2.74 - 4.24)

Calculated US estimate of relative risk (95% CI) compared to never smokers = 3.36 (2.57, 4.38). Estimates and their 95% confidence intervals were extracted from studies conducted in the US that were included in each review and then summarized using a random-effects meta-analysis. See Section 5
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“Nothing to report.”

	Asthana, S.; Labani, S.;
Kailash, U.; Sinha, D.N.; Mehrotra, R. (2019).
Association of Smokeless Tobacco Use and Oral Cancer: A Systematic Global
Review and Meta-analysis.
	Study Period: 1969-1992
Study Population: US/Canada; W European Scope Product: Chewing
Tobacco; Oral Snuff;
Smokeless Tobacco; Snus Outcomes: Mouth Cancer
	Adjusted for smoking. See
Supp table 2 for all adjustments made per original studies.
	Relative risk (95% CI) of oral
cancer with the use of ST products among ever versus never users.
European = 0.86 (0.58-1.29)
American = 4.72 (0.66-33.62)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	“None declared.”

	Aune, D.; Schlesinger,
S.; Norat, T.; Riboli, E. (2018).
Tobacco smoking and the risk of sudden cardiac death: a systematic review and meta-analysis of prospective studies.
	Study Period: 1967-2010
Study Population: US/Canada
Scope Product: Cigarettes Outcomes: Heart Disease  Mortality
	Age, family history of
coronary heart disease, alcohol, BMI, diabetes, hypertension, high cholesterol, prevalent coronary heart disease, use of QT prolonging drugs, use of digoxin, and physical activity.
	Relative risk (95% CI) of death
from sudden cardiac death amongst current/former smokers compared to never smokers.

US:
Current smokers = 2.44 (1.80-3.31)
Former smokers = 1.40 (1.10-1.79)
All geographies:
Current smokers= 3.06 (2.46-3.82)
Former smokers= 1.38 (1.20-1.60)
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“The authors declare that there is no duality of interest associated with this manuscript.”


[Type here]


[Type here]

	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Boffetta, P.; Hecht, S.; Gray, N.; Gupta, P.;
Straif, K. (2008).
Smokeless tobacco and cancer.
	Study Period: 1959-2006
Study Population: US/Canada; W European
Scope Product: Chewing Tobacco; Oral Snuff; Smokeless Tobacco; Snus
Outcomes: Lung Cancer; Mouth Cancer
	Potential confounding by other risk factors (e.g., alcohol drinking for oral and oesophageal cancer) was controlled for in most studies.
	Relative risk (95% CI) estimate of  lung and mouth/oral cancer amongst ST compared to non- users.
Lung cancer amongst ST in USA = 1.8 (0.9-3.5)
Lung cancer amongst non-smoking snus users in Sweden and Norway
= 0.8 (0.6-1.0).
Risk of mouth cancer calculated for ST in the USA = 2.6 (1.3-5.2).
Mouth cancer for non-smoking snus users in Sweden and Norway
= 1.0 (0.7-1.3).
	1. YES 
2. YES
3. YES
4. YES
5. YES
6. YES
7. NO
8. YES
	Adequate
	“The authors declared no conflicts of interest.”

	Boffetta, P.; Straif, K.
(2009).
Use of smokeless tobacco and risk of myocardial infarction and stroke: systematic review with meta- analysis.
	Study Period: 1945-2009
Study Population: US/Canada; W European
Scope Product: Chewing Tobacco; Oral Snuff; Smokeless Tobacco
Outcomes: Heart Diseases
	Adjusted for sex, age, race
(if appropriate), and (in cohort studies) for other known risk factors of cardiovascular disease, such as body mass index and hypertension.
	Relative risk (95% CI) of any
myocardial infarction for ST/snus compared to non-users.
ST use: 1.03 (0.91-1.17)
ST in U.S. = 1.11 (1.04-1.19). 
Snus users in Sweden = 0.87 (0.75-
1.02).
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	“None declared.”

	Forey, B.A.; Thornton,
A.J.; Lee, P.N. (2011).
Systematic review with meta-analysis of the epidemiological evidence relating smoking to COPD, chronic bronchitis and emphysema.
	Study Period: 1951-2005
Study Population: US/Canada
Scope Product: Cigarettes Outcomes: COPD
	Age, sex
	Relative risk (95% CI) of  COPD
for smokers compared to non- smokers. 
Ever smokers in North America COPD = 3.48 (2.88-4.20).
Chronic Bronchitis = 3.17 (2.70-
3.71)
Emphysema = 5.32 (3.86-7.32) 
About 5 cigarettes/day = 2.89
(2.41-3.45)
About 20 cigarettes/day = 6.21
(4.72-8.17)
About 45  cigarettes/day = 9.50
(7.38-12.22)
	1. YES
2. YES
3. YES
4. YES 
5. YES 
6. YES
7. YES
8. YES

	Adequate
	“PNL, founder of P.N.Lee Statistics and Computing Ltd., is an independent consultant in statistics and an advisor in the fields of epidemiology and toxicology to a number of tobacco, pharmaceutical and chemical companies. This includes Philip Morris International, Inc., the sponsor of this study. BAF is an employee of, and AJT a consultant to, P.N.Lee Statistics and Computing Ltd. All authors read and approved the final manuscript.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of Interest

	Gandini, S.; Botteri, E.;
Iodice, S.; Boniol, M.; Lowenfels, A.B.; Maisonneuve, P.; Boyle, P. (2008).
Tobacco smoking and cancer: A meta-analysis.
	Study Period: 1961-2003
Study Population: US/Canada; W European Scope Product: Cigarettes
Outcomes: Lung Cancer; Mouth Cancer
	When possible, each
stratified estimate is fully adjusted for all confounders considered by the authors. HPV infection, infection with hepatitis B or C virus; number of sexual partners, study design, smoking exposure levels.
For lung cancer authors adjusted for alcohol.
For esophageal cancer authors adjusted for alcohol and diet.

	Relative risk (95% CI) of lung
cancer for current smokers relative to never smokers, western-specific estimate = 10.10 (6.50-14.6).
Worldwide RR= 8.96 (6.73-12.11)

North America or Europe current cigarette smokers compared to never smokers RR estimates (95% CI) of oral cavity = 3.43 (2.37- 4.94) and pharynx cancers = 6.76
(2.86-16.0).
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	None provided. Grant sponsor: C.D. Smithers Foundation, Italian Association for Cancer
Research (AIRC).

	Gellert, C.; Schöttker, B.; Brenner, H. (2012).
Smoking and all-cause mortality in older people: systematic review and meta- analysis.
	Study Period: 1951-2011
Study Population: US/Canada
Scope Product: Cigarettes Outcomes: All-Cause Mortality
	Adjustment (or  stratification) for important covariates (age, sex, alcohol, and body mass index).
	All-cause relative mortality (95% CI) among current smokers aged 60 and older.

Compared to never smokers in the US = 1.87 (1.60-2.17).

Compared to former smokers in the US= 1.31 (1.17-1.47).
Relative mortality compared with
never smokers across 7 countries in
the meta-analysis = 1.83 (1.65-2.03)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	“None reported.”






	Article
	Study Details
	Covariates Adjusted
	Main Estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Gupta, R.; Gupta, S.;
Sharma, S.; Sinha, D.N.; Mehrotra, R. (2019). 

Risk of Coronary Heart Disease Among Smokeless Tobacco Users: Results of
Systematic Review and Meta-Analysis of Global
Data.
	Study Period: 1992 – 2016
Study Population: US/Canada; W European
Scope Product: Chewing Tobacco; Oral Snuff; Snus Outcomes: Heart Diseases
	Selection of studies was
done to exclude the data where smoking was not adjusted as a confounding variable.
	Odds ratio (95% CI) of coronary
heart disease for ST users compared to nonusers.
U.S. = 1.04 (0.83-1.24).
European Snus = 0.93 (0.81-1.06)
	1. YES
2.	YES
3.	YES
4.	YES
5.	YES
6.	YES
7.	YES
8.	YES
	Adequate
	“The authors declare that they have no competing interests.”

	Hackshaw,A.; Morris, J.; Boniface, S.; Tang, J.; Milenković, D. (2017). Low cigarette consumption and risk of coronary heart disease and stroke: meta-analysis of 141 cohort studies in 55 study reports.
	Study Period: 1946-2015
Study Population:  World; US
Scope Product: Cigarettes 
Outcomes: Heart Diseases
	Adjusted for age in all studies. Most studies included adjustment for sex, 
Education, alcohol, race/ethnicity.

	Worldwide estimate of relative risk (95% CI) compared to never smokers, 20 cigarettes per day = 2.34 (1.96-2.79)

Calculated US estimate of relative risk (95% CI) compared to never smokers, 20 cigarettes per day = 2.41 (2.06-2.82). Estimates and their 95% confidence intervals were extracted from studies conducted in the US that were included in each review and then summarized using a random-effects meta-analysis. See Section 5.
	1. YES
2. YES
3.	YES
4.	YES
5.	YES
6.	YES
7.	YES
8.	YES
	Adequate
	“no support from any organisation for the submitted work; no financial relationships with any organisations that might have an interest in the submitted work in the previous three years; no other relationships or activities that could appear to have influenced the submitted work.”

	Lee, P.N. (2013).
Epidemiological evidence relating snus to health – an updated review based on recent publications
	Study Period: up to
November 2012
Study Population: Sweden Scope Product: Snus Outcomes:
Heart Diseases
	Adjusted for smoking
	Relative Risk (95% CI) of
IHD/AMI for current vs. never Snus users after excluding a study with ambiguity of smoking: 1.00 (0.91-1.10)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. NO
8. YES
	Adequate
	“The author is a long-term consultant to the tobacco industry. However, this is an independent scientific assessment, the views expressed being those of the author alone.”






	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Lee, P.N. (2011).
Summary of the epidemiological evidence relating snus to health.
	Study Period: 1991-2009
Study Population: W European
Scope Product: Snus Outcomes: Mouth Cancer; Heart Diseases
	See Table 3 and 4
	Relative Risk (95% CI) of Cancer
and CVD in never vs ever Snus users.

Oropharynx Cancer compared to whole population = 0.97 (0.68-
1.37) and never smokers =1.01
(0.64-1.57)
  Oesophagus Cancer compared to
whole population = 1.10 (0.92-
1.33) and never smokers = 1.92

IHD/AMI = 1.01 1.01 (0.91-1.12)
Any CVD = 1.08 (0.92-1.27)
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“The author is a long-term consultant to the tobacco industry. However, this is an independent scientific assessment, the views expressed being those of the author alone.”

	Lee, P.N. (2013).
The effect on health of switching from cigarettes to snus - a review
	Study Period: 1980-2002
Study Population: W
European
Scope Product: Cigarettes; Snus
Outcomes: Mouth Cancer; Heart Diseases
	See Table 2 and 3
	Relative risk/odds ratio (95% CI)
Switchers (former smokers who
now use snus) compared to continued cigarette smokers: Oral cancer RR= 0.43 (0.18-1.02)
IHD/CHD/AMI RR= 0.55 (0.45-
0.68)
Switchers compared to quitters
Oral Cancer RR= 0.83 (0.34-1.99)
IHD/CHD/AMI RR=1.02 (0.83-
1.26)
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“The author is a long-term consultant to the tobacco industry. However, this is an independent scientific assessment, the views expressed being those of the author alone.”

	Lee, P.N.; Forey, B.A.  (2013).
Indirectly estimated absolute lung cancer mortality rates by smoking status and histological type based on a systematic review.
	Study Period: 1941-1995
Study Population: US/Canada
Scope Product: Cigarettes Outcomes: Lung Cancer
	Linear period unadjusted for continent, continent unadjusted for linear period, linear period adjusted for continent and continent adjusted for linear period were tested.
	Random-effects meta-analysis lung cancer mortality rate per 100,000 per year (95% CI) for age 70-74 years

Never smokers
USA = 37.6 (32.6-43.3)
Scandanavia = 29.6 (21.9-40.0)
Current smokers
USA = 476.7 (390.8-581.5)
Scandanavia = 381.7 (257.1-566.9)
	1. YES 
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“PNL, founder of P.N.Lee Statistics and Computing Ltd., is an independent consultant in statistics and an advisor in the fields of epidemiology and toxicology to a number of tobacco, pharmaceutical and chemical companies. This includes Philip Morris Products S.A., the sponsor of this study. BAF is an employee of P.N.Lee Statistics and Computing Ltd.”





	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Lee, P.N.; Forey, B.A.;
Coombs, K.J. (2012).
Systematic review with meta-analysis of the epidemiological evidence in the 1900s relating smoking to lung cancer.
	Study Period: 1928-1998
Study Population: US/Canada; W European Scope Product: Cigarettes
Outcomes: Lung Cancer
	Sex, age
	Pre-2000 lung cancer relative risk
(95% CI) estimate among current smokers compared to never any product, never cigarettes, near equivalent

North America = 11.68 (10.61-
12.85)
Scandanavia = 8.68 (7.14-10.54)
Random effects relative risk by years quit vs. never smoked
quit ~3 years HR=8.60, quit ~7 years HR=5.08, quit ~12 years HR=2.97
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“PNL, founder of P.N.Lee Statistics and Computing Ltd., is an independent consultant in statistics and an advisor in the fields of epidemiology and toxicology to a number of tobacco, pharmaceutical and chemical companies. This includes Philip Morris Products S.A., the sponsor of this study. BAF and KJC are employees of P.N.Lee Statistics and Computing Ltd.”

	Lee, P.N.; Hamling, J.
(2009).
Systematic review of the relation between smokeless tobacco and cancer in Europe and North America.
	Study Period: 1942-2006
Study Population: US/Canada;W European Scope Product: Chewing
Tobacco; Oral Snuff;
Smokeless Tobacco Outcomes: Lung Cancer; Mouth Cancer
	‘Res’ (area of
residence) includes any variable based on the location of the subject...‘Diet’ includes any aspect of diet, and ‘alc’ (alcohol) any aspect of alcohol use. Estimates
relevant to never smokers are not listed as being adjusted for smoking
	Relative risk (95% CI) among ST
and snus users vs non-use
Lung cancer
ST = 1.38 (0.72-2.64)
Snus = 0.71 (0.66-0.76).
Mouth Cancer
ST=1.65 (1.22-2.25), smoking adj. 
ST= 1.04 (0.80-1.35), smoking and alcohol adj. 
Snus = 0.97 (0.68-1.37)
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	Adequate
	“PNL, founder of PN Lee Statistics and Computing Ltd., is an independent consultant in statistics and an advisor in the fields of epidemiology and toxicology to a number of tobacco, pharmaceutical and chemical companies. JH works for PN Lee Statistics and Computing Ltd.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of Interest

	Müezzinler, A.; Mons, U.; Gellert, C.; et al., (2015).
Smoking and All-cause Mortality in
Older Adults 
	Study Period:1979-2005
Study Population: Europe and the U.S.
Scope Product: Cigarettes
Outcomes: All-Cause Mortality
	Age, sex, BMI, education, alcohol consumption, physical activity. Sensitivity analysis included diabetes,
blood pressure, and total cholesterol level
	All-cause mortality random effects hazard ratio (95% CI) among smokers 60+ years of age compared to never smokers = 2.03 (1.77-2.32)

	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. NO
8. YES
	Adequate
	“The study sponsors did not have any role in the study design, analysis, or interpretation of data, in writing of the report, or in the decision to submit the article for publication.”
See manuscript for full list of affiliations (n=29)

	O’Keeffe, L.; Taylor, G.; Huxley, R.; Mitchell, P.; Woodward, M.; Peters, S. (2018). Smoking as a risk factor for lung cancer in women and men: a systematic review and meta-analysis.
	Study Period: 1999-2016
Study Population: World; US
Scope Product: Cigarettes
Outcomes: Lung Cancer
	Adjusted for age in all studies. Most studies included adjustment for sex, 
education, alcohol, BMI, race/ethnicity.

	Worldwide estimate of relative risk (95% CI) compared to never smokers: 
-Males: 8.05 (5.90-10.98)
-Females: 7.32 (5.58-9.61)

Calculated US estimate of relative risk (95% CI) compared to never smokers = 14.60 (10.01-21.30). Estimates and their 95% confidence intervals were extracted from studies conducted in the US that were included in each review and then summarized using a random-effects meta-analysis. See Section 5.
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	“None declared.”

	Rostron, B.L.; Chang,
	Study Period: 1959-2011
	See Table 3 for all
	Ischemic heart disease relative risk
	1. YES
	Adequate
	“None declared.”

	J.T.; Anic, G.M.;
Tanwar, M.; Chang, C.M.; Corey, C.G. (2018).
Smokeless tobacco use and circulatory disease risk: a systematic review and meta-analysis.
	Study Population: US/Canada; W European
Scope Product: Chewing Tobacco; Oral Snuff; Smokeless Tobacco; Snus
Outcomes: Heart Diseases
	adjustment factors
	(95% CI) among current ST/snus users compared to non-users (among never smoked)
U.S. = 1.17 (1.09-1.27)
Sweden = 1.04 (0.93-1.16)
	2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
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	Covariates Adjusted
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(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of Interest

	Shavelle, R.M.; Paculdo, D.R.; Strauss, D.J.;
Kush, S.J. (2008).
Smoking habit and mortality: a meta- analysis.
	Study Period: 1998-2007
Study Population: World Scope Product: Cigarettes
Outcomes: All-Cause Mortality
	Controlled for various co-morbid factors, such as age, sex, race, education, weight, cholesterol, blood pressure, heart disease, and cancer.
	Relative risk (95% CI) of death compared to non-smokers, males
Smoking Amount Light = 1.47
Medium = 2.02
Heavy = 2.38
Former = 1.21
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. NO
8. NO
	Adequate
	Not provided. Affiliation: “Life Expectancy Project, 1439 17th Avenue, San Francisco, CA 94122-3402, USA. Shavelle@LifeExpectancy.org”

	Siddiqi, K.; Husain, S.;
Vidyasagaran, A.; Readshaw, A.; Mishu, M.P.; Sheikh, A. (2020).
Global burden of disease due to smokeless tobacco consumption in adults: an updated analysis of data from 127 countries.
	Study Period: 1950-2015
Study Population: US/Canada; W European Scope Product: Chewing
Tobacco; Oral Snuff;
Smokeless Tobacco; Snus Outcomes: Mouth Cancer; Heart Diseases
	Studies conducted in the
US were adjusted for either smoking or alcohol.
Studies divided into “best adjusted” and “other”.
Most of the included studies adjusted
for a variety of potential confounders.
	Users risk compared to non-users
RR/OR (95% CI)
Oral Cancer
USA = 0.95 (0.70-1.28)
India = 5.32 (3.53-8.02)
Pakistan = 14.52 (7.69-27.41)
Norway = 1.10 (0.50-2.42)
Sweden = 0.92 (0.68-1.25)
Ischemic Heart Disease
Europe = 0.94 (0.87-1.03)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	“None declared.”

