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eTable 1. Synthesis Past Evidence 

Study # studies  Participant Policy Impact 

Been et al. (2014) 11 (SR & MA) Children SL 
Preterm birth (↓), LBW (⤬), VLBW (⤬),  SGA 

(⤬), very SGA (↓), asthma admissions (↓) 

Dinno & Glantz (2007) 4 (MA) All SL Coronary heart disease admissions (↓) 

Faber et al. (2017) 41 (SR & MA) Children TCP 

Stillbirth (⤬), gestational age (⤬), very preterm 

birth (↓), birthweight (↑), LBW (↓), VLBW (⤬), 

SGA (↓), very SGA (⤬), congenital anomalies 

(⤬), early neonatal mortality (⤬), infant 

mortality (⤬), wheezing/asthma (⤬), respiratory 

infections (⤬) 

Frazer et al. (2016) 72 (SR) All SL 

AMI (⤬), ACS (⤬), stroke (⤬), cerebral 

infarction (⤬), COPD (⤬), asthma (⤬) 

admissions, lung function (⤬), mortality rate 

(AMI, IHD, stroke, COPD) (⤬), LBW (⤬), 

VLBW (⤬), preterm birth (⤬), SGA (⤬) 

Gao et al (2019) 11 (MA) All SL AMI mortality (↓) 

Jones et al (2014) 31 (SR & MA) All SL ACE admissions (↓) 

Lightwood & Glantz (2009) 9 (MA) All SL AMI admissions (↓) 

Lin et al. (2013) 18 (SR & MA) All SL AMI admissions (↓) 

Mackay et al. (2010) 17 (MA) Adults SL ACE admissions (↓) 

Meyers et al (2009) 10 (SR & MA) All SL AMI admissions (↓) 

Rando-Matos et al (2017) 50 (SR & MA) All SL 
Respiratory symptoms (↓), sensory symptoms 

(↓) 

Tan & Glantz (2012) 55 (MA) All SL 

Coronary events (AMI, ACS, ACE, IHD) (↓), 

other heart diseases [angina, coronary heart 

disease, sudden cardiac death (not admission)] 

(↓), cerebrovascular accidents (stroke, transient 

ischemic attack) (↓), respiratory disease 

(COPD, asthma, lung infection, spontaneous 

pneumothorax) (↓) admissions 
MA, meta-analysis; SR, systematic review.  

SL, Smoke-free legislation; TCP, Tobacco control policies. 

LBW, low birthweight; VLBW, very low birthweight; SGA, small for gestational age; AMI, acute myocardial infarction; 

ACS, acute coronary syndrome; ACE, acute coronary events; COPD, chronic obstructive pulmonary disease; IHD, ischemic 

heart disease.  

↓ indicate decrease, ↑ increase, ⤬ no clear association 
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eTable 2. PubMed Search Results 

Search Query 12 Feb 

2021 

1 Mar 

2022 

#5 Search: #1 AND #2 AND #3 AND #4 2,817 4,392 

#4 Search: "epidemiologic studies"[MeSH] OR “epidemiologic stud*” 

[tw] OR “case control stud*” [tw] OR “case-control stud*” [tw] OR 

"cross-sectional studies"[MeSH] OR “cross-sectional stud*” [tw] 

OR “cross sectional stud” [tw] OR "cohort studies"[MeSH] OR 

“cohort stud*” [tw] OR cohort analy* [tw] OR “follow up stud*” 

[tw] OR “longitudinal stud*” [tw] OR “retrospective stud*” [tw] 

OR “prospective stud*” [tw] OR “observational stud*” [tw] OR 

"interrupted time series analysis"[MeSH Terms] OR “interrupted 

time series” [tw] OR “correlational” [tw] OR “descriptive stud*” 

[tw] OR “controlled before and after” [tw] OR "before and after 

study" [tw] OR “quasi-experimental” [tw] OR “quasi 

experimental*” [tw] 

30,34,528 3,340,737 

#3 Search: polic* OR intervention [tw] OR lobb* OR influence [tw] 

OR public policy [tw] OR law [tw] OR strategy [tw] OR strategies 

[tw] OR initiatives [tw] OR regulation [tw] OR actions [tw] OR 

plan [tw] OR “action plan” [tw] OR effects [tw] 

8,888,682 10,888,682 

#2 Search: taxation [tw] OR tax [tw] OR taxes [tw] taxed [tw] taxing 

[tw] OR excise [tw] OR cost [tw] OR price [tw] OR prices [tw] OR 

pricing [tw] OR Price increase [tw]  OR  promotion [tw] OR 

discount [tw] OR campaigns [tw] OR campaign [tw] OR ban [tw]  

OR partial ban [tw] OR full ban [tw] OR advertising [tw] OR 

advertisement [tw] OR tobacco control law [tw] OR smoke free law 

[tw] OR mass media [tw] OR pictorial warning [tw] OR health 

warning [tw] OR pictorial health warning [tw] OR graphic health 

warning [tw] OR graphic warning [tw] OR legal age [tw] 

249,818 843,589 

#1 Search: smoking [MeSH] OR smoking [tw] OR tobacco [MeSH] 

OR tobacco [tw] OR “tobacco use” [tw] OR “tobacco use disorder” 

[MeSH] OR “tobacco use disorder” [tw] OR “tobacco dependence” 