	Siddiqi, K.; Shah, S.l.;
Abbas, S.M.; Vidyasagaran, A.; Jawad, M.; Dogar, O.;
Sheikh, A. (2015).
Global burden of disease due to smokeless tobacco consumption in adults: Analysis of data
from 113 countries.
	Study Period: 1955-2013
Study Population: US/Canada
Scope Product: Oral Snuff; Smokeless Tobacco; Snus
Outcomes: Mouth Cancer; Heart Diseases
	Studies conducted in the
US were adjusted for either smoking or alcohol.
This article was updated by Siddiqi, 2020 and included no additional studies for the US. We include the Siddiqi, 2020 results in our narrative
	Users risk compared to non-users
RR/OR (95% CI)
Oral Cancer
USA = 0.95 (0.70-1.28)

Norway = 1.10 (0.50-2.42)
Sweden = 0.92 (0.68-1.25)

Ischemic Heart Disease
Sweden = 0.98 (0.90-1.07)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. NO
8. YES
	Adequate
	“KS, SS, SA, AV, MJ, and OD declare that they have no competing interests. AS reports grants from The Commonwealth Fund, outside the submitted work but no other conflict of interest.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate
(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of Interest

	[bookmark: _Hlk187071326]Sinha, D.N.; Suliankatchi, R.A.; Gupta, P.C.; Thamarangsi, T.; Agarwal, N.; Parascandola, M.; Mehrotra, R. (2018).
Global burden of all- cause and cause-specific mortality due to smokeless tobacco use: systematic review and meta-analysis.
	Study Period: 1984-2015
Study Population: US/Canada,  Sweden Scope Product: Oral Snuff;
Smokeless Tobacco; Snus
Outcomes: All-Cause Mortality
	Smoking status
	All-cause mortality hazard ratio  (95% CI) among ST users compared to never tobacco users

US ST = 1.17 (95% CI: 1.12-1.22)
Swedish male snus = HR=1.23 (0.97-1.56)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
	Adequate
	“None declared.”

	Vidyasagaran, A.L.;
Siddiqi, K.; Kanaan, M. (2016).
Use of smokeless tobacco and risk of cardiovascular disease: A systematic review and meta-analysis.
	Study Period: 1971 – 2008
(for in scope studies only, Sweden and USA)
Study Population: US/Canada; W European Scope Product: Smokeless
Tobacco; Snus
Outcomes: Heart Disease Mortality
	If an identified study
included users of smoked and smokeless forms of tobacco, then it was only considered eligible if risks were reported for a subsample of exclusive ST users, or if smoking as a
potential confounder was adjusted in the analysis.
Studies reporting
occurrence of non-fatal
and/or fatal IHD or stroke, clearly defined according
to a pre-existing diagnostic
criteria were included.
Studies that only reported
‘intermediate’
cardiovascular outcomes
such as blood pressure or
lipid levels were excluded
	RR (95% CI)
of incidence or mortality from IHD related to ever-use of ST compared to never-use of tobacco
North America mortality = 1.03 (0.83-1.27)
Sweden mortality = 1.38 (1.13-
1.67)
Sweden incidence= 0.91 (0.83-
1.01)
	1. YES
2. YES
3. YES
4. YES
5. N/A
6. YES
7. YES
8. YES
	Adequate
	“The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.”
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	Covariates Adjusted
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(95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of Interest

	Weitkunat, R.; Sanders, E.; Lee, P.N. (2007).
Meta-analysis of the relation between European and American smokeless tobacco and oral cancer.
	Study Period: 1920-2005 Study Population: US/Canada; W European
Scope Product: Chewing Tobacco; Oral Snuff; Smokeless Tobacco
Outcomes: Mouth Cancer
	Within each set, meta-analyses were carried out based on all the estimates, regardless of the extent of confounding adjustment, and on estimates that were unadjusted or adjusted for various combinations of smoking, alcohol, age and social status.
	Oral cancer smokeless tobacco relative risk (95% CI) compared to non-users
USA = 1.39 (1.17-1.64)
Scandinavia = 0.99 (0.68-1.45) Study period
-1969 = 2.02 (1.28-3.20)
1970–1979 = 2.67 (1.83-3.90)
1980–1989 = 0.97 (0.71-1.31)
1990+ = 1.10 (0.88-1.37)
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. YES
	 Adequate
	“ES and RW work for Philip Morris International (PMI), R&D. Both receive their salary from PMI and both own shares in Altria, the holding company of PMI. PNL, founder of P.N. Lee Statistics and Computing Ltd., is an independent consultant in statistics and an advisor in the fields of epidemiology and toxicology to a number of tobacco, pharmaceutical and chemical companies.”


A  Quality Questions – Meta Analysis
1. Was the review based on a focused question that is adequately formulated and described?
2. Were eligibility criteria for included and excluded studies predefined and specified?
3. Did the literature search strategy use a comprehensive, systematic approach?
4. Were titles, abstracts, and full-text articles dually and independently reviewed for inclusion and exclusion to minimize bias?
5. Was the quality of each included study rated independently by two or more reviewers using a standard method to appraise its internal validity?
6. Were the included studies listed along with important characteristics and results of each study?
7. Was publication bias assessed?
8. Was heterogeneity assessed?
B At the request of the Editor, we include Disclosures or Conflict of Interest Statements as stated in the referenced manuscripts (in quotes). When not provided, we provide funding source(s) and/or author affiliations.
Lung Cancer Evidence
The systematic review included a total of 6 studies.

[bookmark: _bookmark34]Figure S2: Lung Cancer PRISMA DiagramIdentification of studies via databases and registersA
Records removed  before screening:
Duplicate records removed
(n = 2595)
Records marked as ineligible by
automation toolsB (n = 7111)
Records removed for other reasonsC
(n = 279)
Records excluded:
Duplicate records removed
(n = 1)

Records not retrieved
(n = 0)
Records excludedD
(n = 994)
Total records includedE
(n = 6)


Records identified from: Medline (n = 5807) Embase (n = 5045) Scopus (n = 134)
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(n = 1000)
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A The beginning search date for Lung Cancer studies was 2016 for cigarettes and 2009 for ST and snus.
B STN s de-duplication algorithm was used to identify duplicate records prior to screening.
C Other reasons for manual removal before screening: record was book chapter, conference paper, editorial or book; record was duplicate captured from meta-analyses or systemic review(s); and/or record was duplicate in another internal database (EndNote).
D Reasons for exclusion (14) are listed in the protocol. At least one reason was captured for each excluded record.
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	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Hansen, M.S.; Licaj, I.;
Braaten, T.; Langhammer, A.; Le Marchand, L.; Gram, I.T. (2018).
Sex Differences in Risk of Smoking-Associated Lung Cancer: Results From a Cohort of
600,000 Norwegians.
	Study   Type:   Cohort Study Population: 635,840 men and women born
between 1897 and 1975 that
participated in one of three health screening surveys conducted by the Norwegian National Health Screening Service.
Study Period: Norwegian Counties Study: 1974-78
40 Years Study: 1985-99
CONOR Study: 1994-2003
Scope Product: Cigarettes Study Sample Size: 585,583 people following exclusion
of 50,257 (those who died or
emigrated before follow up, those with prevalent cancer, those missing information on vital status, measures of smoking exposure, or any of the covariates).
Study Number of Cases: 367,046 ever smokers (includes both current and former smokers)
Current smokers: men-113,033
women-115,350 former smokers: men-74,639 women-64,024
Outcome: Lung Cancer
	Physical activity at study
enrollment (sedentary, moderate or heavy), BMI at study enrollment (less than 18.5 to 24.9, 25-30,
or 30+), and education (<10 years, 10-12 years,
13+ years).
	Multivariate adjusted hazard ratios (95% CI) for lung cancer accord to sex and measures of smoking for lung cancer overall (all histological subtypes) compared to never smokers:
Male former smokers: 3.64 (2.95-4.49)
Female former smoker: 2.51 (2.08-3.02)
Male current smoker: 19.12 (15.78-23.18)
Female current smoker: 13.63 (11.83-15.70)
Smoking duration:
Men 1-9 years: 1.78 (1.29-2.47)
Women 1-9 years: 1.63 (1.26-2.11)
Men 10-19 years: 5.12 (4.12-6.34)
Women 10-19 years: 5.09 (4.32-
5.99)
Men 20-29 years: 16.04 (13.21-19.48)
Women 20-29 years: 13.05 (11.29-15.08)
Men 30+ years: 24.50 (19.92-30.13)
Women 30+ years: 21.47 (17.84-25.84)
Quantity of Cigarettes Smoked per day:
Men 1-10: 6.93 (5.68-8.46)
Women 1-10: 6.25 (5.40-7.24)
Men 11-20: 15.52 (12.78-18.83)
Women 11-20: 15.53 (13.41-17.97)
Men 20+: 23.03 (18.75-28.29)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. N/A
7. N/A
8. YES
9. YES
10. N/A
11. YES
12. NO
13. N/A
14.YES
	Adequate
	“None declared.”







	
	
	
	Women 20+: 24.85 (20.13-30.69)
Pack years of smoking:
Men 1-5 years: 2.34 (1.80-3.03)
Women 1-5 years: 2.40 (1.99-2.90)
Men 6-15 years: 8.86 (7.27-10.81)
Women 6-15 years: 10.03 (8.67-
11.61)
Men 16+ years: 22.12 (18.22-
26.84)
Women 16+ years: 21.27 (18.34-
24.66)
Age at smoking:
Men 21+: 10.70 (8.73-13.11)
Women 21+: 8.76 (7.54-10.17)
Men 16-20: 18.59 (15.30-22.58)
Women 16-20: 16.23 (13.99-18.83)
Men <16: 26.86 (21.10 -31.71)
Women <16: 24.38 (20.19-29.33)
	
	
	




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of 
InterestB

	Hansen, M.S.;Licaj,
I.;Braaten, T.;Langhammer, A.;Le Marchand, L.;Gram, I.T. (2019).
Smoking related lung cancer mortality by education and sex in Norway.
	Study Type: Cohort
Study Population: Participants in three national health studies conducted between 1974 and 2003 by the Norwegian National Health Screening Service
Study Period: Data collected
between 1974 and 2003 but dates of each study not
provided in this report
Scope Product: Cigarettes
Study Sample Size: 595,675
participants after exclusion of 40,091 participants due to
emigration or death before
the start of follow-up,
missing information on vital status, measures of smoking
exposure, education or other
missing covariates.
Study Number of Cases: 373,283 ever smokers Outcome: Lung Cancer
	BMI, physical activity
levels (both at enrollment), and level of education
	Hazard ratios (95% CI) for lung cancer mortality according to smoking status and continuous measures of exposure
Men:
Never smokers: 1.00 (ref)
Former smokers: 4.08 (3.25-5.11)
Current smokers: 20.05 (16.25-24.74)
Duration of smoking for current smokers, 10-years: 1.36 (1.28-1.44) Cigarettes smoked per day, 10 per day in current smokers: 1.48 (1.42-1.54)
Pack-years, 10 years, in current smokers: 1.39 (1.35-1.44) 
Women:
Never smoker: 1.00 (ref)
Former smoker: 2.71 (2.22-3.30)
Current smoker: 13.97 (11.98-
16.29)
Duration of smoking, 10 years, in current smokers: 1.65 (1.54-1.78)
Cigarettes smoked per day, 10 per day, in current smokers: 1.76 (1.66-1.86)
Pack years, 10 years, in current
smokers: 1.61 (1.54-1.69)

	1. YES
2. YES
3. N/A
4. YES
5. NO
6. YES
7. N/A
8. YES
9. YES
10. NO
11. YES
12. N/A
13. N/A 14.N/A
	Adequate
	“The authors declare that they have no competing interest.”





	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Hansen, M.S.; Licaj, I.;
Braaten, T.; Lund, E.;
Gram, I.T. (2021).
The fraction of lung cancer attributable to smoking in the Norwegian Women and Cancer (NOWAC) Study.
	Study Type: Cohort
Study Population: Norwegian Women and Cancer Study Cohort (random sample of women according to year of birth)
Study Period: Wave 1: 1991-
1992
Wave 2: 1996-1997
Wave 3:2003-2007
Scope Product: Cigarettes
Study Sample Size: 142,058
women after exclusion
Study Number of Cases:
45,908 current smokers
52,887 former smokers
1507 lung cancer cases
within the entire cohort
Outcome: Lung Cancer
	Crude HR adjusted for
age.
Multivariate analysis includes age, duration of education, and alcohol consumption at time of enrollment
	Crude and multivariate hazard ratio (95% CI) with non-smokers as a reference:
Former smokers crude: 3.81 (2.77-
5.23)
Former smokers MV: 3.69 (2.68-
5.09)
Current crude: 15.44 (11.37-20.98)
Current MV: 13.88 (10.18-18.91)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. N/A 14.NO
	Adequate
	“The authors declare no competing interests.”





	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Inoue-Choi, M.;
Hartge, P.; Liao, L.M.; Caporaso, N.; Freedman, N.D. (2018).

Association between long term low intensity cigarette smoking and
incidence of smoking related cancer in the national institutes of health AARP cohort.
	Study Type: Cohort
Study Population: Participants in the NIH- AARP Diet and Health Study (AARP members aged 50-71
in California, Florida, New Jersey, North Carolina, and Pennsylvania , and Atlanta
Georgia and Detroit Michigan)
Study Period: Initial questionnaire 1995-1996
Follow-up  2004-2005 Scope Product: Cigarettes
Study Sample Size: 238,525 after exclusion of proxy respondents,  participants with a prior cancer diagnosis, a death only record for
cancer, moving away prior to
follow-up, or report of
incomplete information
concerning smoking.
Study Number of Cases:
18,233 current smokers
127,121 former smokers
Outcome: Lung Cancer
	Hazard ratio co-variates:
gender, race/ethnicity (non-Hispanic White, non-Hispanic black, Hispanic, Asian/pacific islander/native american or unknown), education (<high school, high
school, post high school, some college, college/post graduate, or unknown), alcohol intake (continuous), familial history of any cancer (yes, no, or unknown), and ever regular use of pipe or cigar (yes, no, or unknown). Age was used as an underlying time metric.
	Hazard ratio (95% CI) for incident lung cancer among current smokers (note: these are estimates based on a figure):
All current smokers: ~14 (12.5-16)
All current smokers consistently smoking greater than 10 cigarettes/day: 11.5 (8.5-13.75) All current smokers inconsistently smoking greater than 10 cigarettes per day: 15 (13.75-18)
Incident lung cancer risk for those who consistently smoke or did so formerly compared to non-smokers: Current consistent: 9.65 (6.93-13.43)
cessation <10 years: 6.04 (3.53-10.32)
cessation 10-19 years: 2.57 (1.65-4.00)
cessation 20-29 years: 2.61 (1.80-3.78)
cessation 30-39 years: 1.71 (1.20 -2.44)
cessation 40+ years: 1.50 (1.08-2,10)
duration [of smoking] less than 10 years: 1.61 (1.22-2.12)
duration 11-20 years: 1.99 (1.36-2.91)
duration 21-30 years: 2.72 (1.80-4.10)
duration 30+ years: 3.76 (2.43-5.82)


	1.YES
2.YES
3.NO
4.YES
5.NO
6.YES
7. YES
8. YES
9. YES
10. N/A
11. YES
12. NO
13. N/A 14.YES
	Adequate
	“None of the authors have conflict of interest to disclose.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of 
InterestB

	Meyers, TJ; Chang, SC;
	Study Type: Case-control
	Models adjusted for age,
	ORs (95% CI) for Pack-years and risk of overall lung cancer
Note: 'tertiles' were used as associations with pack-years to compare cumulative tar exposure with the conventional measure of cumulative tobacco exposure
Never smoker: 1 (ref)
Tertile 1:  0.75 (0.47-1.21)
Tertile 2:  2.14 (1.49-3.07)
Tertile 3: 11.82 (8.42-16.61)
ORs (95% CI) for Pack-years and risk of small cell
Never smoker: 1
Tertile 1: 0.86 (0.09-8.06)
Tertile 2: 10.58 (3.14-35.58)
Tertile 3:  54.30 (16.76-175.96)
ORs (95% CI) for Pack-years and risk of squamous cell
Never smoker: 1
Tertile 1:  1.06 (0.27-4.15)
Tertile 2:  2.49 (0.93-6.65)
Tertile 3: 22.68 (9.79-52.57)
ORs (95% CI) for Pack-years and risk of adenocarcinoma
Never smoker: 1
Tertile 1:  0.59 (0.32-1.08)
Tertile 2:  1.66 (1.07-2.58)
Tertile 3: 6.56 (4.39-9.81)
ORs (95% CI) for Pack-years and risk of large cell
Never smoker: 1
Tertile 1:   0.68 (0.19-2.43)
Tertile 2:  2.47 (1.09-5.56)
Tertile 3: 18.16 (9.11-36.22)
	1. YES
	Adequate
	“The authors have no potential conflicts of interest to disclose.”

	Chang, PY; Morgenstern, H;Tashkin, DP;Rao, JY; Cozen, W; Mack, TM; Zhang, ZF (2017).

Case-control study of cumulative cigarette tar exposure and lung and upper aerodigestive tract cancers
	Study Population: Case- control study population of adults with lung and UADT cancers in Los Angeles County USA
Study Period: 1999 to 2004
Scope Product: Cigarettes
Study Sample Size: 2252 Study Number of Cases: 611 incident cases of lung
cancer;601 cases of UADT
cancers (oropharyngeal, laryngeal and esophageal cancers);and 1,040 cancer-
free controls
Outcome: Lung Cancer
	race/ethnicity, sex, years of education and drink- years.
	
	2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
9. YES
10. NO
11.YES
12.NO
13.N/A
14.YES

	
	






	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Tindle, H.A.;
Stevenson Duncan, M.; Greevy, R.A.; Vasan, R.S.; Kundu, S.; Massion, P.P.; Freiberg, M.S. (2018).
Lifetime Smoking History and Risk of Lung Cancer: Results From the Framingham Heart Study.
	Study Type: Cohort
	Hazard ratios for risk of lung cancer by smoking status were determined using an unadjusted model.
	Unadjusted hazard ratio (95% CI) of lung cancer by smoking status with non-smokers as referent:
Combined cohorts:
Former smokers, pack years: 6.47 (4.20-9.96)
Former smokers, pack years less than 21.3: 1.61 (0.87-2.99)
Former smokers, pack years 21.3 or more: 12.35 (7.98-19.11)
Current smokers, pack years: 7.55 (4.94-11.55)
Current smokers, pack years less than 21.3: 0.28 (0.07-1.20)
Current smokers pack years 21,3 or greater: 12.06 (7.98-18.42)
Original Cohort, only:
Former smokers, pack years: 7.50 (4.12-13.66)
Former smokers, pack years less than 21.3: 1.81 (0.73-4.53)
Former smokers, pack years 21.3 or more: 12.96 (7.07-23.74)
Current smokers, pack years: 8.86 (4.95-15.84)
Current smokers, pack years less than 21.3: 0.30 (0.04-2.31)
Current smokers pack years 21,3 or greater: 13.28 (7,43-23.74)
Offspring Cohort:
Former smokers, pack years: 5.36 (2.89-9.95)
Former smokers, pack years less than 21.3: 1.44 (0.62-3.33)
Former smokers, pack years 21.3 or more: 11.64 (6.21-21.82)
Current smokers, pack years: 6.13 (3.28-11.47)
Current smokers, pack years less than 21.3: 0.26 (0.03-2.02)
Current smokers pack years 21,3 or greater: 10.66 (5.72-19.88)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10.N/A
11.YES
12.NO
13.NO
14.NO
	Adequate
	“The authors do not have any conflicts of interest to disclose.”

	
	Study Population: Participants in the Framingham Heart Study Original cohort (n=3905) and Offspring cohort (n=5002)
Study Period: Original cohort: From Exam 4 (1954-1958) to 2013
Offspring cohort: From Exam 1 (1971-1975) to 2013
Scope Product: Cigarettes Study Sample Size: n=3905 for the Original cohort after
exclusion of individuals with
missing data or diagnosis of lung cancer at baseline
n=5002 for the Offspring cohort after exclusion of individuals with missing data or diagnosis of lung cancer at baseline
Study Number of Cases: Original cohort:
1955 current smokers
283 former smokers Offspring cohort: 2227 current smokers
941 former smokers Outcome: Lung Cancer
	
	
	
	
	





A  Lung Cancer – Quality Questions:
1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?
4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable?
9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
10. Was the exposure(s) assessed more than once over time?
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?
14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
B At the request of the Editor, we include Disclosures or Conflict of Interest Statements as stated in the referenced manuscripts (in quotes). When not provided, we provide funding source(s) and/or author affiliations.

[bookmark: _bookmark36]Mouth Cancer Evidence
The systematic review included a total of 5 studies.

[bookmark: _bookmark37]Figure S3:   Mouth Cancer PRISMA DiagramIdentification  of studies via  databases  and registersA
Records removed before screening:
Duplicate records removed
(n = 954)
Records marked as ineligible by
automation toolsB (n = 2600)
Records removed for other reasonsC
(n = 177)
Records excluded:
Duplicate records removed
(n = 0)

Records not retrieved
(n = 0)
Records excludedD
(n = 1281)
Total records includedE (n = 5)
Studies from databases and registers (n = 3) Studies from other sources (n = 2)


Records identified from: Medline (n = 3334) Embase (n = 1558) Scopus (n = 123)

Records identified from:
Citation searching (n = 2)

Records screened
(n = 1284)

Records sought for retrieval
(n = 1284)

Records sought for retrieval
(n = 2)

Records assessed for eligibility
(n = 1284)

Records assessed for eligibility
(n = 2)
Identification

Identification of studies via other methods















Records excludedC
(n = 0)






A The beginning search date for Oral Cancer studies was 2006 for cigarettes and 2020 for ST and snus.
B STN s de-duplication algorithm was used to identify duplicate records prior to screening.
C Other reasons for manual removal before screening: record was book chapter, conference paper, editorial or book; record was duplicate captured from meta-analyses or systemic review(s); and/or record was duplicate in another internal database (EndNote).
D Reasons for exclusion (14) are listed in the protocol. At least one reason was captured for each excluded record.
E Including 0 studies that assess all-cause mortality.
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[bookmark: Table_7.12-7:_Mouth_Cancer_Evidence_Tabl][bookmark: _bookmark38]Table S3: Mouth Cancer Evidence Table

	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Andreotti, G.;
Freedman, N.D.; Silverman, D.T.; Lerro, C.C.; Koutros, S.; Hartge, P.; Alavanja, M.C.; Sandler, D.P.; Freeman, L.B. (2017).
Tobacco use and cancer risk in the agricultural health study.
	Study Type: Cohort
Study Population: private pesticide applicators and their spouses recruited in Iowa and
North Carolina
Study Period: enrolled between 1993 and 1997 with follow-up through 2010
Scope Product: Smokeless Tobacco, Cigarettes
 Study Sample Size: 84,015
Outcome: Head and Neck Cancer
	Adjusted for age, gender,
race, state of residence, education, alcohol frequency
	Head and neck cancer among ever ST users HR= 1.54, 95% CI= 0.72-3.3 compared to never tobacco users.

Head and neck cancer (95% CI) among exclusive cigarette smokers compared to never tobacco users:
Ever HR=2.47 (1.55-3.95) C Current HR= 3.63 (2.16-6.12).
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. NO
13. YES
14. YES
	Adequate
	“The authors of this paper have no conflicts of interest to disclose.”

	
	
	
	
	
	
	

	Coleman, N.C.;
Burnett, R.T.; Higbee, J.D.; Lefler, J.S.;
Merrill, R.M.; Ezzati, M.; Marshall, J.D.;
Kim, S.Y.; Bechle,
M.; Robinson, A.L.;
Pope, C.A. (2020).
Cancer mortality risk, fine particulate air pollution, and smoking in a large, representative cohort of US adults.
	Study Type: Cohort
Study Population: individuals aged 18–84 at the time of survey, living in the continental US, and completed the NHIS survey between 1987 and 2014
Study Period: 1987 - 2014 Scope Product: Cigarettes
Study Sample Size: Full cohort = 635,539
Study Number of Cases: Lung = 7,420; Oral = 374
Outcome: Lung Cancer; Mouth Cancer
	All models were adjusted
for age, sex, race, income, education, marital status, BMI, urban/rural, census regions, survey year, and a 10 µg/m3 increase of PM2.5. P-values adjusted using the Holm’s method are also included for individual cancer types.
	Estimated hazard ratios (95% CIs)
associated with current or former smoker in comparison to never-smoker:
 Lung
- Current: 15.11 (13.7-16.66)
- Former: 4.90 (4.44-5.42)
Oral
- Current:  4.84 (3.65-6.42)
- Former: 1.66 (1.21-2.27)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	Unable to access: Funding included: MR/S019669/1/MRC_/Medical Research Council/United Kingdom and
R835873/EPA/EPA/United States







	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Freedman, N.D.; Abnet, C.C.; Caporaso, N.E.; Fraumeni, J.F.; Murphy, G.; Hartge, P.; Hollenbeck, A.R.;
Park, Y.; Shiels, M.S.; Silverman, D.T. (2016).
Impact of changing US cigarette smoking patterns on incident cancer: risks of 20 smoking-related cancers among the women and men of the NIH-AARP
cohort.
	Study       Type:       Cohort Study Population: Participants in the NIH-AARP Diet and Health
Study (ages 50-71, living in
California, Florida, New Jersey, North Carolina, and Pennsylvania
, and Atlanta Georgia and Detroit Michigan)
Study Period: Initiated 1995-1996
31 December 2006 final date (but follow up ended earlier if diagnosed with cancer, dead, or movement out of catchment area)
Scope Product:  Cigarettes 
Study Sample Size: 186,057 and 266,074 men after exclusion
Study Number of Cases: 17% of women and 13% of men were current smokers
Outcome: Lung Cancer; Mouth Cancer
	Sex stratified adjusted for age, education, alcohol, self-reported ethnicity, and smoking pipes or cigars.
Lifestyle and dietary variables were excluded.
	RR (95% CI) for cigarettes per day and cancer in women (referent to nonsmokers):
Oral cavity-pharyngeal cancer Women: 4.4 (3.3-6.0)
Men: 3.8 (3.0-4.7)

Oral cavity cancer:
1-10 cigarettes/day: 2.2 (1-4.7)
11-20 cigarettes/day: 5.6 (3.4-9.2)
20-40 cigarettes/day: 6.5 (3.7-11.4)
40+ cigarettes/day: ND Oropharynx cancer:
1-10 cigarettes/day: 3.8 (1.8-7.9)
11-20 cigarettes/day: 5.3 (2.8-7.9)
20-40 cigarettes/day: 6.1 (3.1-12.2)
40+ cigarettes/day: 15.2 (4.4-52) Lung cancer:
1-10 cigarettes/day: 12.2 (10.4-14.2)
11-20 cigarettes/day: 19.8 (17.3-22.7)
20-40 cigarettes/day: 28.4 (24.6-32.8)
40+ cigarettes/day: 44.2 (34.2-57.2) Lung adenocarcinoma:
1-10 cigarettes/day: 7.4 (5.9-9.4)
11-20 cigarettes/day: 12.4 (10.2-15.2)
20-40 cigarettes/day: 15.7(12.7-19.5)
40+ cigarettes/day: 25.7 (16.9-39.4) Lung small-cell:
1-10 cigarettes/day: 38.4 (21.8-67.6)
11-20 cigarettes/day: 70.2 (41.2-
119.7)
20-40 cigarettes/day: 129.3 (75.7-
220.7)
40+ cigarettes/day: 185.8 (91.4-377.7) Lung squamous cell:
1-10 cigarettes/day: 74 (33.7-162.6)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“None declared.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	
	
	
	11-20 cigarettes/day: 127.6 (59.5-
273.9)
20-40 cigarettes/day: 173.8 (80.3-
376.3)
40+ cigarettes/day: 233.7 (86.6-630.6) Lung undifferentiated:
1-10 cigarettes/day: 26.2 (11.7-58.6)
11-20 cigarettes/day: 37 (17.3-79.2)
20-40 cigarettes/day: 34.1 (15-77.4)
40+ cigarettes/day: ND
RR (95% CI) for cigarettes per day and cancer in men (referent to nonsmokers):
Oral cavity cancer:
1-10 cigarettes/day: 2.5 (1.3-4.8)
11-20 cigarettes/day: 5.0 (3.2-7.7)
20-40 cigarettes/day: 5.5 (3.6-8.4)
40+ cigarettes/day: 5.0 (2.2-11.2) Oropharynx cancer:
1-10 cigarettes/day: 2.7 (1.5-4.6)
11-20 cigarettes/day: 2.4 (1.5-3.8)
20-40 cigarettes/day: 3.2 (2.1-4.9)
40+ cigarettes/day: 4.9 (2.4-9.8) Lung cancer:
1-10 cigarettes/day: 17.3 (14.3-20.9)
11-20 cigarettes/day: 27.9 (23.7-33)
20-40 cigarettes/day: 37.7 (32-44.4)
40+ cigarettes/day: 53 (43.2-65.2) Lung adenocarcinoma:
1-10 cigarettes/day: 11.5 (8.5-15.4)
11-20 cigarettes/day: 16.2 (12.6-20.8)
20-40 cigarettes/day: 19.1 (14.9-24.5)
40+ cigarettes/day: 20.9 (14.3-30.6) Lung small-cell:
1-10 cigarettes/day: 40.8 (21.6-77.1)
11-20 cigarettes/day: 67.9 (37.5-123)
	
	
	




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	
	
	
	20-40 cigarettes/day: 93.6 (51.9-
168.9)
40+ cigarettes/day: 222.5 (112.3-
440.9)
lung squamous-cell:
1-10 cigarettes/day: 64.5 (33.0-126.0)
11-20 cigarettes/day: 102.0 (53.7-
193.7)
20-40 cigarettes/day: 160.6 (84.9-
303.7)
40+ cigarettes/day: 222.5 (112.3-
440.9)
lung undifferentiated:
1-10 cigarettes/day: 24.7 (10.6-57.9)
11-20 cigarettes/day: 28.7 (13.1-62.6)
20-40 cigarettes/day: 61,7 (29.1-
130.6)
40+ cigarettes/day: 67.5 (26.6-171.0)
	
	
	

	Rostron, B. (2013).
Smoking-attributable mortality by cause in the United States: Revising the CDC's data and estimates.
	Study Type: Cohort
Study Population: at least 30 years old, from households with at least one member who was 45 years old or over
Study Period: 1982-2006 Scope Product: Cigarettes
Study Sample Size: approximately 1.2 million Outcome: Oral cancer mortality
	The CDC’s method does not adjust for confounding risk factors in the calculation of the CPS-II relative risks
	Mortality risk due to lip, oral and pharyngeal cancers among current smokers. Note: no 95% CI published.
-Male 10.89
-Female 5.08
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. NO
9. YES
10. NO
11. YES
12. YES
13. NO
14. NO
	Adequate
	“The author has no competing interests.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Wyss, A.B.; Hashibe, M.; Lee, Y.C.A.;Chuang, S.C.; Muscat,
J.; Chen, C.;
Schwartz, S.M.; Smith, E.; Zhang, Z.F.; Morgenstern, H.; Wei, Q.i; Li, G.;
Kelsey, K.T.; McClean, M.; Winn, D.M.; Schantz, S.; Yu,
G.P.; Gillison, M.L.; Zevallos, J.P.; Boffetta, P (2016).
Smokeless tobacco use and the risk of head and neck cancer: Pooled analysis of U.S. studies in the INHANCE consortium.
	Study Type: Case Control 
Study Population: Most studies
were hospital-based, with cases and controls frequency-matched by age and sex.
Study Period: 1981-2005 Scope Product: Smokeless
Tobacco, Smoking (combustible
products- cigarettes, cigars, or pipes)
Study Sample Size: 15,147 Study Number of Cases: 6,772 cases and 8,375 controls)
Outcome: Head and neck cancer
	Sex, age (years), race/ethnicity, education, frequency of alcohol use,
duration of cigar smoking (years) and duration of pipe smoking (years).
	Odds Ratio (95% CI)
Only smoking products: 2.47 (2.23-
2.74)
Only chewing tobacco: 0.80 (0.40-
1.60)
Only snuff: 1.58 (0.86-2.89)
	1.YES
2.YES
3. YES
4. YES
5. NO
6. NO
7. YES
8. NO
9. YES
10. NO
11. YES
12. YES
13. YES
14. YES
	Adequate
	“None declared.”


A  Mouth Cancer – Quality Questions:
1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?
4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable?
9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
10. Was the exposure(s) assessed more than once over time?
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?
14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
B At the request of the Editor, we include Disclosures or Conflict of Interest Statements as stated in the referenced manuscripts (in quotes). When not provided, we provide funding source(s) and/or author affiliations.

[bookmark: Figure_7.12-6:_COPD_PRISMA_Diagram][bookmark: 7.12.4.4_COPD_Evidence_Table][bookmark: _bookmark39]COPD Evidence
The systematic review included a total of 21 studies, 7 with all-cause mortality estimates.

[bookmark: _bookmark40]Figure S4: COPD PRISMA Diagram
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[bookmark: Table_7.12-8:_COPD_Evidence_Table][bookmark: _bookmark41]Table S4. COPD Evidence Table

	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Axelsson, M.; Ekerljung,
L.; Eriksson, J.; Hagstad, S.; Rönmark, E.; Lötvall, J.; Lundbäck, B. (2016).
Chronic bronchitis in West Sweden - a matter of smoking and social class.
	Study Type: cross-sectional
Study Population: derived from the population-based West Sweden Asthma Study
(WSAS) - male and female
aged 17- 79
Study Period: 2009-2013 Scope Product: cigarette smoking
Study Sample Size: 347 Study Number of Cases: Chronic Bronchitis (%): 7.2
Outcome: COPD
	Not specified
	OR (95% CI) for chronic bronchitis:
Non-smoker: 1
Ex-smoker: 1.20 (0.69-2.07)
Smoker: 2.42 (1.33-4.38)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. NO
13. YES
14. YES
	Adequate
	“The authors have not received any funding or benefits from industry or elsewhere to conduct this study.

	Blanc, P.D.; Iribarren, C.;
Trupin, L.; Earnest, G.; Katz, P.P.; Balmes, J.; Sidney, S.; Eisner, M.D. (2009).
Occupational exposures and the risk of COPD: dusty trades revisited.
	Study Type: Case-control
Study Population: COPD and matched controls in US population
Study Period: 2008 Scope Product: cigarette smoking
Study Sample Size: 1504 Study Number of Cases: 1202 Outcome: COPD
	Age, sex, race and
smoking history
	Unadjusted OR (95% CI) Never: 1
Current smoker: 45 (24-86)
Past Smoker 7.05 (5.02-9.91) Adjusted OR
Never: 1
Current smoker: 46 (24-88)
Past Smoker 6.27 (4.42-8.9)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	Not provided:
Funded by: NHLBI / NIH R01HL077618 
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	Block, J.P.;
Vijayaraghavan, M.; Bitton, A.; Jay, M.;
Lewis, K.; Hwang, U.;
Hung, W. (2013).
Death rates among female smokers converging with those for men.
	Study Type: Cohort
Study Population: compared age adjusted mortality estimates for current smokers and former smokers compared with never smokers in general US population in female and
males
Study Period: CPS I: 1959 - 1965
CPS II: 1982 - 1988
5 cohorts (NIH-AARP - ACS CPS II Nutritional Cohort, the Women’s Health Initiative, the Nurses’ Health
Study, and the Health Professionals Follow-up Study): 2000–2010
Scope Product: Cigarettes Study Sample Size: CPS I data analysis included
183,060 men and 335,922
women
The CPS II data analysis included 293,592 men and 452,893 women Not specified
sample size for contemporary
cohort.
Study Number of Cases: Not
specified
Outcome: Lung Cancer;
COPD; Heart Diseases; All-
Cause Mortality
	Controlled for race and
education levels
	In the 2000–2010 cohort, the
relative risk (95% CI) of all-cause mortality was 2.76 (2.69-2.84) for
women and 2.80 (2.72-2.88) for men who were current smokers. Relative to women nonsmokers,
smokers had an age-adjusted
relative risk of 25.66 (23.17-28.40)
for lung cancer, 22.35 (19.55-
25.55) for COPD, and 2.86 (2.65-
3.08) for IHD in the 2000–2010 time period. The relative risk estimates for women were similar to those among men in the contemporary time period.
Among men, the risk of death from smoking related conditions plateaued at the high levels observed in the 1980s, except for COPD where the risk continued to increase
Former smokers who quit smoking before the age of 40 years were able to reverse nearly all of the smoking-related deaths from lung cancer, COPD, and cardiovascular condition
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	Not provided. Affiliations include:
JB and AB - Brigham and Women’s Hospital
MV - University of California
MJ - NYU School of Medicine
KL - Kaiser Permanente Center for Health Research
UH and WH - Mount Sinai School of Medicine  
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	Christensen, C.H.;
	Study Type: Cohort
Study Population: noninstitutionalized US population
Study Period: 1985 - 2011 Scope Product: Cigarettes
Study Sample Size: 357420 participant 
Study Number of Cases:
51150
Outcome: All-Cause Mortality
	Age, sex, race/ethnicity,
education, and survey year
	Exclusive current cigarette smokers
	1. YES
2. YES
3. YES
4. YES
5. N/A
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“None reported.”

	Rostron, B.; Cosgrove, C.; Altekruse, S.F.; Hartman, A.M.; Gibson, J.T.; Apelberg, B.; Inoue- Choi, M.; Freedman, N.D. (2018).
Association of cigarette, cigar, and pipe use with mortality risk in the US population.
	
	
	hazard ratio (95% CI)= 1.98 (1.93- 2.02) had higher all-cause mortality risks than never tobacco users.