[tw] OR “smoking dependence” [tw] OR cigarette [MeSH] OR 

cigarette [tw] OR nicotine [MeSH] OR nicotine dependence [tw] 

376,433 397,924 
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eTable 3. EMBASE Search Results 

No. Query 
12 Feb 

2021 

#5 #1 AND #2 AND #3 AND #4 134 

#4 

(('epidemiologic studies':ti,ab,kw OR 'epidemiologic study':ti,ab,kw OR 'case 

control study':ti,ab,kw OR 'case control studies':ti,ab,kw OR 'case-control 

study':ti,ab,kw OR 'cross-sectional studies':ti,ab,kw OR 'cross-sectional 

study':ti,ab,kw OR 'cross sectional stud':ti,ab,kw OR 'cohort studies':ti,ab,kw OR 

'cohort analysis':ti,ab,kw OR 'cohort study':ti,ab,kw OR 'follow up study':ti,ab,kw 

OR 'longitudinal study':ti,ab,kw OR 'retrospective study':ti,ab,kw OR 'prospective 

study':ti,ab,kw OR 'observational study':ti,ab,kw OR 'interrupted time series 

analysis':ti,ab,kw OR 'interrupted time series':ti,ab,kw OR 'correlational':ti,ab,kw 

OR 'descriptive study':ti,ab,kw OR 'descriptive studies':ti,ab,kw OR 'controlled 

before':ti,ab,kw) AND after:ti,ab,kw OR before:ti,ab,kw) AND 'after 

study':ti,ab,kw OR 'quasi-experimental':ti,ab,kw OR 'quasi experimental':ti,ab,kw 

22,095 

#3 

'policy':ti,ab,kw OR 'policies':ti,ab,kw OR 'intervention':ti,ab,kw OR 

'lobbies':ti,ab,kw OR 'lobby':ti,ab,kw OR 'influence':ti,ab,kw OR 'public 

policy':ti,ab,kw OR 'law':ti,ab,kw OR 'strategy':ti,ab,kw OR 'strategies':ti,ab,kw OR 

'initiatives':ti,ab,kw OR 'regulation':ti,ab,kw OR 'actions':ti,ab,kw OR 

'plan':ti,ab,kw OR 'action plan':ti,ab,kw OR 'campaigns':ti,ab,kw OR 

'campaign':ti,ab,kw 

5,143,713 

#2 

'taxation':ti,ab,kw OR 'tax':ti,ab,kw OR 'taxes':ti,ab,kw OR 'taxed':ti,ab,kw OR 

'taxing':ti,ab,kw OR 'excise':ti,ab,kw OR 'cost':ti,ab,kw OR 'price':ti,ab,kw OR 

'prices':ti,ab,kw OR 'pricing':ti,ab,kw OR 'promotion':ti,ab,kw OR 

'discount':ti,ab,kw OR 'campaigns':ti,ab,kw OR 'campaign':ti,ab,kw 

844,341 

#1 

'smoking':ti,ab,kw OR 'tobacco':ti,ab,kw OR 'tobacco use':ti,ab,kw OR 'tobacco use 

disorder':ti,ab,kw OR 'tobacco dependence':ti,ab,kw OR 'smoking 

dependence':ti,ab,kw OR 'cigarette':ti,ab,kw OR 'nicotine':ti,ab,kw OR 'nicotine 

dependence':ti,ab,kw 

454,265 
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eTable 4. Web of Science Search Results 

Search Query 
 12 Feb 

2021 

1 Mar 

2022 

#5 #1 AND #2 AND #3 AND #4 238 731 

#4 

TI= ("epidemiologic studies" OR “epidemiologic study” OR 

“case control study” OR “case control studies” OR “case-control 

study” OR "cross-sectional studies" OR “cross-sectional study” 

OR “cross sectional stud” OR "cohort studies" OR “cohort 

study” OR “cohort analysis” OR “cohort study” OR “follow up 

study” OR “longitudinal study” OR “retrospective study” OR 

“prospective study” OR “observational study” OR "interrupted 

time series analysis OR “interrupted time series” OR 

“correlational” OR “descriptive study” OR “descriptive studies” 

OR “controlled before and after” OR "before and after study" 

OR “quasi-experimental” OR “quasi experimental”) OR 

TS=("epidemiologic studies" OR “epidemiologic study” OR 

“case control study” OR “case control studies” OR “case-control 

study” OR "cross-sectional studies" OR “cross-sectional study” 

OR “cross sectional stud” OR "cohort studies" OR “cohort 

study” OR “cohort analysis” OR “cohort study” OR “follow up 

study” OR “longitudinal study” OR “retrospective study” OR 

“prospective study” OR “observational study” OR "interrupted 

time series analysis OR “interrupted time series” OR 

“correlational” OR “descriptive study” OR “descriptive studies” 

OR “controlled before and after” OR "before and after study" 

OR “quasi-experimental” OR “quasi experimental”) 

332,885 455,709 

#3 

TI= (“policy” OR “policies” OR “intervention” OR “lobbies” 