Mortality HR among current nondaily cigarette users relative to never tobacco use
Lung cancer HR= 6.24 (5.17-7.54) Oral cancer HR=4.62 (1.84-11.58)
Circulatory death HR=1.43 (1.30- 1.57)
Cardiovascular death HR=1.24
(1.11-1.39)
COPD HR= 7.66 (6.09-9.64)
Mortality HR among current daily
cigarette users relative to never
tobacco use
COPD HR = 11.62 (10.24-13.18)
	
	
	

	Cunningham, T.J.; Eke,
P.I.; Ford, E.S.; Agaku,
I.T.; Wheaton, A.G.;
Croft, J.B. (2016).
Cigarette Smoking, Tooth Loss, and Chronic Obstructive Pulmonary Disease: Findings From the Behavioral Risk Factor Surveillance System.
	Study Type: cross-sectional
Study Population: non- institutionalized United States adults aged ‡18 years
Study Period:  2012 Scope Product: Cigarettes
Study Sample Size: 439,637 Study Number of Cases: COPD: 34,819
Outcome: COPD
	Age group, sex,
race/ethnicity, marital status, educational attainment, employment, health insurance coverage, dental care utilization, and diabetes
	Former smokers (multivariable
adjusted PR 2.1; 95% CI 2.0-2.3)
and current smokers (multivariable adjusted PR 3.2; 95% CI 3.0-3.4)
had a significantly higher likelihood of having COPD compared with never smokers.
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. YES
14.YES
	Adequate
	“The authors report no conflicts of interest related to this study.”
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	Goodwin, R.D.; Lavoie, K.L.; Lemeshow, A.R.;
Jenkins, E.; Brown, E.S.; Fedoronko, D.A. (2012).
Depression, anxiety, and COPD: the unexamined role of nicotine dependence.
	Study Type: Cross-section Study Population: Subjects who completed Parts I and II
of the National Comorbidity
Survey Replication; English- speaking individuals aged 18 years and older living in U.S. households
Study Period: February 2001 and December 2004
Scope Product: Cigarettes Study Sample Size: 5714 Study Number of Cases: 147 Outcome: COPD
	Adjusting for differences in demographics
	Association of Current Smoking, Former Smoking, and Odds of COPD
OR (95% CI)
Never: Ref
Current: 4.53 (2.86-7.20)
Former: 2.74 (1.70-4.60)
Never: Ref
Current: 2.80 (1.60-4.80)
Former: 2.80 (1.60-4.80)
Association of Lifetime Nicotine Dependence and Odds of COPD Adjusted odds ratio
No nicotine dependence: Ref
Nicotine dependence: 6.10 (4.30-
8.77)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“None Declared.”

	Gram, I.T.; Sandin, S.;
Braaten, T.; Lund, E.; Weiderpass, E. (2013).
The hazards of death by smoking in middle-aged women.
	Study    Type:    Cohort Study Population: Norwegian women
Study Period: 1991-2008 Scope Product: Cigarettes Study Sample Size: 85,320
Study Number of Cases: 2,842 deaths
Outcome: All-Cause Mortality
	Adjusted for age, birth cohort, education, postmenopausal status, alcohol consumption, and body mass index.
	Compared with that of never smokers, current smokers had a mortality rate that was double (RR
= 2.34; 95 % CI 2.13-2.62) from
deaths overall, triple (RR = 3.30; 95 % CI 2.21-4.82) from
cerebrovascular disease and myocardial infarction (RR = 3.65; 95 % CI 2.18-6.15), 12 times (RR =
12.16; 95 % CI 7.80-19.00) from
lung cancer and seventeen times (RR = 17.00; 95 % CI 5.90-48.78)
from chronic obstructive pulmonary diseases. The population attributable fraction of mortality due to smoking was 34 % (CI 30-39)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. N/A
14. YES
	Adequate
	“The authors declare that they have no conflict of interest in relation to this manuscript.”
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	Halldin, C.N.; Doney,
B.C.; Hnizdo, E. (2015).
Changes in prevalence of chronic obstructive pulmonary disease and asthma in the US population and associated risk factors.
	Study Type: Cross-section
Study Population: Males and
females in US population with self-reported doctor- diagnosed COPD and asthma and self-reported respiratory symptoms
Study Period: 1988-1994 and 2007-2010
Scope Product: Cigarettes
Study Sample Size: 1988-
1994 cohort: 9616
2007-2010 cohort: 7296 =
Study Number of Cases:
Doctor reported chronic
bronchitis:
1988-1994 cohort: 9614
2007-2010 cohort: 7276
Doctor reported emphysema:
1988-1994 cohort: 9612
2007-2010 cohort: 7284
Outcome: COPD
	Adjusted for age, sex,
and race
	Chronic Bronchitis symptoms OR (95% CI)
Never smoking:  Ref. (Ref.) Ex smoking:  1.44 (0.90-2.30)
Current smoking: 4.97 (3.38-7.30) Doctor Diagnosed Chronic Bronchitis OR (
Never smoking:  Ref. (Ref.) Ex smoking:  1.55 (1.02–2.35)
Current smoking:  2.83 (1.87–
4.28)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“This work was performed by US Federal Government employees as part of their work; no non-governmental funding supported this work. The Centers for Disease Control and Prevention National Institute for Occupational Safety and Health supported the salaries of the authors.”

	Henley, S.J.; Thun, M.J.;
Connell, C.; Calle, E.E. (2005).
Two large prospective studies of mortality among men who use snuff or chewing tobacco (United States).
	Study Type: Cohort
Study Population: U.S. adults Study Period: CPS-I – 1959- 1971; CPS-II – 1982-2000
Scope Product: Smokeless Tobacco 
Study Sample Size: CPS-I –
77,407; CPS-II – 114,809
Outcome: COPD, all-cause mortality
	CPS-I – age, race,
educational level, body mass index, exercise, alcohol consumption, fat consumption, fruit/vegetable intake, and aspirin use.
CPS-II – age, race, educational level, body mass index, exercise, alcohol consumption, employment status and type, fat consumption, fruit/vegetable intake, and aspirin use
	Hazard Ratio (95% CI)
COPD
CPS-I – 1.86 (1.12-3.06), current
relative to never spit tobacco use
CPS-II – 1.28 (0.71-2.32) current
relative to never spit tobacco use Spit Tobacco use frequency
<7 times/week - 2.45 (0.77-7.74)
7 times/week - 1.02 (0.41-2.49)
>7 times/week - 1.41 (0.35-5.74) All-cause Mortality
CPS-I - 1.17 (1.11-1.23), current
relative to never spit tobacco use
CPS-II - 1.18 (1.08-1.29), current
relative to never spit tobacco use
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. YES
13. NO
14. YES

	Adequate
	Unable to access: Author affiliations are the American Cancer Society
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	Lindberg, A.; Larsson,
L.G.; Muellerova, H.; Rönmark, E.; Lundbäck, B. (2012).
Up-to-date on mortality in COPD - report from the OLIN COPD study.
	Study Type: Cross-section
Study Population: Swedish men and women general population examining lung function and mortality
Study Period: 2002-2004; cohorts were already
previously established from 80's and 90's and this is a re-
examination
Scope Product: Cigarettes
Study Sample Size: 1986
Study Number of Cases:
Looking at hazard ratio and
risk factors for death - no specific #'s for death
COPD = 993
Outcome: All-Cause
Mortality
	Not specified
	COPD was a significant risk factor for death (HR 2.06, CI 1.49-2.85)
Ex-smoker did not significantly differ for non-smoker (not shown in tables).
Nor was there any significant interaction between COPD and smoking, i.e. COPD was
associated with an increased mortality independent if smoking or not.
HR (95% CI) for Mortality: Smoker: 2.01 (1.27-3.19)
Ex-Smoker: 1.29 (0.87-1.92)
(Non smoker not shown because not different from ex-smoker - discussed in text)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“The authors declare that they have no competing interests.”

	Melbye, H.; Helgeland,
J.; Karlstad, Ø.; Ariansen, I.; Langhammer, A.; Wisløff, T.; Nafstad, P.; Nystad, W. (2020).
Is the Disease Burden from COPD in Norway Falling off? A Study of Time Trends in Three Different Data Sources.
	Study Type: cross-sectional
Study Population: A random sample of the Tromsø, Norway population, aged 40 years or more
Study Period: 2001 - 2016 Scope Product: Cigarettes
Study Sample Size: Size of Tromsø 5,6, and 7, were
7355, 12,364 and 20,842,
respectively
	Analysis adjusted for age
	To be a current smoker predicted
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
	Adequate
	“Mr Øystein Karlstad reports funding from Leo Pharma, outside the submitted work. The authors report no other conflicts of interest in this work.”

	
	
	and sex
	moderate to severe COPD, compared to never smokers, with OR (95% CI) of 8.0 (5.7-11.0) in
Tromsø 5 and 16.7 (10.4-26.8) in Tromsø 7. The corresponding OR (95% CI) for previous smoking changed from 2.9 (2.1-4.1) to 5.6
(3.5-8.7).
	11. 
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	Study Number of Cases: COPD:
Tromsø 5:229 +153 = 382
Tromsø6:307 +247 =554
Tromsø 7: 406 +337 =743
Outcome: COPD
	
	
	11. YES
12. NO
13. YES
14. YES
	
	

	Ng, R.; Sutradhar, R.;
Yao, Z.; Wodchis, W.P.;
Rosella, L.C. (2020). Smoking, drinking, diet and physical activity-
modifiable lifestyle risk
factors and their associations with age to first chronic disease.
	Study Type: Cross-section; Cohort
Study Population: Ontario, Canada General population (males and females)
Study Period: 1 January 2000
to 31 December 2014. Scope Product: cigarette smoking
Study Sample Size: 112870 Study Number of Cases: N/A
- risk factors for population
Outcome: Lung Cancer; COPD; Heart Diseases
	Adjusted for modifiable lifestyle risk factors, sociodemographic factors and other health-related factors. The sociodemographic factors were: ethnicity, Canadian immigrant status, rural residence, highest level of education, household income quintile and marital status. The
health-related factors were:  second-hand smoke exposure at home, asthma, high blood pressure, self-rated health and life stress.
	Associations of the modifiable lifestyle risk factors with age to COPD among females, by chronic disease type (cause-specific cox PH models;
Hazard ratio (95% CI): Never smoked: reference
Heavy smoker: 10.24 (8.69-12.1)
Light smoker: 6.36 (5.67-7.14)
Former heavy smoker: 2.63 (2.18-
3.18)
Former light smoker: 1.67 (1.45-
1.92)
Lung Cancer: Never: Ref
Heavy smoker: 27.19 (14.0,-52.9)
Light smoker: 13.92 (8.42-23.0)
Former heavy smoker: 8.43 (4.50-
15.8)
Former light smoker: 4.62 (2.74-
7.80)
Associations of the modifiable lifestyle risk factors with age to COPD among males, (cause- specific cox PH models): Never smoked: 1
Heavy smoker: 7.9 (6.75-9.46)
Light smoker:  5.52 (4.81-6.33)
Former heavy smoker: 1.91 (1.58-
2.31)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. NO
13. YES
14. YES
	Adequate
	“None declared.”
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	Former light smoker: 1.62 (1.38-1.91)
Lung Cancer: Never: Ref
Heavy smoker:  38.60 (18.7-79.7)
Light smoker: 15.40 (7.88-29.9)
Former heavy smoker: 7.41 (3.57-15.4)
Former light smoker: 4.01 (1.96-8.22)
	
	
	

	Oni, O.A.; Sharma, R.;
Chen, G.; Sharma, M.;
Gupta, K.; Dawn, B.; Sharma, R.; Parashara, D.; Savin, V.J.; Cherian,
G.; Ambrose, J.A.; Barua,
R.S. (2017).
Normalization of Testosterone Levels After Testosterone Replacement Therapy Is Not Associated With Reduced Myocardial Infarction in Smokers.
	Study Type: Cohort
Study Population: Male veterans with known cigarette smoking status and low testosterone levels who received testosterone replacement therapy) in the Veterans Health Administration across the United States.
Exclusion Criteria: (1) Females, (2) those who receive TRT before the first available low-total testosterone (TT) values, and
(3) those who suffered myocardial infarction (MI) or stroke before the first day of the study were excluded.
Study Period: 1999 - 2014
Scope Product: cigarette
smoking
Study Sample Size: 18, 055
Study Number of Cases:
Current smokers (n = 5500)
Nonsmokers (n = 12,055)
Outcome: Heart Diseases; All-Cause Mortality
	Propensity score for
receiving treatment (weighted stabilized inverse probability of treatment weights) was computed by adjusting for the following covariates:
age, body mass index, hypertension, diabetes mellitus, obstructive sleep apnea, COPD, congestive heart failure, peripheral vascular disease, low-density lipoprotein, coronary artery disease, and the use of aspirin, statins, and b-blockers.
	HR (95% CI):
All-cause mortality:
univariate (n = 5500 vs 12,555):
HR = 1.281 95% CI 1.175-1.397,
p < 0.001
propensity matched (stabilized IPTW) (n = 5509 vs 12,549): HR
= 1.217 95% CI  1.115-1.327, p <
0.001
Myocardial  infarction: univariate (n = 5500 vs 12,555):
HR = 1.358 95% CI 1.047-1.760,
p < 0.02
propensity matched (stabilized IPTW) (n = 5509 vs 12,549): HR
= 1.396 95% CI   1.079-1.806, p <
0.01
	1. YES
2. YES
3. N/A
4. YES
5. NO
6. NO
7. N/A
8. N/A
9. YES
10. NO
11. YES
12. NO
13. N/A
14. YES
	Adequate
	“The authors report no competing interests.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Roosaar, A.; Johansson,
A.L.V.; Sandborgh- Englund, G.; Axell, T.; Nyren, O. (2008).
Cancer and mortality among users and nonusers of snus.
	Study Type: Cohort
Study Population: Swedish males
Study Period: 1973-2002 Scope   Product:   Snus Study Sample Size: 9,976
Outcome: Respiratory death; All-Cause Mortality
	Calendar period
(attained), area of residence, alcohol consumption and smoking or snus use
	Respiratory Death HR (95% CI)
Younger than 80 years of age: HR
= 0.8 (0.4-1.6)
80 years of age or older: HR = 1.8 (1.2-2.7)

All-cause mortality
HR = 1.10 (1.01-1.21) ever vs
never snus
HR = 1.63 (1.45-1.83) ever vs
never smoking age<75
HR = 1.26 (1.15-1.38) ever vs
never smoking age 75+
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. NO
9. YES
10. NO
11. YES
12. YES
13. NO
14. YES
	Adequate
	Unable to access: Funding includes: Swedish Cancer Society; Swedish Medical Research Council; and Swedish Dental Society

	Tan, W.C.; Lo, C.; Jong,
A.; Xing, L.; Fitzgerald, M.J.; Vollmer, W.M.;
Buist, S.A.; Sin, D.D. (2009).
Marijuana and chronic obstructive lung disease: a population-based study.
	Study Type:
Study Population: combined and independent effects of tobacco and marijuana smoking on respiratory symptoms and COPD in the general Vancouver, Canada population
Study Period:
Scope Product: Cigarettes Study Sample Size: 878 Study Number of Cases:
COPD: 148
Outcome: COPD
	Age, sex, body mass
index, ethnic background, education level, history of asthma (ever or current), and other comorbidities including heart disease, hypertension, stroke, diabetes and tuberculosis
	Compared with nonsmokers,
participants who reported smoking only tobacco, but not those who reported smoking only marijuana, were more likely to have COPD (OR 2.74, 95% CI 1.66-4.52).
Concurrent use of marijuana and tobacco was associated with increased risk (adjusted for age, asthma and comorbidities) of COPD (OR 2.90, 95% CI 1.53-
5.51)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. NO
13. YES
14. YES
	Adequate
	No competing interests reported associated with tobacco industry.
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	Tan, W.C.; Sin, D.D.;
Bourbeau, J.; Hernandez P.; Chapman, K.R.;
Cowie, R.; FitzGerald, J.M.; Marciniuk, D.D.;
Maltais, F.; Buist, A.S.;
Road, J.; Hogg, J.C.;
Kirby, M.; Coxson, H.; Hague, C.; Leipsic, J.; O'Donnell, D.E.; Aaron, S.D. (2015).
Characteristics of COPD in never-smokers and ever-smokers in the general population: results from the CanCOLD study.
	Study Type: Cross-section Study Population: 5176 adults
aged 40 years and old who participated in the Canadian Cohort of Obstructive Lung Disease study
Study Period: Data collected between August 2005 and May 2009
Scope Product: Cigarettes Study Sample Size: 5176
Study Number of Cases: 106 never-smokers exposed to passive smoking at home
Outcome: COPD
	Passive smoking (yes/no) as an independent predictor for risk of different severity of COPD in never-smokers
	Presented as adjusted odds ratio (95% CI)COPD mild:
All: 2.19 (0.99- 4.75)
Men: 1.33 (0.26-6.72)
Women 2.60 (1.05-6.43) -
significant at the 5% level COPD moderate-severe: All: 1.25 (0.42-3.73)
Men: 0.69 (0.08-6.21)
Women: 1.65 (0.46-5.88)
	1.YES
2. YES
3. YES
4. YES
5. N/A
6. YES
7. N/A
8. NO
9. YES
10. NO
11. YES
12. N/A
13. N/A
14. N/A
	Adequate
	Unable to access: Funding provided by: 93326/Canadian Institutes of Health Research/Canada

	Thompson, W.H.; St-
Hilaire, S. (2010). Prevalence of chronic obstructive pulmonary
disease and tobacco use
in veterans at Boise Veterans Affairs Medical Center.
	Study Type: Cohort
Study Population: Previous, Current, and Nonsmoking veterans with COPD in US males and females in Boise
Study Period: January 1, 1999, through May 30, 2006 Scope Product: Cigarettes
Study Sample Size: 28,983 Study Number of Cases: 2,556
Outcome: COPD
	Used a logistic regression
model to determine whether age at diagnosis, sex, or smoking status were statistically associated with COPD or one of the related COPD conditions. To simplify the model, and since there was no significant difference between previous smokers and smokers, these 2 groups
were aggregated.
	After controlling for age and sex,
smoking within the last 7 y (defined as being a previous smokers) increased the odds of COPD by 3.18 (95% CI 2.88-3.50,
P less than .001).
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. NO
13. YES
14. NO
	Adequate
	“The authors have disclosed no conflicts of interest.”
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	Thun, M.J.; Carter, B.D.;
Feskanich, D.; Freedman, N.D.; Prentice, R.; Lopez, A.D.; Hartge, P.; Gapstur,
S.M. (2013).
50-year trends in smoking-related mortality in the United States.
	Study Type: cohort
Study Population: US men and women; participants who attained an age of 55 years or
older during follow-up Study Period: 1959-1965,
1982-1988, 2000-2010
Scope Product: Cigarettes Study Sample Size: 183,060 men and 335,922 women
Study Number of Cases: All Cause: Cohort 1 - 48150;
Cohort 2 - 62677; Cohort 3 -
136756
Lung Cancer: Cohort 1 - 1293; Cohort 2 - 4957;
Cohort 3 - 11420
COPD: Cohort 1 - 782;
Cohort 2 - 2128; Cohort 3 -
6512
I. Heart Disease: Cohort 1 -
17809; Cohort 2 - 16308;
Cohort 3 - 22622
Outcome: Lung Cancer;
COPD; Heart Diseases
	Adjusted according to
race and educational level
	Relative risk (95% CI) of death
among current smokers compared to never smokers, in the most recent cohort (3, from 2000-2010):
Lung Cancer
Men = 24.97 (22.20-28.09)
Women = 25.66 (23.17-28.40)

COPD
Men = 25.61 (21.68-30.25)
Women = 22.35 (19.55-25.55)

IHD
Men = 2.50 (2.34-2.66)
Women = 2.86 (2.65-3.08)
All cause mortality Men = 2.80 (2.72-2.88)
Women = 2.76 (2.69-2.84)
	1.YES
2.YES
3.YES
4.YES
5.N/A
6.YES
7.YES
8.YES
9.YES
10.YES
11.YES
12.N/A
13.N/A
14.YES
	Adequate
	Not provided: Author affiliations include American Cancer Society, Harvard Med School, National Cancer Institute, , Fred Hutchison Cancer Research Center, and the University of Queensland.
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	Tsay, J.J.; Hu, Y.;
Goldberg, J.D.; Wang, B.; Vijayalekshmy, S.; Yie, T.A.; Bantis, K.; Sterman,
D.H.; Rom, W.N. (2020).