OR “lobby” OR “influence” OR “public policy” OR “law” OR 

“strategy” OR “strategies” OR “initiatives” OR “regulation” OR 

“actions” OR “plan” OR “action plan” OR “campaigns” OR 

“campaign”) OR TS= (“policy” OR “policies” OR 

“intervention” OR “lobbies” OR “lobby” OR “influence” OR 

“public policy” OR “law” OR “strategy” OR “strategies” OR 

“initiatives” OR “regulation” OR “actions” OR “plan” OR 

“action plan” OR “campaigns” OR “campaign”) 

8,386,130 14,864,078 

#2 

TI= (“taxation” OR “tax” OR “taxes” OR “taxed” OR “taxing” 

OR “excise” OR “cost” OR “price” OR “prices” OR “pricing” 

OR “promotion” OR “discount” OR “campaigns” OR 

“campaign” OR “ban”  OR “partial ban” OR “full ban” OR 

“advertising” OR “advertisement”  OR “tobacco control law” 

OR “smoke free law” OR “mass media” OR “pictorial warning” 

OR “health warning” OR “pictorial health warning” OR “graphic 

health warning” OR “graphic warning” OR “legal age”) OR TS= 

(“taxation” OR “tax” OR “taxes” OR “taxed” OR “taxing” OR 

“excise” OR “cost” OR “price” OR “prices” OR “pricing” OR 

“promotion” OR “discount” OR “campaigns” OR “campaign” 

OR “ban”  OR “partial ban” OR “full ban” OR “advertising” OR 

“advertisement”  OR “tobacco control law” OR “smoke free 

1,953,848 7,848,532 

https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=12&SID=C2T1UGKNk5Ez4y7z9WZ&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=9&SID=C2T1UGKNk5Ez4y7z9WZ&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=8&SID=C2T1UGKNk5Ez4y7z9WZ&search_mode=AdvancedSearch&update_back2search_link_param=yes
https://apps.webofknowledge.com/summary.do?product=WOS&doc=1&qid=7&SID=C2T1UGKNk5Ez4y7z9WZ&search_mode=AdvancedSearch&update_back2search_link_param=yes
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law” OR “mass media” OR “pictorial warning” OR “health 

warning” OR “pictorial health warning” OR “graphic health 

warning” OR “graphic warning” OR “legal age”) 

#1 

TI = (“smoking” OR “tobacco” OR “tobacco use” OR “tobacco 

use disorder” OR “tobacco dependence” OR “smoking 

dependence” OR “cigarette” OR “nicotine” OR “nicotine 

dependence”) OR TS = (“smoking” OR “tobacco” OR “tobacco 

use” OR “tobacco use disorder” OR “tobacco dependence” OR 

“smoking dependence” OR “cigarette” OR “nicotine” OR 

“nicotine dependence”) 

406,906 1,078,961 
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eTable 5. CINAHL Search Results 

Search Query 
12 Feb 

2021 

1 Mar 

2022 

#S5 #S1 AND #S2 AND #S3 AND #S4 111 145 

#S4 

TI ("epidemiologic studies" OR “epidemiologic study” OR “case 

control study” OR “case control studies” OR “case-control study” 

OR "cross-sectional studies" OR “cross-sectional study” OR 

“cross sectional stud” OR "cohort studies" OR “cohort study” OR 

“cohort analysis” OR “cohort study” OR “follow up study” OR 

“longitudinal study” OR “retrospective study” OR “prospective 

study” OR “observational study” OR "interrupted time series 

analysis OR “interrupted time series” OR “correlational” OR 

“descriptive study” OR “descriptive studies” OR “controlled 

before and after” OR "before and after study" OR “quasi-

experimental” OR “quasi experimental”) OR AB ("epidemiologic 

studies" OR “epidemiologic study” OR “case control study” OR 

“case control studies” OR “case-control study” OR "cross-

sectional studies" OR “cross-sectional study” OR “cross sectional 

stud” OR "cohort studies" OR “cohort study” OR “cohort 

analysis” OR “cohort study” OR “follow up study” OR 

“longitudinal study” OR “retrospective study” OR “prospective 

study” OR “observational study” OR "interrupted time series 

analysis OR “interrupted time series” OR “correlational” OR 

“descriptive study” OR “descriptive studies” OR “controlled 

before and after” OR "before and after study" OR “quasi-

experimental” OR “quasi experimental”) 

83,481 128,370 

#S3 

TI (“policy” OR “policies” OR “intervention” OR “lobbies” OR 

“lobby” OR “influence” OR “public policy” OR “law” OR 

“strategy” OR “strategies” OR “initiatives” OR “regulation” OR 

“actions” OR “plan” OR “action plan” OR “campaigns” OR 

“campaign”) OR AB (“policy” OR “policies” OR “intervention” 

OR “lobbies” OR “lobby” OR “influence” OR “public policy” 

OR “law” OR “strategy” OR “strategies” OR “initiatives” OR 

“regulation” OR “actions” OR “plan” OR “action plan” OR 

“campaigns” OR “campaign”) 

110,649 1,020,980 

#S2 

TI (“taxation” OR “tax” OR “taxes” OR “taxed” OR “taxing” OR 

“excise” OR “cost” OR “price” OR “prices” OR “pricing” OR 

“promotion” OR “discount” OR “campaigns” OR “campaign” 

OR “ban”  OR “partial ban” OR “full ban” OR “advertising” OR 

“advertisement”  OR “tobacco control law” OR “smoke free law” 

OR “mass media” OR “pictorial warning” OR “health warning” 

OR “pictorial health warning” OR “graphic health warning” OR 

“graphic warning” OR “legal age”) OR AB (“taxation” OR “tax” 

OR “taxes” OR “taxed” OR “taxing” OR “excise” OR “cost” OR 

“price” OR “prices” OR “pricing” OR “promotion” OR 

“discount” OR “campaigns” OR “campaign OR “ban”  OR 

“partial ban” OR “full ban” OR “advertising” OR 

“advertisement”  OR “tobacco control law” OR “smoke free law” 

950,868 214,516 
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OR “mass media” OR “pictorial warning” OR “health warning” 

OR “pictorial health warning” OR “graphic health warning” OR 

“graphic warning” OR “legal age”) 

#S1 

TI (“smoking” OR “tobacco” OR “tobacco use” OR “tobacco use 

disorder” OR “tobacco dependence” OR “smoking dependence” 

OR “cigarette” OR “nicotine” OR “nicotine dependence”) OR 

AB (“smoking” OR “tobacco” OR “tobacco use” OR “tobacco 

use disorder” OR “tobacco dependence” OR “smoking 

dependence” OR “cigarette” OR “nicotine” OR “nicotine 

dependence”) 

204,259 
 

108,308 
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eTable 6. EconLit Search Results 

Search Query 
12 Feb 

2021 
1 Mar 2022 

S4 #S1 AND #S2 AND #S3  175 209 

S3 TI = (“policy” OR “policies” OR “intervention” OR “lobbies” OR 

“lobby” OR “influence” OR “public policy” OR “law” OR “strategy” 

OR “strategies” OR “initiatives” OR “regulation” OR “actions” OR 

“plan” OR “action plan” OR “campaigns” OR “campaign”) OR AB= 

(“policy” OR “policies” OR “intervention” OR “lobbies” OR “lobby” 

OR “influence” OR “public policy” OR “law” OR “strategy” OR 

“strategies” OR “initiatives” OR “regulation” OR “actions” OR 

“plan” OR “action plan” OR “campaigns” OR “campaign”)  

175,254 182,988 

S2 TI = (“taxation” OR “tax” OR “taxes” OR “taxed” OR “taxing” OR 

“excise” OR “cost” OR “price” OR “prices” OR “pricing” OR 

“promotion” OR “discount” OR “campaigns” OR “campaign” OR 

OR “ban” OR “partial ban” OR “full ban” OR “advertising” OR 

“advertisement” OR “tobacco control law” OR “smoke free law” OR 

“mass media” OR “pictorial warning” OR “health warning” OR 

“pictorial health warning” OR “graphic health warning” OR “graphic 

warning” OR “legal age”) OR AB = (“taxation” OR “tax” OR “taxes” 

OR “ ... 

329,530 347,928 

S1 T I= (“smoking” OR “tobacco” OR “tobacco use” OR “tobacco use 

disorder” OR “tobacco dependence” OR “smoking dependence” OR 

“cigarette” OR “nicotine” OR “nicotine dependence” OR) OR AB 

=(“smoking” OR “tobacco” OR “tobacco use” OR “tobacco use 

disorder” OR “tobacco dependence” OR “smoking dependence” OR 

“cigarette” OR “nicotine” OR “nicotine dependence”)  

2,986 3,242 
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eAppendix 1. Data Extraction Form 

 
Section 1: General and background information  

 

Article ID  

Data extractor  

Article title   

Author names (Last name et al)  

Year of publication  

Country  

Place  

(National/Urban/Rural/others) 

 

Region  

Study subjects  

(Adult/Elderly/children/All) 

 

Gender  

(Both/Male/Female) 

 

Age of the participants (Years)  

Mean or median age of participants   

Study design  

(Cross-section, cohort, case-control, 

longitudinal, control before and after, 

interrupted time series, others) 

 

Survey start  

Survey end  

Sample size  

Sampling methods  

Please specify covariates adjusted in analysis  
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Section 2: Please provide policy name /interventions with brief description or definition in the 

following tables. 

 

No. Name of policy Implementation date Description/Definition Description of 

comparator 

1     

2     

3     

4     

5     

6     

7     

8     

 

 

Section 3: Please provide outcomes name with brief description or definition in the following tables. 

 

No. Outcomes Description/Definition 

1   

2   

3   

4   

5   

6   

7   

8   

 

 

Section 4: Effect size by outcome and policy 

 

Name of policy  Name of outcome 

Name of effect 

size (OR/RR/HR/ 

coefficient/others)a 

Please report values 

of 

OR/RR/coefficient 

Please report 

SE, or 95% CI 

Smoke-free 

legislation 

Cardiovascular 

disease 
Hazard ratio 0.58 0.33-0.99 

     

     

     

     

     

     

     

     

     

 

Note: the effects size should be fill by policy and outcome. One example is provided for smoke-free 

legislation by outcome. Please use extra rows or drop rows if required  

 

Name of effect size: odds ratio (OR), risk ratio (RR), hazard ratio (HR), coefficients, percentage change, 

mean difference, rate of changes.  
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Section 5: Please report briefly on each item in the following table 

 Author reported 

Objectives  

Participants selection  

Statistical methods  

Unit of analysis  

Results  

 

 

 

 

 

 

 

 

 

 

Conclusion  
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eAppendix 2. Study Quality Assessment 

Observational studies: We employed a specific checklist to assess the methodological quality of all included cohort studies using the Newcastle–Ottawa Scale (NOS) 

recommended by Wells and colleagues 1. This system is based on a system of stars (*) awarded for each applicable criterion. Three major domain-based approaches were 

used for evaluating the observational study quality: selection, comparability, and outcome.  