Value of metalloproteinases in predicting COPD in heavy urban smokers.
	Study Type: Cohort
Study Population: Subjects over 50 years of age with lung cancer risk factors
Study Period: 2010-2015 
Scope Product: Cigarettes
Study Sample Size: 222 subjects 
Study Number of Cases:
smoker without emphysema n
= 121
smoker with emphysema n =
101
Outcome: COPD
	
	Odds Ratio (95% CI) for emphysema:
pack-years OR = 1.02, 95% CI
1.01-1.04.
	1.YES
2.YES
3.YES
4.YES
5.NO
6.NO
7.N/A
8.NO
9.YES
10.NO
11.YES
12.NO
13.N/A
14.NO
	Adequate
	“The authors declare that they have no competing interests.”

	Wang, K.S.; Wang, L.;
Zheng, S.; Wu, L.Y. (2013).
Associations of smoking status and serious psychological distress with chronic obstructive
pulmonary disease.
	Study Type: Cross-section
Study Population: Adults from the 2005 California Health Interview Survey . Pacific Islanders (n = 120), American Indians/Alaskan natives (n = 554), and other
single/multiple race (n =
1,103) were excluded due to
their small sample sizes.
Study Period: 2001 - 2005
Scope Product: Cigarettes
Study Sample Size: 41,243
(1,248 cases and 39,995 controls)
Study Number of Cases:
1,248 (250 never smokers,
349 current smokers, 649 past
smokers)
Outcome: COPD
	Serious psychological
distress , binge drink, Physical activity, obesity, gender, employment, race, FPL and the three age groups (28-44 years, 45-64 years, and 65 years or older)
	COPD odds ratio (95% CI): univariate logistic regression analysis:
current smokers (OR = 4.75, 95%
CI = 3.64-6.19, p < 0.0001)
past smokers (OR = 5.34, 95% CI
= 4.18-6.81, p < 0.0001)
multiple logistic regression analysis:
current smokers (OR = 4.56, 95%
CI = 3.41-6.11, p < 0.0001)
past smokers (OR = 3.24, 95% CI
= 2.57-4.08, p < 0.0001)
	1. YES
2. YES
3. N/A
4. N/A
5. YES
6. NO
7. N/A
8. N/A
9. YES
10. NO
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“There is no conflict of interest.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of
InterestB

	Zhai, R.; Yu, X.; Wei, Y.;
Su, L.; Christiani, D.C. (2014).
Smoking and smoking cessation in relation to the development of co- existing non-small cell lung cancer with chronic obstructive pulmonary disease.
	Study Type: Case-control
Study Population: US patients (>18-year old) with pathologically confirmed
newly diagnosed NSCLC and
controls
Study Period: 1991 - 2013 Scope Product: cigarettes
Study Sample Size: 5508 participants
Study Number of Cases: 3,862 NSCLC cases
Outcome: Lung Cancer; COPD
	Age and gender
	Odds ratio (95% CI) NSCLC:
Never smoker: 1.0
Ex-smoker: 2.49 (2.13-2.91)
Current Smoker: 5.89 (4.90-7.01) 
NSCLC without COPD:
Never smoker: 1.0
Ex-smoker: 2.05 (1.75-2.40)
Current Smoker: 4.17 (3.45-5.03) NSCLC with COPD:
Never smoker: 1.0
Ex-smoker: 10.76 (7.32-15.81)
Current Smoker: 45.02 (29.75-68.13)
NSCLC without COPD ** VS CONTROL (by gender): Female
Never smoker: 1.0
Ex-smoker: 1.99 (1.61-2.46)
Current Smoker: 3.58 (2.80-4.58) Male
Never smoker: 1.0
Ex-smoker: 2.25 (1.77-2.87
Current Smoker: 5.26 (3.91-7.07) NSCLC with COPD ** VS CONTROL (by gender):
Female
Never smoker: 1.0
Ex-smoker: 11.60 (7.07-19.03)
Current Smoker: 40.41 (23.89-
68.37)
Male
Never smoker: 1.0
Ex-smoker: 10.24 (5.5-18.99)
Current Smoker: 52.43 (26.73-
102.8)
NSCLC with COPD ** VS NSCLC without COPD (by gender):
Female
Never smoker: 1.0
Ex-smoker:  5.06 (3.14-8.15)
Current Smoker:  8.95 (5.55-14.47)
Male
Never smoker: 1.0
Ex-smoker: 3.95 (2.16-7.24)
Current Smoker: 6.43 (3.47-11.89)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. YES
14. YES
	Adequate
	Not provided. Grant sponsor: National Institute of Health; Grant number: CA92824, CA74386, CA90578





A  COPD – Quality Questions:
1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?
4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable?
9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
10. Was the exposure(s) assessed more than once over time?
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?
14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
B At the request of the Editor, we include Disclosures or Conflict of Interest Statements as stated in the referenced manuscripts (in quotes). When not provided, we provide funding source(s) and/or author affiliations.

[bookmark: _bookmark42]Smoking-Related Heart Diseases Evidence
The systematic review included a total of 22 studies, seven with all-cause mortality estimates.

[bookmark: _bookmark43]Figure S5. Smoking-related Heart Diseases PRISMA DiagramIdentification of studies via databases and registersA
Records removed before screening:
Duplicate records removed
(n = 3448)
Records marked as ineligible by
automation toolsB (n = 10343)
Records removed for other reasonsC
(n = 293)
Records excluded:
Duplicate records removed
(n = 5)

Records not retrieved
(n = 0)
Records excludedD
(n = 1623)
Total records includedE
(n = 22)


Records identified from: Medline (n = 7749) Embase (n = 7847) Scopus (n = 138)

Records screened
(n = 1650)

Records sought for retrieval
(n = 1645)

Records assessed for eligibility
(n = 1645)
Identification































A The beginning search date for CVD studies was 2016 for cigarettes and 2020 for ST and snus.
B STN s de-duplication algorithm was used to identify duplicate records prior to screening.
C Other reasons for manual removal before screening: record was book chapter, conference paper, editorial or book; record was duplicate captured from meta-analyses or systemic review(s); and/or record was duplicate in another internal database (EndNote).
D Reasons for exclusion (14) are listed in the protocol. At least one reason was captured for each excluded record.
E Including 7 studies that assess all-cause mortality.
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	[bookmark: Table_7.12-9:_Smoking-Related_Heart_Dise][bookmark: _bookmark44]Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Burke, G.M.; Genuardi,
M.; Shappell, H.;
D'Agostino, R.B.;
Magnani, J.W. (2017). Temporal Associations Between Smoking and
Cardiovascular Disease,
1971 to 2006 (from the Framingham Heart Study).
	Study Type: Cohort
Study Population: US adults (men and women) 
Study Period: 1971 to 2006
Scope Product: Cigarettes Study Sample Size:
Exam 1 (1971–1975) = 5041
Exam 3 (1983–1987) = 3617
Exam 6 (1995–1999) = 3119
Total      =      11777 
Study Number of Cases: Number of CVD events =891
Outcomes: CVD
	Multivariable-adjusted Cox
model adjusted for systolic blood pressure, diastolic blood pressure, total cholesterol to high-density lipoprotein ratio, body mass index, log of triglyceride levels, diabetes, treatment for hypertension, treatment for elevated cholesterol.
Decade of life: age grouped by decade at start of 12-
year follow-up period following examinations 1,
3, and 6 as categorical
variable (40–49 years:
reference group, 50–59
years, and 60–69 years).
	Hazard ratio (95% CI) of CVD onset in smokers compared to nonsmokers during 12-year follow-up after examinations 1, 3, and 6 in Framingham offspring study. Multivariable-adjusted Cox model adjusted for decade of life. participants:
Examination 1:
Women: 1.7 (1.0-2.7)
Men: 2.1 (1.5-2.9)
Examination 3:
Women: 1.5 (0.9-2.3)
Men: 2.0 (1.5-2.7)
Examination 6:
Women: 1.6 (1.0-2.4)
Men: 2.1 (1.4-3.0)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. NO
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	“The authors have no conflicts of interest to disclose.”

	Ding, N.; Sang, Y.;
Chen, J.; Ballew, S.H.; Kalbaugh, C.A.; Salameh, M.J.; Blaha, M.J.; Allison, M.; Heiss, G.; Selvin, E.; Coresh, J.; Matsushita, K. (2019).
Cigarette Smoking, Smoking Cessation, and Long-Term Risk of 3 Major Atherosclerotic Diseases.
	Study Type: Cohort
Study Population: participants aged 45 to 64 years in the ARIC (Atherosclerosis Risk In Communities) study without PAD, CHD, or stroke at baseline from 4 US communities
Study Period: 1987 - 1989 Scope            Product: Study Sample Size: 13,355
Study Number of Cases: 92
PAD cases, 1,798 CHD CASES
Outcomes: CVD
	Age, race, sex, education
level, body mass index, total cholesterol, drinking status, physical activity, blood pressure, blood pressure medication, GFR, diabetes
	Compared with current smokers,
long term smoking cessation and CHD HR (95% CI)
<5 years: 0.78 (0.64- 0.95)
5-<10 years: 0.71 (0.58-0.89)
10-<20 years:
0.56 (0.46-0.67)
20-<30 years:
0.43 (0.35-0.53)
>30 years: 0.47 (0.40-0.56)
Never Smoker: 0.49 (0.41- 0.57)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. N/A
14. YES
	Adequate
	“ None.”


 Table S5. Smoking-Related Heart Disease Evidence Table

	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Fisher, M.T.; Tan- Torres, S.M.; Gaworski, C.L.; Black, R.A.;
Sarkar, M.A. (2019).
Smokeless tobacco mortality risks: an analysis of two contemporary nationally representative longitudinal mortality studies.
	Study Type: Cross-section Study Population: nationally representative US population
Study Period: 1987 - 2005 Scope Product: Cigarettes; Smokeless Tobacco
Study Sample Size: 210,090 respondents     eligible Study Number of Cases:
8,580 deaths
Outcomes: Lung Cancer, heart failure, CVD, and all- cause mortality
	Covariates: (1) gender, (2)
race, (3) age, (4) BMI—for the NHIS data only (not available in the NLMS dataset), (5) educational attainment, (6) family income, (7) health status, (8) tobacco use, and (9) cigarettes smoked per day.
	Hazard ratio (95% CI) Exclusive ST user (current ST/never smoker: 1863 observations: Malignant Lung Neoplasms: 2.982 (0.91-9.76)
Hazard ratio (95% CI): Risk estimates calculated for heart failure and IHD among current exclusive ST users:
Diseases of the heart Never smoker: Ref
Exclusive ST: 1.07 (0.65-1.75)
(NLMS) and 1.20 (0.91-1.58) (NHIS)
Heart failure
Never smoker: Ref
Exclusive ST: 1.13 (0.28-4.62) (NLMS) and 2.75 (1.55-4.89)** (NHIS)
Ischemic heart disease Never smoker: Ref
Exclusive ST: 0.95 (0.49-1.83)
(NLMS) and 1.06 (0.75-1.49) (NHIS)
All-cause mortality Never smoker: Ref
Exclusive ST:1.03 (0.83-1.29)
(NHIS) and 0.82 (0.59-1.13) (NLMS)
Current cigarette smokers who had never used ST: 2.10 (1.99-
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	“All authors are employees of, or consultants to, Altria Client Services.”
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	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	
	
	
	2.22) (NHIS) and 1.88 (1.75-
2.02) (NLMS)

Switching comparison (NHIS): Former smokers who currently use ST HR=1.31, 95% CI: 1.02-
1.68
Continued smokers (never ST): 2.10 (1.99-2.22)
	
	
	

	Gottdiener, J.S.;
Buzkova, P.; Kahn, P.A.; DeFilippi, C.;
Shah, S.; Barasch, E.;
Kizer, J.R.; Psaty, B.;
Gardin, J.M. (2022).
Relation of Cigarette Smoking and Heart Failure in Adults ≥65 Years of Age (From the Cardiovascular Health Study).
	Study Type: Cohort
Study Population: participants from Cardiovascular Health Study
, aged 65 or older at enrollment
Study Period: 1989 - 2018
Baseline: 1989-1990 (original cohort, n = 5,201), 1992-1993 (African- American supplemental cohort, n = 687)
Follow-up: 2017 - 2018 Scope Product: Cigarettes Study Sample Size: n=5888 Study Number of Cases:
n=5607 (alive by follow-up)
never smokers, n=2396
former smokers, n=2331
current smokers, n=674
passive smokers, n=206
Outcomes: Heart failure
	M0 − age, gender, black
race; M1-M0 + risk factors (height, weight, systolic blood pressure, diastolic blood pressure, history of hypertension, diabetes, stroke, transient ischemic attack, intermittent claudication, glomerular filtration rate (cystatin C), myocardial infarction, serum total cholesterol, high density lipoprotein cholesterol, low
density lipoprotein cholesterol, serum insulin, serum glucose)
	Cox models of smoking exposures and heart failure hazard ratio (95% CI):
Former smokers (M0): 1.138 (1.032-1.253), p=0.009
Current smokers (M0): 1.412 (1.218-1.636), p<0.001
Former smokers (M1): 1.096 (0.991-1.211), p=0.074
Current smokers (M1): 1.58 (1.355-1.843), p<0.001
Cox models of cumulative smoking - Exposure (pack-years) and Heart Failure [HR (95% CI)]:
Standard deviation of smoking pack-years (SD=26.6), M0: 1.203 (1.142-1.267), p<0.001
Standard deviation of smoking pack-years (SD=26.6), M1: 1.156 (1.094-1.221), p<0.001
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper.”
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	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Haghani, A.; Arpawong,
T.E.; Kim, J.K.;
Lewinger, J.P.; Finch, C.E.; Crimmins, E. (2020).
Female vulnerability to
the effects of smoking on health outcomes in older people.
	Study Type: Cohort
Study Population: United States adults (aged 50+)
Study Period: 1992 through
2014
Scope Product: Cigarettes Study Sample Size: 22708
Study Number of Cases: Not listed
Outcomes: All-cause mortality, lung disorders, CVD, and cancer
	All models were adjusted for ethnicity
	Hazard ratio (95% CI) for age of
death, and age of onset of lung disorders, heart disease, cancer according to lifetime smoking level
Death: Nonsmoker: Ref
Pack years Low: 1.38 (1.14- 1.67)
Pack years Medium:1.45 (1.2-1.75)
Pack years High: 1.43 (1.2-1.71)
Pack years Very High: 2.24 (1.89-2.66)
Lung Disorders: Nonsmoker: Ref
Pack years Low: 3.03 (1.85-4.96)
Pack years Medium:3.07 (1.88- 5)
Pack years High: 3.34 (2.09-5.35)
Pack years Very High: 6.95 (4.42-10.92)

Heart Disease: Nonsmoker:Ref
Pack years Low: 1.1 (0.95-1.27)
Pack years Medium: 1.22 (1.06-1.41)
Pack years High: 1.33 (1.16-1.51)
Pack years Very High: 1.52 (1.34- 1.73)

Cancer: Nonsmoker:Ref
Pack years Low: 1.17 (0.99-1.39)
Pack years Medium:1.22 (1.03-1.44)
Pack years High: 1.12 (0.96-1.31)
Pack years Very High: 1.25 (1.07-1.45)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	Not provided.
“This research is supported by findings from Cure Alzheimer’s Fund (Caleb Finch) and National Institute on Aging of United States: Amin Haghani (T32AG052374, Kelvin Davis); Caleb Finch (R01AG051521, P01-AG055367, and P50AG05142-31).”
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	Disclosures or Conflicts of InterestB

	Inoue-Choi, M.;
McNeel, T.S.; Hartge, P.; Caporaso, N.E.; Graubard, B.I.; Freedman, N.D. (2019).
Non-Daily Cigarette Smokers: Mortality Risks in the U.S.
	Study Type: Cohort
Study Population: U.S. adults (aged 18-95 years) Study Period: 1991 - 2017
Scope Product: Cigarettes Study Sample Size: 70913
Study Number of Cases: All cause mortality death = 11499
Outcomes: All-cause mortality
	Adjusted for
sex; race/ethnicity (non- Hispanic white, non- Hispanic black, Hispanic, non Hispanic other, and missing);education (less than high school, high school, some college, college or higher, and missing);and survey year (1991, 1992, and 1995)
	Number of Cigarettes Smoked in
The Past 30-day Month and All- Cause Mortality hazard ratio (95% CI)
Never smoker: 1
Current lifelong non-daily smoker
<10: 1.08 (0.62-1.90)
11-30: 1.34 (0.81-2.20)
31-60: 2.02 (1.17-3.49)
>60: 1.74 (1.12-2.72)
Current Daily Smoker
<60: 1.42 (0.95-2.10)
61-300: 2.07 (1.86-2.30)
301-600: 2.34 (2.16-2.54)
601-900: 3.28 (2.86-3.76)
>900: 3.33 (2.96-3.76)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
14. YES
	Adequate
	“None of the authors have conflicts of interest to declare.”