Cohort Study: The cohort studies used nine criteria: the representativeness of the exposed cohort, the selection of the non-exposed cohort, ascertainment of exposure, 

outcome of interest not present at start (maximum of four stars); comparability of the cohorts based on study design and analysis (maximum of two stars); and finally, the 

assessment of the outcome (maximum of three stars). All studies received a score based on these nine criteria, ranging from 0 to 9. Studies were defined as high quality, score 

≥ 6; moderate quality, score 4-5; or low quality, score 0-3. 

Study, year 

Selection  Comparability  Outcome 

Total 

Score 

1 2 3 4  5A 5B  6 7 8 

Exposed cohort 

truly 

representative 

Non-

exposed 

cohort 

drawn from 

the same 

community 

Ascertainment 

of exposure 

Outcome of 

interest not 

present at 

start 

 

Cohorts 

comparable 

on basis of 

age 

Cohorts 

comparable 

on other 

factor(s) 

 

Quality of 

outcome 

assessment 

Follow-up 

long 

enough for 

outcomes 

to occur 

Complete 

accounting 

for cohorts 

 

Cross-sectional study: The cross-sectional studies used 10 criteria: the representativeness of the sample, sample size determination, non-response, ascertainment of exposure 

(maximum of five stars); comparability of the study on the basis of study design and analysis (maximum of two stars); and finally, the assessment of the outcome (maximum 

of three stars). All studies received a score on the basis of these nine criteria, ranging from 0 to 10. Studies were defined as high quality, score ≥ 6; moderate quality, score 4-

5; or low quality, score 0-3. 

Study, year 

Selection (5 points)   Comparability (2 points)   Outcome (3 points) Total Score 

1 2 3 4  5A 5B  6 7 

Representativeness 

of the sample (*) 

Sample 

size (*) 

Non-

respondents 

(*)  

Ascertainment 

of the 

exposure (**) 

  Controls for age (*) 

Control 

for any 

additional 

factor (*) 

  

Assessment 

of the 

outcome 

(**) 

Statistical 

test (*) 
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Case-control study: The case-control studies used 9 criteria: definition of case, representativeness of the case, selection of controls, definition of controls (maximum 4 stars); 

controls for age, controls for any additional factors (maximum of two stars); ascertainment of exposure, ascertainment of case and controls (maximum of two stars). All 

studies received a score on the basis of these nine criteria, ranging from 0 to 10. Studies were defined as high quality, score ≥ 6; moderate quality, score 4-5; or low quality, 

score 0-3. 

Study, year 

Selection (4 points)   Comparability (2 points)   Exposure (3 points) Total Score 

1 2 3 4  5A 5B  6 7  

Definition 

of case (*) 

Representativeness 

of the case (*) 

Selection 

of 

controls 

(*)  

Definition 

of 

controls 

(*) 

  Controls for age (*) 

Control 

for any 

additional 

factor (*) 

  

Ascertainment 

of exposure 

(*) 

Ascertainment 

of case and 

controls (*) 

 

 

 

Experimental/quasi-experimental studies: Cochrane EPOC tools were used for assessing the risk of bias for quasi-experimental studies such as controlled before and after, 

and interrupted time series 2. Risk of bias was evaluated through the following items: confounding bias, detection bias (only in non-experimental studies- two domains), 

selection bias, attrition bias, reporting bias, other bias. 

(1) Confounding bias: Comparability of groups for quasi-experimental studies. Such as, was the policy independent of other changes?  

(2) Detection bias: Was the shape of the policy effect pre-specified? Was the policy unlikely to affect data collection?  

(3) Selection bias: Sample representativeness.  

(4) Attrition bias: Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. - Reporting bias: State how the 

possibility of selective outcome reporting was examined by the review authors, and what was found. 

(5) Other bias: State any important concerns about bias not addressed in the other domains in the tool.  

Study, 

year 

Confounding bias Detection 

Bias1 

Detection 

Bias2 

Selection Bias Attrition Bias  Reporting Bias  Other 

Bias  

Total Score 

         

We rated the overall methodological quality of the included studies as being at low, moderate, or high risk of bias. For non-experimental studies without control group, seven 

domains of bias were used. Articles with 5 or more subcategories of low bias are classified as “Low” in the summary risk of bias; articles with low bias subcategories 

between 3 and 4 are classified as “Moderate”; and those with subcategories between 1 and 2 classified as “High”. For quasi-experimental studies with control group, five 

domains of bias were used. Articles with 4 or more subcategories with low bias are classified as “Low” in the summary risk of bias; the ones with 3 subcategories classified 

as “Moderate”; and thos with subcategories between 1 and 2 classified as “High”.  