	Inoue-Choi, M.; Shiels,
M.S.; McNeel, T.S.;
Graubard, B.I.; Hatsukami, D.; Freedman, N.D. (2019).
Contemporary Associations of Exclusive Cigarette, Cigar, Pipe, and Smokeless Tobacco Use With Overall and Cause-
	Study Type: Cohort
Study Population: civilian non-institutionalized tobacco users in the United States
Study Period: 1991 - 2015 Scope              Product: Study Sample Size: 165 335
Study Number of Cases: 8950 = deaths from coronary heart disease
	Sex, race or ethnicity,
education, and survey year
	Mortality HR (95% CI):
Current use of cigarettes and overall mortality
HR = 2.21 (2.12-2.31)
Smokeless tobacco HR = 1.35 (1.15-1.58)

Cigarette smokers vs never tobacco users:
	1. YES
2. YES
3. N/A
4. YES
5. YES
6. YES
7. YES
8. YES
9. YES
	Adequate
	“None of the authors declared conflicts of interest.”
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	Covariates Adjusted
	Main estimate (95% CI)
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	Quality Results
	Disclosures or Conflicts of InterestB

	Specific Mortality in the United States.
	7921 = deaths from cancer
4575 = deaths from smoking related cancer
Outcomes: All-cause mortality
	
	Daily HR = 2.32 (2.21-2.42)
Nondaily HR = 1.70 (1.54-1.87)
Smokeless tobacco and overall mortality
Daily use HR = 1.40 (1.18-1.66)
Oral cancer mortality
Current daily use of cigarettes
HR = 5.12 (2.87-9.16), n=42
Smokeless tobacco HR = 8.78
(1.43-53.96), n<5
	10. YES
11. YES
12. NO
13. N/A
14. YES
	
	

	Kamimura, D.; Cain,
L.R.; Mentz, R.J.;
White, W.B.; Blaha, M.J.; DeFilippis, A.P.; Fox, E.R.; Rodriguez, C.J.; Keith, R.J.;
Benjamin, E.J.; Butler, J.; Bhatnagar, A.; Robertson, R.M.; Winniford, M.D.; Correa, A.; Hall, M.E. (2018).
Cigarette Smoking and Incident Heart Failure: Insights From the Jackson Heart Study.
	Study Type: Cohort
	Model 1: adjusted for age
and sex.
Model 2: adjusted for Model 1 covariates and systolic blood pressure, antihypertensive medication use, body mass index, diabetes mellitus, estimated glomerular filtration rate, and incident coronary heart disease as a time-dependent variable.
	Incidence of heart failure
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“All authors have no significant disclosures to declare.”

	
	Study Population: Black participants (mean age, 54 years; 63% women) without a history of heart failure or coronary heart disease at baseline in the Jackson Heart Study.
Study Period: 2000-2012:
Baseline visit (2000-2004) Follow-up visits (visit 1, 2000–2004;visit 2, 2005–
2008;visit 3, 2009–2012).
Scope Product: Cigarettes Study Sample Size: n = 4129:
Smoking status:
503 (12%) - current smokers
742 (18%) - former smokers
2884 (70%) were never smokers
Smoking intensity (current smokers):
	
	hospitalization (*P<0.05,
**P<0.01; ^statistically significant)
i) Smoking Status hazard ratio (95% CI)
Former Smoker vs Never Smoker: model 1: 1.46 (0.99-
2.13); model 2: 1.44 (0.98-2.12)
Current Smoker vs Never Smoker: model 1: 2.25 (1.39-
3.65)**^; model 2: 2.82 (1.71-
4.64)**^
ii) Smoking Intensity [hazard ratio (95% CI)]
<10 Cigarettes/d vs Never Smoker: model 1: 1.42 (0.52-
3.89), model 2: 1.57 (0.57-4.35
10–19 Cigarettes/d vs Never Smoker: model 1: 2.08 (0.99-
4.35); model 2: 2.64 (1.24-
5.62)*^
≥20 Cigarettes/d vs Never Smoker: model 1: 2.67 (1.30-
	15. 
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	143 - <10 cigarettes/d
187 - 10–19 cigarettes/d
162 - ≥20 cigarettes/d
Smoking burden (current and former smokers):
<7.5 pack-years, n=234
7.5–15 pack-years, n=256
15–30 pack-years, n=362
≥30 pack-years, n=393. Study Number of Cases: Incident of heart failure
hospitalization was
estimated in 3633 participants with complete data
Outcomes: Heart failure
	
	5.50)**^; model 2: 3.48 (1.65-
7.32)**^
iii) Smoking burden [β (95% CI)]
<7.5 pack-years: model 1: 0.304
(0.042-2.192); model 2: 0.310
(0.043-2.240)
7.5–15 pack-years: model 1:
1.349 (0.701-2.598); model 2:
1.425 (0.735-2.765)
15–30 pack-years: model 1:
2.194 (1.385-3.475)*^; model 2:
2.056 (1.290-3.275)*^
≥30 pack-years: mo del 1: 1.479
(0.928-2.356); model 2: 1.601 (1.002-2.557)*^
	
	
	

	Khan, S.S.; Ning, H.;
Sinha, A.; Wilkins, J.; Allen, N.B.; Vu, T.H.T.;
Berry, J.D.; Lloyd- Jones, D.M.; Sweis, R. (2021).
Cigarette Smoking and Competing Risks for Fatal and Nonfatal Cardiovascular Disease Subtypes Across the Life Course.
	Study Type: Cohort
Study Population: Participants from 9 prospective cohorts that make up the Lifetime Risk Pooling Project
Study Period: Each cohort took place over a distinct time period. 1 examination for each cohort was chosen and included all of those with available responses for self-reported smoking status, available data on covariates and at least 10 years of follow-up.
Scope Product: Cigarettes
Study Sample Size: 106,165
participants (after exclusion)
	Cumulative risk is
calculated for CVD events and non-CVD death based on smoking status when stratified by age and sex.
Covariates for hazard models include age, sex, race and ethnicity, BMI, hypertension, hyperlipidemia (defined as 240+mg/dL or lipid lowering therapy) and diabetes
	Long term risk percentage (95%
CI) for CVD event for smokers: Male 20-39: 38.2 (35.1-41.3)
Male 40-59: 46.0 (44.7-47.3)
Male 60-79: 42.0 (39.9-44.1)
Female 20-39: 24.7 (21.8-27.6)
Female 40-59: 34.7 (33.3-36.0)
Female 60-79: 31.7 (29.8-33.6)
Long term risk percentage (95% CI) for CVD death for smokers: Male 20-39: 20.8 (18.4-23.3)
Male 40-59: 24.4 (23.4-25.5)
Male 60-79: 19.8 (18.3-21.3)
Female 20-39: 11.3 (9.0-13.6)
Female 40-59: 15.2 (14.2-16.2)
Female 60-79: 12.6 (11.3-13.9)
	1. YES
2. YES
3. YES
4. NO
5. NO
6. YES
7. YES
8. NO
9. YES
10. NO
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	Dr Berry reports personal fees from Astra Zeneca, personal fees from the Cooper Institute, grants from Abbott, and grants and personal fees from Roche outside the submitted work. Dr Allen reports grants from the National Institutes of Health and grants 
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	Study Number of Cases:
Aged 20-39y
Men: 7310
Women: 5624
Aged 40-59 y
Men: 8826
Women: 7403
Age 60-79 y
Men: 3212
Women: 3050
Outcomes: Heart failure,
stroke, myocardial
infarction, CVD and CVD
mortality
	
	Long term risk percentage (95% CI) for fatal/nonfatal MI event for smokers:
Male 20-39: 24.0 (21.4-26.6)
Male 40-59: 29.6 (28.4-30.8)
Male 60-79: 24.7 (22.9-26.5)
Female 20-39: 11.1 (9.1-13.2)
Female 40-59: 16.5 (15.5-7.5)
Female 60-79: 13.9 (12.5-5.3)
Long term risk percentage (95% CI) for heart failure event for smokers:
Male 20-39: 11.5 (9.4-13.6)
Male 40-59: 13.2 (12.4-14.0)
Male 60-79: 13.9 (12.6-15.2)
Female 20-39: 7.2 (5.4-9.1)
Female 40-59: 13.2 (12.3-4.2)
Female 60-79: 13.2 (11.9-14.6)
Adjusted Competing HR (95% CI) for first presentation of CVD as fata or non-fatal event for smokers compared with non- smokers.
Men 20-39 nonfatal: 1.64
(1.41- 1.90)
Men 40-59 nonfatal: 1.29
(1.21- 1.38)
Men 60-79 nonfatal: 1.17
(1.06-1.28)
Men 20-39 fatal: 2.38 (2.05-
2.75)
Men 40-59 fatal: 1.79 (1.68-
1.92)
Men 60-79 fata: 1.38 (1.27-
1.51)
Women 20-39 nonfatal: 1.58
(1.33-1.88)
	
	
	from the American Heart Association outside the submitted work. The remaining authors have no disclosures to report.
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	Women 40 -59 nonfatal: 1.46
(1.35-1.57)
Women 60-79 nonfatal: 1.35
(1.23-1.48)
Women 20-39 fatal: 2.01 (1.62-
2.49)
Women 40-59 fatal: 1.82 (1.68-
1.98)
Women 60-79 fatal: 1.30 (1.17-
1.43)
	
	
	

	Lubin, J.H.; Albanes, D.;
Hoppin, J.A.; Chen, H.; Lerro, C.C.; Weinstein, S.J.; Sandler, D.P.; Beane Freeman, L.E. (2017).
Greater Coronary Heart Disease Risk With Lower Intensity and Longer Duration Smoking Compared With Higher Intensity and Shorter Duration Smoking: Congruent Results Across Diverse Cohorts.
	Study    Type:    Cohort Study Population: Pesticide applicators and their spouses
residing in North Carolina
and Iowa, n = 89, 656 (mainly farmers, n = 52,394, their spouses, n = 32,246, and commercial pesticide applicators, n = 4916).
Study Period: 1993-2015
Enrollment - 1993-1997
Follow-up - 1999–2003
(phase 2), 2005–2010 (phase
3) and 2013–2015 (phase 4) Scope Product: Cigarettes
Study Sample Size: n=81,263 (subjects with CHD pre-enrollment and subjects with missing data were excluded)
Study Number of Cases: Never smoker - 885273.0 person years
Smoker (pack-years of smoking):
	Age, calendar year, sex, state, body mass index, physician diagnosed hypertension, diabetes and regular use of alcohol.
	Relative risk (95% CI) of myocardial infarction and fatal coronary heart disease
Smokers (pack-years of smoking) vs never smokers (p<0.01, p value for test of no linear trend)
1–19 - 1.26 (1.17-1.36)
20–29 - 1.59 (1.41-1.79)
30–39 - 1.67 (1.46-1.92)
40–49 - 1.98 (1.71-2.30)
50–59 - 2.18 (1.75-2.71)
≥60 - 2.26 (1.96-2.60)
Smokers (cigarettes/day) vs never smokers (p<0.01, p value for test of no linear trend):
1–9 - 1.24 (1.10-1.42)
10–19 - 1.53 (1.27-1.84)
20–29 - 1.55 (1.37-1.76)
30–39 - 1.80 (1.58-2.04)
≥40 - 1.80 (1.59-2.04)
	1. YES
2. NO
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“None declared.” 
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	1–19 - 311082.0 person years
20–29 - 76202.8 person years
30–39 - 55397.2 person years
40–49 - 36000.6 person years
50–59 - 20566.6 person years
≥60 - 41453.8 person years Smoker
Outcomes: Myocardial infarction and CVD
mortality
	
	
	
	
	

	Lubin, J.H.; Couper, D.;
Lutsey, P.L.; Woodward, M.; Yatsuya, H.; Huxley, R.R. (2016).
Risk of Cardiovascular Disease from Cumulative Cigarette
Use and the Impact of
Smoking Intensity.
	Study Type: Cohort
Study Population: Atherosclerosis Risk In Communities (ARIC) study with participants from Forsyth County, North Carolina, Jackson,
Mississippi, Washington
County, Maryland, and
northwest suburbs of Minneapolis, Minnesota. Adults were aged 45-64.
Study Period: Enrollment between 1987 and 1989. Three clinic visits;1990-
1992, 1993-1995, 1996-
1998. Additional follow-up by phone call. Data cut-off is December 31, 2008.
Scope Product: Cigarettes
	US Center, race, birth year, age, sex, education, alcohol consumption, high blood pressure, previous diabetes mellitus, total cholesterol, body mass index, and use of cigars or pipes exclusively.
	Number of cardiovascular
disease events RRs (95% CI) compared with never smoker events
Pack-years of smoking: 1-19: 1.25 (1.1-1.4)
20-29: 1.62 (1.4-1.8)
30-39: 1.78 (1.6-2.0)
40-49: 1.94 (1.7-2.2)
50+: 2.14 (1.9-2.4)
All are statistically significant when compared to never smokers (p < 0.01)
Cigarettes/day:
1-9: 1.29 (1.1-1.5)
10-19: 1.49 (1.3-1.7)
20-29: 1.77 (1.6-1.9)
30-39: 1.80 (1.6-2.1)
40+: 1.76 (1.5-2.0)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. N/A
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“All authors have no declared conflicts of interest.”
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	Study Sample Size: 14,787
subjects;751 excluded for
missing data, 14.127 used in
analyses.
Study Number of Cases:
26% current smokers
32% former smokers
Outcomes: CVD
	
	All are statistically significant when compared to never smokers (p < 0.01)
Cigarette Duration (years) 
1-19: 1.12 (1.0-1.3)
20-29: 1.48 (1.3-1.7)
30-39: 1.72 (1.5-1.9)
40-49: 2.04 (1.8-2.3)
50+: 21.3 (1.8-2.5)
All are statistically significant when compared to never smokers (p < 0.01)
Number of coronary heart disease events RRs with 95% CI, compared with never smokers events
Pack years of smoking 
1-19: 1.30 (1.2-1.5)
20-29: 1.67 (1.5-1.9)
30-39: 1.89 (1.6-2.2)
40-49: 2.06 (1.8-2.4)
50+: 2.21 (1.9-2.5)
All are statistically significant when compared to never smokers (p < 0.01)
Cigarettes/day
1-9: 1.28 (1.1-1.5)
10-19: 1.55 (1.4-1.8)
20-29: 1.85 (1.7-2.1)
30-39: 1.95 (1.6-2.1)
40+: 1.84 (1.6-2.1)
All are statistically significant
when compared to never smokers (p < 0.01)
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	Luijckx, E.; Lohse, T.;
Faeh, D.; Rohrmann, S. (2019).
Joints effects of BMI and smoking on mortality of all-causes, CVD, and cancer.
	Study Type: Cross-section
Study Population: Adults (age 18+) who participated in the Third National Health and Nutrition Examination Survey (NHANES III)
Study Period: Enrollment (1988-1994). Participants were followed until December 31, 2011.
Scope Product: Cigarettes Study Sample Size: 17,483 participants after exclusion
of 14 with missing mortality
data, 50 with missing BMI and/or smoking data, and 205 with missing information concerning covariates.
Study Number of Cases: 4,948 current smokers
4,388 former smokers
Outcomes: CVD
	Age (3 categories;1) 18-39
years. 2) 40-59 years, 3) 60-
90 years)
Sex (Male or Female) Race/Ethnicity (4 categories, self-reported;1) non-Hispanic whites, 2)
blacks, 3) Mexican
Americans, 4) others)
socio-economic status (3 categories based on education level;1) less than a high school diploma, 2) high school diploma, 3) more than a high school diploma)
Alcohol consumption (4 categories, self reported;1) never 2) less than 1 drink
per week, 3) 1 or more drinks per week to less than 1 drink per day, 4) more
than 1 drink per day)
Marital status (3
categories;1) married/living
together, 2)
separated/widowed, 3)
never married)
Leisure time physical
activity (3 categories;1)
inactive [0-1 activity/week]
2) infrequently active [1-<5
activities/week] 3) active [5
or more activities per
week])
	Hazard Ratio (HR) (95% CI) for CVD for current smokers:
Men: 2.06 (1.49-2.86)
Women: 2.33 (1.67-3.27)
All participants: 2.14 (1.92-2.46) 

HR (95% CI) for CVD for former smokers:
Men: 1.35 (1.04-1.74)
Women: 1.15 (0.87-1.52)
All participants: 1.25 (1.04-1.49)

HR (95% CI) for all causes for current smokers 
Men: 1.9 (1.60–2.30)
Women: 2.33 (1.96–2.77)
All participants: 2.17 (1.92–2.46)
	1. YES
2. YES
3. YES
4. N/A
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. N/A
13. YES
14. YES
	Adequate
	“All authors declare that they have no conflicts of interest”
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	Munro, H.M.; Tarone,
R.E.; Wang, T.J.; Blot, W.J. (2016).
Menthol and non- menthol cigarette smoking: All-cause, cardiovascular disease and other causes of death among Blacks and Whites.
	Study Type: Cohort
Study Population: US adults aged 40-79 years old in underserved populations in the following 12 southeastern states: Alabama,
Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North
Carolina, South Carolina, Tennessee, Virginia, and West Virginia
Study Period: 2002 - 2013
Scope Product: Cigarettes Study Sample Size: 65600
Study Number of Cases: All causes n=4224
CVD (n=1130)
Heart disease (n=829) Lung cancer (n=497)
Non-asthma COPD (n=195) Outcomes: all-cause mortality, CVD mortality
	The following covariates
were included in all models: race (black versus white), sex (female versus male), education (did not complete high school, completed some college, or completed college or higher education versus completed high school), household income
($15 000–$24999, $25000–
$49999, or ≥$50000 versus
<$15 000), recruitment source (community health center versus general
population), and body mass
index (<20.0, 25.0–29.9,
30.0–34.9, 35.0–39.9,
or ≥40.0 versus 20.0–24.9 kg/m2). We also included adjustment for histories of hypertension and diabetes mellitus when evaluating all cause and CVD mortality
	HR all cause (95% CI): Former (nonmenthol) = 1.21 (1.11-1.33)
current <10 (nonmenthol) 1.78
(1.56-2.03)
current 10-19 (nonmenthol) = 2.22 (2-2.47)
current >20 (nonmenthol) = 2.24 (2.04-2.45)
HR CVD:
Former (nonmenthol) = 1.04 (0.88-1.23)
current <10 (nonmenthol) = 1.48 (1.15-1.89)
current 10-19 (nonmenthol) = 1.81 (1.48-2.22)
current >20 (nonmenthol) = 1.91 (1.61-2.27)
HR Heart Disease
Former (nonmenthol) = 1.04 (0.85-1.26)
current <10 (nonmenthol) = 1.58 (1.19-2.1)
current 10-19 (nonmenthol) = 1.79 (1.41-2.27)
current >20 (nonmenthol) = 2.02 (1.65-2.46)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. N/A
14. YES
	Adequate
	“None”

	Nahhas, G.J.; Cummings, K.M.; Halenar, M.J.; Sharma, E.; Alberg, A.J.; Hatuskami, D.; Bansal- Travers, M.; Hyland, A.; Gaalema, D.E.; Morris, P.B.; Duffy, K.; Chang, J.T.; Lagaud, G.; Vivar, J.C.; Marshall, D.; Blanco, C.; Taylor, K.A. (2022).
	Study Type: Cohort
Study Population: Participants in the first four waves of the Population Assessment of Tobacco and Health (PATH) Study
Analyses restricted to males 40+
Study Period: 2013-2017
	Covariates adjusted for
include: age (40 s, 50 s, 60 s, 70 s + ), urbanicity (urban, not urban household residence created after cumulating total urban population and
total population from the 2010 decennial census
block-level data to the
	Note: ST is defined as tobacco
products which are put in the mouth and frequently chewed, sucked or spitted, and snus pouches, a type of ST that comes in a small pouch that is put inside the lip.
Weighted associations of ST use and cigarette smoking with
	1. YES
2. YES
3. N/A
4. N/A
5. YES
6. NO
7. N/A
8. YES
	Adequate
	“K. Michael Cummings provides expert testimony on the health effects of smoking and industry tactics in lawsuits filed against cigarette manufacturers. He has also received payment
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	Smokeless Tobacco Use and Prevalence of Cardiovascular Disease Among Males in the Population Assessment of Tobacco and Health (PATH) Study, Waves 1-4.
	Scope Product: Chewing Tobacco; Cigarettes; Smokeless Tobacco; Snus; Unspecified Smokeless Tobacco
Study Sample Size: Study population is 21,285
Study Number of Cases: 4,703 males age 40+ with tobacco exposure and a CVD outcome
Outcomes: CVD
	segment level. A segment was classified as “urban” if the majority of its total population resides
in areas classified as urban according to the 2010 census, and “not urban” otherwise), educational attainment (less than high school or GED, high school graduate, some
college (no degree) or associates degree, Bachelor’s or advanced degree), Race/Ethnicity (Non-Hispanic white, Non- Hispanic black, Non- Hispanic other, Hispanic), use
of other combustible (Yes/No/Missing), and CVD risk factor score (0, 1,
2, 3 + ).
In addition to the covariates adjusted for above, we also adjusted for pack-years of cigarette smoking (only for current/former cigarette smokers; pack-years was fixed
to 0 for Never Established Cigarette or ST users and Current/Former Established Exclusive ST users).
An ordinal form of the years-of-use variable (with
categorical values coded as
	prevalence of any CVD, OR (95% CI) (compared to never cigarette/ST users OR =1).
Current/Former Established ST users: 1.2 (0.7-2.1)
Years of ST use: 1-19: 1.0 (0.5-1.9)
20-39: 1.2 (0.6-2.5)
40+: 1.5 (0.8-3.1)
Current/Former Established Exclusive ST users: 1.7 (0.8-3.7) Years of ST used:
1-19: 0.8 (0.1-4.9)
20-39: 2.7 (1.1-6.8)
40+: 1.5 (0.5-4.2)
Current/Former Established Exclusive Cigarette Smokers: 1.6 (1.1-2.3)
Pack years of cigarette smoking: 1-19: 1.3 (0.8-2.1)
20-39: 1.5 (1.0-2.4)
40+: 2.1 (1.4-3.1)
	9. YES
10. N/A
11. YES
12. N/A
13. N/A
14. YES
	
	as a consultant to Pfizer, Inc., for services on an external advisory panel to assess ways to improve smoking cessation delivery in health care settings. All other co-authors report no known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper.”
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	0 years, 10 years, 30 years, and 50 years, respectively) was used in the logistic regression model as a continuous predictor, other
covariates remained the same in the model.
	
	
	
	

	Nance, R.; Delaney, J.; McEvoy, J.W.; Blaha, M.J.; Burke, G.L.;
Navas-Acien, A.; Kaufman, J.D.; Oelsner, E.C.; McClelland, R.L. (2017).
Smoking intensity (pack/day) is a better measure than pack-years or smoking status for modeling cardiovascular disease outcomes.
	Study   Type:   Cohort Study Population: MESA cohort: participants initially
free of clinical heart disease
at baseline in 2000-2002 at 6 sites across the US with an age range of 45-84.
Study Period: Data collected 2000-2002;there is no follow-up time mentioned.
Scope Product: Chewing Tobacco; Cigarettes; Oral Snuff
Study Sample Size: 6,814 participants (6,792 included in analyses because 22 had smoking status missing.)
Study Number of Cases: Current smokers = 887 Former smokers = 2,487
Outcomes: CVD
	All cox models in this paper were adjusted fir age, sex, race/ethnicity, education category (highest completed education level), and income category (gross family income in the last year),  and  cigarette smoking status.
	Note, these values appear to include any product evaluated in the paper (cigarettes, snuff, chewing tobacco, pipe, cigars)

Cox model adjust hazard ratio (95% CI) for current smokers (compared to never smokers):
CVDH: 1.98 (1.51-2.60)
CVDA: 1.80 (1.42-2.29)
CHDH: 1.94 (1.38-2.74)
CHDA: 1.60 (1.23-2.22)
All p-values are statistically significant compared with HR for never smokers.

Cox model adjust hazard ratio (95% CI) for former smokers (compared to never smokers): CVDH: 0.89 (0.72-1.11)
CVDA: 1.06 (0.89-1.27)
CHDH: 0.91 (0.69-1.20)
CHDA: 1.13 (0.92-1.40)
No p-values are statistically significant when compared with never smokers
	1. YES
2. YES
3. YES
4. YES
5. NO
6. NO
7. N/A
8. YES
9. N/A
10. NO
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“None.”
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	Oshunbade, A.A.; Kassahun-Yimer, W.; Valle, K.A.; Hamid, A.; Kipchumba, R.K.; Kamimura, D.; Clark, D.; White, W.B.;
DeFilippis, A.P.; Blaha, M.J.; Benjamin, E.J.;
O'Brien, E.C.; Mentz,
R.J.; Rodriguez, C.J.;
Fox, E.R.; Butler, J.; Keith, R.J.; Bhatnagar, A.; Marie Robertso (2021).
Cigarette Smoking, Incident Coronary Heart Disease, and Coronary Artery Calcification in Black Adults: The Jackson Heart Study.
	Study   Type:   Cohort Study Population: Black subjects (participants of the
Jackson Heart Study), 21 to
84 years of age (mean 54±13, 64% women, without a history of CHD. Subjects were classified by self- reported baseline smoking status into current, former (smoked at least 400 cigarettes/life) or never smokers. Current smokers were classified by smoking intensity (number of cigarettes smoked per day [1–19 or ≥20]). .
Study Period: 2000 - 2016:
Baseline visit (2000 - 2004) Follow-up visits (visit 2, 2005–2008;visit 3, 2009–
2013)
Scope Product: Cigarettes Study Sample Size: n=4432: 3102 (70%) - never smokers,
782 (17.6%) - former smokers
548 (12.4%) - current smokers
Study Number of Cases: 782 (17.6%) - former smokers 548 (12.4%) - current smokers
Outcomes: Incident CHD
	Model 1: adjusted for age and sex
Model 2: adjusted for Model 1 covariates plus education level, diabetes mellitus, systolic blood pressure, body mass index, hypertension, total cholesterol, fasting triglycerides, physical activity, and alcohol intake in the past 12 months.
	Association Between Smoking Status and Incident CHD From Visit 1 to 2016
Values are given as hazard ratio (95% CI). *P-values are statistically significant.
i) Smoking Status:
Former vs Never Smokers: model 1: 1.37, P=0.036* (1.02-
1.84); model 2: 1.37, P=0.051
(1.0-1.90)
Current vs Never Smokers: model 1: 1.72, P=0.003* (1.20-
2.48); model 2: 2.11, P<0.001*
(1.39-3.18)
ii) Smoking Intensity
Current (1–19 Cigarettes/d) vs Never Smokers: model 1: 1.93,
P=0.002* (1.28-2.91); model 2:
2.16, P=0.001* (1.36-3.42)
Current (≥20 Cigarettes/d) vs Never Smokers: model 1: 1.24,
P=0.524 (0.64-2.37); model 2:
1.36, P=0.413 (0.65-2.87)
iii) Smoking Dose/Burden Exposure in Pack-Years: model 1: 0.99, P=0.069 (0.99-1.00);
model 2: 0.99, P=0.064 (0.98-
1.00)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“Dr Benjamin serves as an uncompensated member for the MyHeartLab Steering Committee. The MyHeartLab Study is a principal investigator–initiated study from the University of California San Francisco: principal investigator, Jeffrey Olgin, MD, through a research grant to University of California San Francisco from Samsung. The remaining authors have no disclosures to report.”
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	Qin, W.; Magnussen,
C.G.; Li, S.; Steffen,
L.M.; Xi, B.; Zhao, M. (2020).
Light Cigarette Smoking Increases Risk of All- Cause and Cause- Specific Mortality: Findings from the NHIS Cohort Study.
	Study Type: Cross-section
Study Population: civilian, noninstitutionalized U.S. population
Study Period: 1997 to 2009 Scope Product: Cigarettes Study Sample Size: 329,035
Study Number of Cases: Heart disease = 7016 CVD = 8416
All cause = 34562 Outcomes: all-cause mortality, CVD mortality
	Model 1 adjusted for
demographic factors (sex, age, race or ethnicity, education level, marital status).
Model 2 additionally adjusted for lifestyle factors (BMI, PA, alcohol consumption).
Model 3 additionally adjusted for clinical variables (history of physician-diagnosed diseases). Both data pooling and meta-analyses were used to calculate summary HRs and 95% CIs
	Cigarette Smoking Status, HR
(95% CI). Never Smoker is Reference (1) for all HRs

All Cause Model 1:
Former Smoker: 1.36 (1.32-1.40)
Current (1-2): 1.88 (1.68-2.10)
Current (3-5): 1.96 (1.79-2.13)
Current (6-10): 2.04 (1.91-2.16)
Current (11-20): 2.25 (2.14-2.36)
Current (21-30): 2.70 (2.48-2.94)
Current (>30): 3.49 (3.21-3.80)
Cigarette Smoking Status, Hazard Ratios (HRs) CVD
Model 1:
Former Smoker:1.23 (1.16-1.30)
Current (1-2):1.88 (1.53-2.30)
Current (3-5): 1.93 (1.60-2.31)
Current (6-10):2.33 (2.02-2.68)
Current (11-20): 2.39 (2.16-2.64)
Current (21-30):  3.16 (2.65-3.75)
Current (>30): 3.59 (3.01-4.29)
Cigarette Smoking Status,
Hazard Ratios (HRs) Heart
Disease Model 1:
Former Smoker:1.29 (1.21-1.37)
Current (1-2):1.76 (1.38-2.24)
Current (3-5): 1.86 (1.53-2.26)
Current (6-10): 2.47 (2.10-2.91)
Current (11-20): 2.53 (2.26-2.83)
Current (21-30):  3.53 (2.91-4.27)
Current (>30): 3.94 (3.26-4.75)

Model 2 and 3 can be found in the paper
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. N/A
14. YES
	Adequate
	“The authors declare no conflict of interest.”
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	Rana, J.S.; Moffet, H.H.;
Liu, J.Y.; Nasir, K.; Blankstein, R.; Karter, A.J.; Sidney, S. (2021).
Smoking and Risk of Premature Atherosclerotic Cardiovascular Disease.
	Study    Type:    Cohort Study Population: Young adults (defined as aged 30-
55 years) without established
atherosclerotic CVDs (as of 01 January 2006) who were members of the Kaiser Permanente Northern California integrated healthcare delivery system
Study Period: That isn't exactly defined here.
Scope Product: Cigarettes Study Sample Size: 871,989 individuals met inclusion
criteria
Study Number of Cases: 13.7% were former smokers 16.5% were current smokers
Outcomes: CVD
	Risk ratios adjusted for age, race,  diabetes, hypertension, HDL cholesterol, LDL cholesterol. total cholesterol, and GFR.
	Current smoker relative risk (95% CI) for ASCVD compared with never smokers:
Men: 2.13 (1.97-2.29)
Women: 2.30 (2.06-2.57)
For stroke only (note CIs are estimated):
Men: 2.15 (1.9-2.23)
Women: 1.99 (1.6-2.2)
For CHD only:
Men: 2.13 (1.95-2.25)
Women: 2.55 (2.15-2.9)
Former smoker risk for ASCVD compared with never smokers: Men: 1.34 (1.23-1.45)
Women: 1.47 (1.31-1.64)
For stroke only (note CIs are estimates):
Men: 1.14 (0.99-1.3)
Women: 1.35 (1.1-1.55)
For CHD only (note CIs are estimates):
Men: 1.42 (1.35-1.55)
Women: 1.59 (1.4-1.85)
	1. YES
2. YES
3. N/A
4. YES
5. NO
6. N/A
7. N/A
8. NO
9. YES
10. NO
11. YES
12. N/A
13. N/A
14. YES
	Adequate
	“No financial disclosures were reported by the authors of this paper.”

	Thomson, B.; Emberson, J.; Lacey, B.; Peto, R.; Woodward, M.; Lewington, S. (2020).
	Study Type: Cross-section Study Population: US adults aged 25 to 74
	RRs were adjusted for age- at risk (in 5 year groups;10 categories), sex, race (5 categories), education (4
	Adjusted cardiovascular RR (95% CI) for current smokers associated with age of starting to smoke regularly against never
smokers
	1. YES
2. YES
3. YES
4. N/A
	Adequate
	




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	Childhood Smoking, Adult Cessation, and Cardiovascular Mortality: Prospective Study of 390 000 US Adults.
	Study Period: Adults were surveyed between 1997 and 2014. They were followed until December 31, 2015.
Scope Product: Cigarettes Study Sample Size: 424,793 (390,929 after exclusion of
participants with missing
information on smoking or covariates of interest or mortality linkage).
Study Number of Cases: 74,047 current smokers
88,717 former smokers Outcomes: Cardiovascular Mortality
	categories), and alcohol consumption (5 categories). Categories are not listed in this article.
	<10: 4.89 (3.90-6.12)
10 to 14: 2.98 (2.68-3.31)
15 to 17: 2.87 (2.64-3.13)
18 to 20: 2.66 (2.41-2.94)
>20: 2.45 (2.18-2.75)
If comparing age <15 vs age 15 or greater at age of starting to smoke:
age <15: 3.20 (2.90-3.52)
age > or equal to 15: 2.69 (2.54
- 2.85)
Adjusted cardiovascular RRs for former smokers associated with smoking cessation ages against: never smokers (1.00 [0.95-1.06])
and current smokers (2.80 [2.66 -
2.95]); by age:
15-34: 0.91 (0.81-1.02)
35-44: 1.19 (1.06-1.33)
45-54: 1.58 (1.42-1.76)
55-64: 1.69 (1.47-1.93)
	5. NO
6. YES
7. YES
8. YES
9. NO
10. NO
11. YES
12. N/A
13. N/A
14. YES
	
	“Emberson reports grant support from Boehringer Ingelheim outside the submitted work. Woodward has received consulting fees from Amgen, Inc. and grant support from the National Health and Medical Research Council of Australia. The remaining authors have no disclosures to report.”

	Titova, O.E.; Baron, J.A.; Michaëlsson, K.; Larsson, S.C. (2021).
Swedish snuff (snus) and risk of cardiovascular disease and mortality: prospective cohort study of middle-aged and older individuals.
	Study  Type:  Cohort Study Population: Swedish adults
Study Period: 2009–2017 Scope  Product:  Snus Study Sample Size: 41,162
Study Number of Cases: Heart failure (N = 40,326) CVD mortality (N = 34,355)
Outcomes: Heart failure, CVD Mortality
	In a first multivariable model, we adjusted for education (less than high school, high school, or university), smoking status (never, former, current smokers), walking/bicycling (never/seldom;< 20 min/day ;20–40 min/day;> 40 min/day), alcohol intake (never drinkers; past or current drinkers of < 1 drink/week;1 < 7 drinks/week; 7–< 15
	Hazard ratio (95% CI) of CVDs according to snus use in the entire study population of Swedish adults
Myocardial Infarction HR Total number of cases = 1610 (Nonusers); 97 (Users)
Age and sex-adjusted model = 1 (Nonusers); 1.01 (0.82-1.25)
(Users)
Multivariable model 1 = 1
(Nonusers); 0.95 (0.77-1.18)
(Users)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. YES
11. YES
12. NO
13. YES
	Adequate
	“The authors declare that they have no competing interests.”