For comparison with observational studies and to make a unique score, we change subcategory name from “High risk of bias” to “low quality study”; “Moderate risk of bias” 

to “moderate quality study”, and “Low risk of bias” to “high-quality study”. NB: Two reviewers independently assessed the study quality, which was then cross-checked by 

two other authors. Disagreements were resolved through discussion.    
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eFigure 1. Study Selection Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Database searching (n=4952): 

PubMed (n =3875), Embase (n=134), 

Web of Science (n=731), CINAHL 

(n=145), and EconLit (n= 209) 

Hand searching and through 

reference list checking of previous 

published studies (n= 192) 

Records after duplicates removed 

(n = 4408) 

Titles/abstract screened 

(n = 4408) 

Records excluded (n = 3893) due to no 

specific data on population level policy 

interventions. 

Full-text articles assessed 

for eligibility 

(n = 515) 

Full-text articles excluded (n =369) due 

to non-English literature (n=2), modelling 

based study (n=5), no policy related 

intervention (n=15), out come not related 

to health (n=342) and other reasons 

such as review commentary, letters, 

editorial, etc (n=4). 

Studies included   

(n = 144) 
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eTable 7. Study Characteristics 

Study (publication year) Study design 

(location)1 

Participant (age, 

years)2 

Policy start 

date 

Name of policy3  Outcome4 Study 

quality 

Abe et al. (2016)3 ITS (Brazil) NA (NA) 2009 Smoke-free 

legislation 

AMI ─ mortality rate, 

hospitalization rate 

Moderate 

Abreu et al. (2017)4  ITS (Portugal) All (≥0) 2008 Smoke-free 

legislation 

Acute coronary syndrome ─ 

hospitalization rate 

Moderate 

Adams et al. (2013)5 Cross-

sectional(USA) 

Female (<20 - ≥ 40) 1998 Smoking cessation 

service (enrollment) 

Birth outcomes Moderate 

Aguero et al. (2013)6 ITS (Spain) All (25-74) 2006 Smoke-free 

legislation 

AMI ─ case fatality rate, mortality 

rate, incidence rate 

Moderate 

Allwright et al. (2005)7 CBA (Ireland) All (20.9-54.9) 2004 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

High 

Alsever et al. (2009)8  CBA (USA) All (NA) 2003 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Amaral (2009)9 Cross-sectional 

(USA) 

All (39.55 

gestational weeks) 

1995 Smoke-free 

legislation 

Birth outcomes High 

Ayres et al. (2009)10 Longitudinal 

(Scotland) 

All (≥15) 2006 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Bakolis et al. (2016)11 ITS (UK) All (24-44 

gestational weeks) 

2007 Smoke-free 

legislation 

Birth outcomes Moderate 

Bannon et al. (2009)12 Cross-sectional 

(Ireland) 

All (≥16) 2007 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Barnett et al. (2009)13 ITS (New 

Zealand) 

All (≥30) 2003 Smoke-free 

legislation 

AMI ─ hospitalization rate Moderate 

Barnoya & Glantz. 

(2004)14 

ITS (USA) NA (NA) 1998 Tobacco control 

program 

Lung cancer, bladder cancer ─ 

incidence rate  

Moderate 

Barone-Adesi et al. 

(2006)15 

ITS (Italy) All (≥0) 2005 Smoke-free 

legislation 

Acute coronary events, AMI ─ 

hospitalization rate 

Moderate 

Barone-Adesi et al. 

(2011)16 

ITS (Italy) All (≥0) 2005 Smoke-free 

legislation 

Ischemic heart disease ─ 

hospitalization rate 

Moderate 

Barr et al. (2012)17 Cohort (USA) All (≥ 65) 1999 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Barrio et al. (2019)18 Longitudinal 

(Spain) 

All (≥25) 2006 Smoke-free 

legislation 

Coronary heart disease, respiratory 

disease ─ mortality rate 

High 

Bartecchi et al. (2006)19 CBA (USA) All (50.6-83.1) 2003 Smoke-free 

legislation 

AMI ─ hospitalization rate High 
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Bartholomew & Abouk 

(2016)20 

Cross-sectional 

(USA) 

Female (<18 - 21+); 

Both (38.78 

gestational weeks) 

1992 Smoke-free 

legislation 

Birth outcomes  High 

Basel et al. (2014)21 CBA (USA) All (52.5-81.3) 2006 Smoke-free 

legislation 

AMI ─ hospitalization rate Low 

Been et al. (a) (2015)22 ITS (UK) All (0-14) 2007 Smoke-free 

legislation 

Acute respiratory tract infections ─ 

hospitalization rate 

High 

Been et al. (b) (2015)23  ITS (UK) All (0-12) 2006-2007 Smoke-free 

legislation 

Respiratory disease ─ incidence rate High 

Been et al. (c) (2015)24 ITS (UK) All (≤1) 2007 Smoke-free 

legislation 

Early life outcomes Moderate 

Bharadwaj et al. 

(2014)25 

Cross-sectional 

(Norway) 

All (8-12 

gestational weeks) 

2004 Smoke-free 

legislation 

Birth outcomes High 

Bianchi et al. (2011)26  Cross-sectional 

(Italy) 

All (0-14) 2005 Smoke-free 

legislation 

Asthma ─ hospitalization rate Low 

Bonetti et al. (2011)27 CBA 

(Switzerland) 

NA (NA) 2008 Smoke-free 

legislation 

AMI ─ hospitalization rate Moderate 

Bowser et al. (2016)28 Longitudinal 

(USA) 

All (≥0) 1970-2005 Tobacco tax Mortality rate Moderate 

Bruintjes et al. (2011)29 Cross-sectional 

(USA) 

All (65-69) 2003 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Carrión-Valero et al. 

(2020)30 

Cross-sectional 

(Spain) 

All (≥40) 2005, 2010 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Carrión-Valero et al. 

(2020)31 

Cohort (Spain) All (≥20) 2005, 2010 Smoke-free 

legislation 

Cardiovascular, respiratory, cancer 

disease ─ hospitalization rate 

Low 

Cesaroni et al. (2008)32 ITS (Italy) All (35-84) 2005 Smoke-free 

legislation 

Acute coronary events ─ 

hospitalization, mortality rate 

Moderate 

Ciaccio et al. (2016)33 ITS (USA) All (<18) 2003 Smoke-free 

legislation 

Asthma ─ emergency visits rate High 

Cox et al. (2014)34 ITS (Belgium) All (≥30) 2006, 2007 Smoke-free 

legislation 

AMI ─ mortality rate Moderate 

Croghan et al. (2015)35 Cohort (USA) All (≥0) 2007 Smoke-free 

legislation 

COPD, asthma ─ emergency visits 

rate 

High 

Cronin et al. (2012)36 Longitudinal 

(Ireland) 

All (≥18) 2004 Smoke-free 

legislation 

Acute coronary syndromes ─ 

hospitalization rate 

Moderate 

de Korte-de Boer et al. 

(2012)37 

ITS 

(Netherlands) 

All (20-75) 2004 Smoke-free 

legislation 

Sudden circulatory arrest ─ 

incidence rate 

Moderate 
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Dilley et al. (2012)38 ITS (USA) NA (NA) 2000, 2005 Tobacco control 

program 

Ischemic heart disease, 

cerebrovascular disease, chronic 

respiratory disease, esophageal 

cancer, larynx cancer, oral cancer, 

lung cancer ─ incidence rate 

Low 

Di Valentino et al. 

(2014)39 

CBA 

(Switzerland) 

All (≥0) 2007 Smoke-free 

legislation 

ST-elevation myocardial infarction 

(STEMI) ─ hospitalization rate 

High 

Dove et al. (2010)40 Cross-sectional 

(USA) 

All (≥35) 2004 Smoke-free 

legislation 

AMI ─ mortality rate High 

Dove et al. (2011) 41 ITS (USA) All (3-15) NA Smoke-free 

legislation 

Asthma ─ prevalence Low 

Durham et al. (2011)42 Cohort 

(Switzerland) 

NA (NA) 2009 Smoke-free 

legislation 

Respiratory symptoms ─ prevalence Low 

Eagan et al. (2006)43 Cohort 

(Norway) 

All (≥15) 2004 Smoke-free 

legislation 

Respiratory symptoms ─ prevalence Low 

Eisner et al. (1998)44 Cohort (USA) NA (NA) 1998 Smoke-free 

legislation 

Respiratory symptoms ─ prevalence Moderate 

Evans & Ringel 

(1999)45 

Cross-sectional 

(USA) 

Female (15-44) 1982 Tobacco tax  Birth outcomes High 

Farrelly (2005)46 Cohort (USA) All (≥18) 2003 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Fernandez (2009)47 Cohort (Spain) Female (30.9-48.8) 2006 Smoke-free 

legislation 

Respiratory symptoms ─ prevalence High 

Ferrante et al. (2011)48 ITS 

(Argentina) 

NA (NA) 2006 Smoke-free 

legislation 

Acute coronary syndrome, AMI ─ 

hospitalization rate 

Low 

Fichtenberg et al. 

(2000)49 

Cross-sectional 

(USA) 

All (≥25) 1989 Tobacco control 

program 

Heart disease ─ mortality rate High 

Galán et al. (2015)50 ITS (Spain) All (≥18) 2006 Smoke-free 

legislation 

AMI, cerebrovascular disease, 

COPD, asthma ─ hospitalization 

rate 

High 

Galán et al. (2017)51 ITS (Spain) All (<15- ≥ 65) 2006 Smoke-free 

legislation 

Chronic respiratory diseases ─ 

hospitalization rate 

High 

Galán et al. (2018)52 ITS (Spain) All (≥18) 2006, 2011 Smoke-free 

legislation 

AMI, ischemic heart disease, 

cerebrovascular disease ─ 

hospitalization rate 

Low 

Gao & Baughman 

(2017)53 

ITS (USA) Female (14-45) 1995 Smoke-free 

legislation 

Birth outcomes Moderate 
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Gasparrini et al. 

(2009)54 

ITS (Italy) All (30-64) 2005 Smoke-free 

legislation 

AMI ─ incidence rate High 

Gaudreau et al. (2013)55 ITS (Canada) All (0-104) 2003 Smoke-free 

legislation 

AMI, angina, stroke, COPD, 

appendicitis, pancreatitis, bowel 

obstruction, asthma ─ 

hospitalization rate 

High 

Goodman et al. (2007)56 CBA (Ireland) Male (6-52) 2004 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Low 

Gupta et al. (2011)57 ITS (USA) All (≥18) 2004 Smoke-free 

legislation 

Acute coronary syndrome ─ 

hospitalization rate 

High 

Hahn et al. (2011)58 ITS (USA) All (≥35) 2004 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Hajdu & Hajdu (2018)59 Cross-sectional 

(Hungary) 