	Article
	Study Details
	Covariates Adjusted
	Main estimate (95% CI)
	Quality QuestionsA
	Quality Results
	Disclosures or Conflicts of InterestB

	
	
	drinks/week;15–21 drinks/week;> 21 drinks/week), and exercise (almost never; < 1 h/week; 1 h/week; 2–3 h/week;4– 5 h/week;≥ 5 h/week). In a second multivariable model, we further adjusted for potential intermediates of the association of snus use with CVD risk, including body mass index (weight divided by the square of height;< 22.5, 22.5–24.9, 25.0–29.9,
or ≥ 30 kg/m2) and history of diabetes (no/yes), hypertension (no/yes), and hypercholesterolemia (no/yes)
	Multivariable model 2 = 1
(Nonusers); 0.96 (0.78-1.19)
(Users)
Heart failure HR
Total number of cases = 1990 (Nonusers); 96 (Users)
Age and sex-adjusted model = 1 (Nonusers); 1.15 (0.94-1.42)
(Users)
Multivariable model 1 = 1
(Nonusers); 0.99 (0.80-1.23)
(Users)
Multivariable model 2 = 1
(Nonusers); 1.00 (0.81-1.23)
(Users)
CVD mortality
Total number of cases = 1333 (Nonusers);
58 (Users)
Age and sex-adjusted model = 1 (Nonusers); 1.17 (0.89-1.53)
(Users)
Multivariable model 1 = 1
(Nonusers); 1.03 (0.78-1.35)
(Users)
Multivariable model 2 = 1
(Nonusers); 1.02 (0.78-1.35)
(Users)
	14. YES
	
	

	Watson, M.; Dardari, Z.; Kianoush, S.; Hall, M.E.; DeFilippis, A.P.; Keith, R.J.; Benjamin, E.J.; Rodriguez, C.J.; Bhatnagar, A.; Lima, J.A.; Butler, J.; Blaha,
	Study    Type:    Cohort Study Population: racially diverse US cohort aged 45 to
84 years
Study Period: 2000 - 2002 Scope Product: Cigarettes Study Sample Size: 6,792 Study Number of Cases: 279
	Model 1: Age, sex, and race/ethnicity.
Model 2: Age, sex, race/ethnicity, education, BMI, SBP, antihypertensive medication, LDL C, HDL- C, lipid-lowering medication, DM, moderate-
vigorous physical activity,
	Hazard ratio (95% CI) for the association of smoking and heart failure
Model 1:
Never: 1 (ref)
Former: 1.18 (0.91-1.53)
Current: 1.73 (1.19-2.52)
1-9: 1 (ref)
	1. YES
2. YES
3. YES
4. YES
5. YES
6. YES
7. YES
	Adequate
	Not provided. “This research was supported by contracts N01-HC-95159, N01-HC-95160, N01-HC-95161, N01-HC-95162, N01-HC-95163, N01-HC-95164,
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	M.J.; Rifai, M.A.
(2019).
Relation Between Cigarette Smoking and Heart Failure (from the Multiethnic Study of Atherosclerosis).
	Outcomes: Heart Failure
	Mediterranean diet, salt
intake, and alcohol use. Model 3: Age, sex, race/ethnicity, education, BMI, SBP, antihypertensive medication, LDL-C, HDL- C, lipid-lowering medication, DM, moderate-
vigorous physical activity, Mediterranean diet, salt
intake, alcohol use, hsCRP,
and CAC.
	10-20: 0.70 (0.36-1.37)
>20: 0.42 (0.12-1.49)
Model 2:
Never: 1 (ref)
Former: 1.17 (0.88-1.56)
Current: 2.05 (1.36-3.09)
1-9:  1 (ref)
10-20: 0.59 (0.27-1.27)
>20:  0.57 (0.15-2.12)
Model 3:
Never: 1 (ref)
Former: 1.11 (0.83-1.48)
Current: 1.80 (1.19-2.73)
1-9: 1 (ref)
10-20: 0.55 (0.25-1.19)
>20:  0.48 (0.12-1.85)
	8. YES
9. YES
10. YES
11. YES
12. NO
13. N/A
14. YES
	
	N01-HC-95165, N01-HC-95166, N01-HC-95167, N01-HC-95168 and N01-HC-95169 from the NHLBI and by grants UL1-TR-000040 and UL1-TR-001079 from NCRR. Exam 1 and 5 Urinary Cotinine measurements are available to the MESA study courtesy of MESA Lung contract HL077612. Research reported in this work was supported by grant number 5P50HL120163 from the NHLBI and FDA Center for Tobacco Products (CTP).”
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	Zhu, D.; Zhao, G.;
Wang, X. (2021).
Association of Smoking and Smoking Cessation With Overall and Cause- Specific Mortality.
	Study Type: Cross-section
Study Population: US adults aged  20−79  years  old Study Period: 1999 - 2020
Scope Product: Cigarettes Study Sample Size: 30,674
Study Number of Cases: 2,008
Outcomes: All-cause mortality; cardiovascular mortality
	(Model 1); for family
income level, education level, alcohol intake, physical activity, total energy intake, and overall diet quality indicated by the Healthy Eating Index−2010 (Model 2; and for BMI, diabetes mellitus, hypertension, and dyslipidemia (Model 3))
	Hazard ratio (95% CI) of
Mortality From All Cause With Respect to Nondaily Smoking and Daily Smoking
Model 1
Never Smoker: Ref
Some Days: 1.57 (1.22-2.04)
<20: 1.61 (1.32-1.96)
20-40: 2.35 (1.88-2.94)
>40: 4.36 (2.97-4.39)
Model 2
Never Smoker: Ref
Some Days: 1.39 (1.02-1.90)
<20: 1.43 (1.15-1.78)
20-40: 2.01 (1.58-2.56)
>40: 2.98 (1.85-4.78)
Model 3
Never Smoker: Ref
Some Days: 1.50 (1.08-2.08)
<20: 1.54 (1.24-1.90)
20-40: 2.09 (1.65-2.63)
>40: 2.78 (1.75-4.43)
Risk of Mortality From
Cardiovascular Disease With
Respect to Nondaily Smoking
and Daily Smoking
Model 1
Never Smoker: Ref
Some Days: 1.28 (0.63-2.64)
<20: 1.61 (1.02-2.55)
20-40: 1.97 (1.22-3.20)
	1. YES
2. YES
3. YES
4. YES
5. NO
6. YES
7. YES
8. YES
9. YES
10. NO
11. YES
12. NO
13. YES
14. YES
	Adequate
	“No financial disclosures were reported by the authors of this paper.”




	
	
	
	>40: 1.43 (0.49-4.26)
Model 2
Never Smoker: Ref
Some Days: 1.13 (0.48-2.64)
<20: 1.56 (0.93-2.64)
20-40: 1.86 (1.09-3.17)
>40: 0.60 (0.14-2.70)
Model 3
Never Smoker: Ref
Some Days: 1.24 (0.49-3.12)
<20: 1.70 (1.01-2.87)
20-40: 1.97 (1.17-3.29)
>40: 0.52 (0.11-2.42)
	
	
	


A  Smoking-related Heart Diseases – Quality Questions:
1. Was the research question or objective in this paper clearly stated?
2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?
4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
5. Was a sample size justification, power description, or variance and effect estimates provided?
6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable?
9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
10. Was the exposure(s) assessed more than once over time?
11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
12. Were the outcome assessors blinded to the exposure status of participants?
13. Was loss to follow-up after baseline 20% or less?
14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?
B At the request of the Editor, we include Disclosures or Conflict of Interest Statements as stated in the referenced manuscripts (in quotes). When not provided, we provide funding source(s) and/or author affiliations.






Meta-Analysis Summary of US-specific Studies for Ansary-Moghaddam et.al., 2009; Hackshaw et al., 2018; and O’Keeffe et al., 2018

In some cases, the systematic review identified meta-analyses that summarized risk estimates from a large geographic area that included the U.S. and other areas. The purpose of this analysis is to generate U.S. specific summary estimates when no such estimates were provided by the original meta-analysis.  

Estimates from studies conducted in the U.S. were extracted from three original studies (Ansary-Moghaddam, Huxley, Lam, & Woodward, 2009; Hackshaw, Morris, Boniface, Tang, & Milenković, 2018; O'Keeffe et al., 2018). Random-effects meta-analysis using DerSimonian & Laird method was used to generate summary estimates using Stata software and the meta-analysis command.

Because all three studies reported estimates by males and females, stratified meta-analysis (by sex) was used to generate US specific summary estimates. A summary statistic was calculated for each set of studies which was then weighted. Heterogeneity was calculated and assessed

	Study 
	Meta-analysis summary estimate (95% CI)

	O’Keefe et al.
	14.6 (10.0, 21.3)

	Hackshaw et al.
	2.4 (2.1, 2.8)

	Ansary- Moghaddam et al.
	3.4 (2.6, 4.4)


 Stata log is provided below.
 
O’Keefe et al. study
. metan lnrr lnlb lnub , eform nobox lcols(study) effect(Estimate) nowt xlabel(0.5, 1, 2, 4) textsize(100) dp(1) xsize(6) ysize(4) random by(mf)

           Study     	|     ES          [95% Conf. Interval]     
---------------------+---------------------------------------------------
     Women (W)
CPS1                	 |    2.730     2.070     3.610        
CPS2             	 |   12.650    11.150    14.340        
NHIS            	 |   17.800    11.400    27.800        
NIH-AARP        |   19.500    17.200    22.200        
NHANES III      |   23.300    12.270    44.270        
 Sub-total         	 |
  D+L pooled ES|   12.020     6.479    22.303        
---------------------+---------------------------------------------------
     Men (M)
CPS1                	 |   12.220     9.590    15.580        
NHANES III      |   13.140     6.960    24.820        
NHIS                  |   14.600     9.100    23.400        
CPS2                  |   23.810    19.850    28.570        
NIH-AARP        |   29.400    25.200    34.300        
 Sub-total            |
  D+L pooled ES |   18.202    12.486    26.535        
---------------------+---------------------------------------------------
Overall             	   |           
  D+L pooled ES  |   14.603    10.013    21.298        
---------------------+---------------------------------------------------
 Heterogeneity calculated by formula
  Q = SIGMA_i{ (1/variance_i)*(effect_i - effect_pooled)^2 } 
where variance_i = ((upper limit - lower limit)/(2*z))^2 

Test(s) of heterogeneity:
               Heterogeneity  degrees of
                	 statistic     freedom     	 P  	I-squared**   Tau-squared
women            	  164.10          4     	 0.000     97.6%       0.4627
men               	    42.21          4     	 0.000     90.5%       0.1529
Overall         	  261.88          9    	 0.000     96.6%       0.3363
** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1
women                  z=  7.88      p = 0.000
men                	   z= 15.09     p = 0.000
Overall          	   z= 13.93     p = 0.000
-------------------------------------------------------------------------

 
Hackshaw et al. study
. * 20 cigarettes per day
. metan lnrr20 lnlb20 lnub20 if mf~="B" & disease=="CHD", eform nobox lcols(study) effect(Estimate) nowt  xlabel(0.5, 1, 2, 4) textsize(100) dp(1) xsize(6) ysize(4) random by(mf) 

           Study    		|     ES    [95% Conf. Interval]     
---------------------+---------------------------------------------------
     F
23 Freund 1993 USA 1 	|    1.090     0.690     1.740        
62 Thun 2013 USA 195 |    1.880     1.740     2.030        
62 Thun 2013 USA 195 |    2.140     2.010     2.280        
19 Bush 1983 USA 196	|    2.190     1.650     2.920        
18 Burns 1997 USA 19 	|    3.980     3.560     4.440        
39 Kawachi 1994 USA  	|    4.560     3.940     5.280        
 Sub-total           	|
  D+L pooled ES     	|    2.448     1.786     3.355        
---------------------+---------------------------------------------------
     M
33 Jacobs 1999 Europ 	|    1.410     1.280     1.560        
37 Kahn 1966 USA 195	|    1.450     0.970     2.180        
62 Thun 2013 USA 195 |    1.730     1.670     1.800        
59 Ragland 1988 USA  	|    2.020     1.490     2.740        
44 Kuller 1991 USA 1 	|    2.140     2.060     2.220        
23 Freund 1993 USA 1 	|    2.160     1.700     2.760        
61 Shapiro 1969 USA  	|    2.240     0.890     5.640        
62 Thun 2013 USA 195 |    2.700     2.520     2.890        
18 Burns 1997 USA 19 	|    3.350     3.160     3.560        
65 Weir 1970 USA 195 	|    4.390     3.800     5.070        
56 Pooling Project 1 	|    4.820     3.030     7.650        
 Sub-total           		|
  D+L pooled ES      	|    2.374     1.950     2.891        
---------------------+---------------------------------------------------
Overall             		|           
  D+L pooled ES      	|    2.413     2.063     2.822        
---------------------+---------------------------------------------------
 Heterogeneity calculated by formula
  Q = SIGMA_i{ (1/variance_i)*(effect_i - effect_pooled)^2 } 
where variance_i = ((upper limit - lower limit)/(2*z))^2 

Test(s) of heterogeneity:
               Heterogeneity  degrees of
                 statistic     freedom      P          I-squared**   Tau-squared
F                   217.22        5      	0.000     97.7%       0.1426
M                 563.90       10     	0.000     98.2%       0.0922
Overall         798.45       16     	0.000     98.0%       0.0923
** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1
F                  z=  5.57     p = 0.000
M                 z=  8.61     p = 0.000
Overall        z= 11.02     p = 0.000
-------------------------------------------------------------------------

. * 5 cigarettes per day
. metan lnrr5 lnlb5 lnub5 if mf~="B" & disease=="CHD", eform nobox lcols(study) effect(Estimate) nowt xlabel(0.5, 1, 2, 4) textsize(100) dp(1) xsize(6) ysize(4) random by(mf)

           Study     		|     ES    [95% Conf. Interval]     
---------------------+---------------------------------------------------
     F
23 Freund 1993 USA 1 	|    1.030     0.630     1.660        
62 Thun 2013 USA 195	|    1.130     1.020     1.260        
62 Thun 2013 USA 195 |    1.550     1.370     1.750        
19 Bush 1983 USA 196 |    1.150     0.750     1.750        
18 Burns 1997 USA 19 	|    1.770     1.470     2.130        
39 Kawachi 1994 USA  	|    2.520     1.810     3.500        
 Sub-total           		|
  D+L pooled ES      	|    1.474     1.168     1.859        
---------------------+---------------------------------------------------
     M
33 Jacobs 1999 Europ 	|    1.050     1.020     1.070        
37 Kahn 1966 USA 195 |    0.810     0.420     1.560        
62 Thun 2013 USA 195 |    1.400     1.300     1.520        
59 Ragland 1988 USA  	|    0.920     0.410     2.070        
44 Kuller 1991 USA 1 	|    1.560     1.420     1.710        
23 Freund 1993 USA 1 	|    1.290     0.800     2.090        
61 Shapiro 1969 USA  	|    1.010     0.180     5.630        
62 Thun 2013 USA 195 	|    2.020     1.830     2.240        
18 Burns 1997 USA 19 	|    2.150     1.860     2.470        
65 Weir 1970 USA 195 	|    3.110     2.400     4.040        
56 Pooling Project 1 	|    2.590     1.190     5.650        
 Sub-total           		|
  D+L pooled ES     	|    1.587     1.245     2.021        
---------------------+---------------------------------------------------
Overall             		|           
  D+L pooled ES      	|    1.544     1.297     1.838        
---------------------+---------------------------------------------------
 Heterogeneity calculated by formula
  Q = SIGMA_i{ (1/variance_i)*(effect_i - effect_pooled)^2 } 
where variance_i = ((upper limit - lower limit)/(2*z))^2 

Test(s) of heterogeneity:
               Heterogeneity  degrees of
                 statistic     freedom   P    I-squared**   Tau-squared
F                    39.05          5      0.000     87.2%        0.0640
M                 377.01        10      0.000     97.3%        0.1214
Overall        439.21         16      0.000    96.4%        0.0996
** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1
F                       z=  3.27    p = 0.001
M                     z=  3.74     p = 0.000
Overall            z=  4.89     p = 0.000
-------------------------------------------------------------------------

. * 1 cigarettes per day
. metan lnrr1 lnlb1 lnub1 if mf~="B" & disease=="CHD", eform nobox lcols(study) effect(Estimate) nowt xlabel(0.5, 1, 2, 4) textsize(100) dp(1) xsize(6) ysize(4) random by(mf)

           Study     		|     ES    [95% Conf. Interval]     
---------------------+---------------------------------------------------
     F
23 Freund 1993 USA 1 	|    1.010     0.540     1.900        
62 Thun 2013 USA 195 |    0.990     0.860     1.130        
62 Thun 2013 USA 195 |    1.420     1.220     1.650        
19 Bush 1983 USA 196 	|    0.970     0.560     1.650        
18 Burns 1997 USA 19 	|    1.430     1.130     1.810        
39 Kawachi 1994 USA  	|    2.150     1.430     3.210        
 Sub-total           	|
  D+L pooled ES      	|    1.293     1.026     1.628        
---------------------+---------------------------------------------------
     M
33 Jacobs 1999 Europ 	|    0.970     0.930     1.000        
37 Kahn 1966 USA 195 |    0.690     0.310     1.550        
62 Thun 2013 USA 195 |    1.320     1.200     1.460        
59 Ragland 1988 USA  	|    0.750     0.280     2.020        
44 Kuller 1991 USA 1 	|    1.430     1.270     1.610        
23 Freund 1993 USA 1 	|    1.130     0.620     2.050        
61 Shapiro 1969 USA  	|    0.820     0.100     6.490        
62 Thun 2013 USA 195 |    1.870     1.650     2.130        
18 Burns 1997 USA 19 	|    1.910     1.600     2.270        
65 Weir 1970 USA 195 	|    2.840     2.070     3.890        
56 Pooling Project 1 	|    2.200     0.830     5.840        
 Sub-total           	|
  D+L pooled ES      	|    1.446     1.130     1.850        
---------------------+---------------------------------------------------
Overall             		|           
  D+L pooled ES     	|    1.389     1.166     1.656        
---------------------+---------------------------------------------------
 Heterogeneity calculated by formula
  Q = SIGMA_i{ (1/variance_i)*(effect_i - effect_pooled)^2 } 
where variance_i = ((upper limit - lower limit)/(2*z))^2 

Test(s) of heterogeneity:
               Heterogeneity  degrees of
                 statistic     freedom      P    I-squared**   Tau-squared
F                      23.20          5      0.000     78.4%       0.0545
M                   221.44         10     0.000     95.5%       0.1162
Overall          249.53         16     0.000     93.6%       0.0922
** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1
F                     z=  2.18     p = 0.029
M                   z=  2.93     p = 0.003
Overall           z=  3.67     p = 0.000
-------------------------------------------------------------------------

 Ansary-Moghaddam et al. study
. metan lnrr lnlb lnub , eform nobox lcols(study) effect(Estimate) nowt xlabel(0.5, 1, 2, 4) textsize(100) dp(1) xsize(6) ysize(4) random by(mf)

           Study        |     ES    [95% Conf. Interval]     
---------------------+---------------------------------------------------
     B
87 Day (1993)     |    2.300     1.100     4.700        
87 Day (1993)     |    3.600     2.600     4.800        
 Sub-total             |
  D+L pooled ES  |    3.263     2.270     4.693        
---------------------+---------------------------------------------------
     F
91 Kabat (1989)   |    2.010     1.010     4.000        
94 Blot (1988)      |    3.000     2.000     4.500        
84 Kabat (1994)   |    4.340     3.220     5.850        
 Sub-total          	   |
  D+L pooled ES  |    3.232     2.169     4.817        
---------------------+---------------------------------------------------
     M
94 Blot (1988)       |    1.900     1.300     2.900        
84 Kabat (1994)    |    3.250     2.440     4.330        
26 McLaughlin (1995) |    3.400     2.300     5.000        
26 McLaughlin (1995) |   14.100     6.900    28.900        
 Sub-total               |
  D+L pooled ES    |    3.852     2.176     6.821        
---------------------+---------------------------------------------------
Overall              	    |           
  D+L pooled ES   |    3.356     2.569     4.383        
---------------------+---------------------------------------------------
 Heterogeneity calculated by formula
  Q = SIGMA_i{ (1/variance_i)*(effect_i - effect_pooled)^2 } 
where variance_i = ((upper limit - lower limit)/(2*z))^2 

Test(s) of heterogeneity:
               Heterogeneity  degrees of
                 statistic     freedom      P    I-squared**   Tau-squared
B                       1.24          1      0.265     19.4%       0.0195
F                       5.03          2      0.081     60.2%       0.0730
M                    23.06          3      0.000     87.0%       0.2858
Overall           29.73          8      0.000     73.1%       0.1129
** I-squared: the variation in ES attributable to heterogeneity)

Note: between group heterogeneity not calculated;
only valid with inverse variance method

Significance test(s) of ES=1
B                     z=  6.38     p = 0.000
F                     z=  5.76     p = 0.000
M                    z=  4.63     p = 0.000
Overall            z=  8.88     p = 0.000
-------------------------------------------------------------------------
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~The begiming search date for COPD studies was 2007 for cigarettes and 2000 for ST and snus.
© STN's de-duplcation algorthm was used to identify duplicate records prior 1o screening.

© Other reasons for manual removal before screening: record was book chapter, conference paper, edtorial or book; fecard was duplicate captured from meta-analyses or sysiemic review(s); andlor
record was dupiicate in another infernal database (ENdNote).

© Reasons for exclusion (8) are listed inthe protocol. At least one reason was captured for each excluded record.
£ Tdtal records included also comprises n = 7 studies with all-cause estimate.