Female (NA) 2012 Smoke-free 

legislation 

Pregnancy outcomes ─ prevalence High 

Hankins & Tarasenko 

(2016)60 

ITS (USA) Female (NA) 1991-2009 Smoke-free 

legislation 

Neonatal outcomes ─ prevalence High 

Hatoun et al. (2018)61 Cross-sectional 

(USA)  

All (6-19) 2006 Tobacco tax Asthma severity High 

Hawkins et al. (2014)62 ITS (USA) Female (18-50) 2000-2010 Smoke-free 

legislation, Tobacco 

tax  

Birth outcomes High 

Hawkins et al. (2016)63 ITS (USA) All (0-17) 2006 Smoke-free 

legislation 

Asthma, ear infections, respiratory 

infections ─ emergency visits rate 

High 

Hawkins & Baum et al. 

(2019) 64 

ITS (USA) Female (16-49) 2005-2015 Smoke-free 

legislation, Tobacco 

tax 

Birth outcomes High 

Hawkins & Baum et al. 

(2019)65   

ITS (USA) Female (16-49) 2005-2015 Smoke-free 

legislation, Tobacco 

tax 

Birth defects High 

Head et al. (2012)66 CBA (USA) All (NA) 2006 Smoke-free 

legislation 

AMI, stroke or cerebrovascular 

accident, transient ischemic attack, 

COPD, asthma ─ discharge rate 

High 

Herman & Walsh 

(2011)67 

CBA (USA) NA (NA) 2007 Smoke-free 

legislation 

AMI, unstable angina, acute stroke, 

acute asthma ─ hospitalization rate 

Moderate 

Ho et al. (2017)68 CBA (USA) All (≥18) 2001-2008 Smoke-free 

legislation, Tobacco 

tax 

AMI, congestive heart failure, 

pneumonia ─ hospitalization rate 

High 
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Holford et al. (2014)69 ITS (USA) All (0-65) 1964 Tobacco control 

program  

Mortality rate (smoking-

attributable) 

Moderate 

Hone et al. (2020)70 CBA (Brazil) All (0-1) 2014 Smoke-free 

legislation 

Infant and Neonatal mortality rate  Moderate 

Humair et al. (2014)71 Cross-sectional 

(Switzerland) 

All (≥16) 2009 Smoke-free 

legislation 

Acute COPD, pneumonia, acute 

asthma, acute coronary syndrome, 

ischemic stroke ─ hospitalization 

rate 

High 

Hurt et al. (2012)72 ITS (USA) All (42-82) 2007 Smoke-free 

legislation 

Myocardial infarction, sudden 

cardiac death ─ incidence rate 

High 

Jan et al. (2014)73 ITS (Panama) All (30-98) 2008 Smoke-free 

legislation, Tobacco 

tax 

AMI ─ hospitalization rate High 

Jarlenski et al. (2014)74 Cohort (USA) Female (19-44) 2004-2010 Smoking cessation 

service (enrollment) 

Birth outcomes  Low 

Jiang et al. (2019)75 ITS (Australia) All (≥15) 1960-1987 Reports/Media 

campaign on dangers 

of tobacco, 

Cigarette-, Tobacco- 

advertisement ban 

All cancers, lung cancer ─ mortality 

rate  

High 

Johnson & Beal 

(2012)76 

Cross-sectional 

(USA) 

All (28-70) 2010 Smoke-free 

legislation 

Heart attack ─ hospitalization rate, 

mortality rate 

High 

Juster et al. (2007)77 ITS (USA) All (≥ 35)  2003 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Kabir et al. (2009)78 Cross-sectional 

(Ireland) 

Female (<20 - >34) 2004 Smoke-free 

legislation 

Birth outcomes High 

Kabir et al. (2013)79 Cross-sectional 

(Ireland) 

All (24-41 

gestational weeks) 

2004 Smoke-free 

legislation 

Birth outcomes High 

Kalkhoran et al. 

(2014)80 

ITS (Uruguay) All (≥15) 2006 Smoke-free 

legislation 

Bronchospasm ─ hospitalization 

rate, bronchospasm ─ emergency 

visits rate 

High 

Kent et al. (2012)81 Cross-sectional 

(Ireland) 

All (20-70) 2004 Smoke-free 

legislation 

Pulmonary disease, COPD, asthma, 

pneumonia, lower respiratory tract 

infection, spontaneous 

pneumothorax, acute coronary 

syndrome, myocardial infarction, 

unstable angina, cerebrovascular 

syndromes, stroke/cerebrovascular 

High 
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accident, transient ischemic attack ─ 

hospitalization rate 

Khuder et al. (2007)82 CBA (USA) All (≥18) 2002 Smoke-free 

legislation 

Coronary heart disease ─ 

hospitalization rate 

High 

Kim et al. (2015)83 Longitudinal 

(Korea) 

All (35-50) 2013 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Kong et al. (2021)84 Cross-sectional 

(USA) 

Male (≥45) NA Tobacco retailer 

density 

COPD ─ discharge rate High 

Landers (2014)85 CBA (USA) All (NA) 2003-2008 Smoke-free 

legislation 

Asthma ─ discharge rate Moderate 

Larsson et al. (2008)86 Longitudinal 

(Sweden) 

All (18-65) 2005 Smoke-free 

legislation 

Respiratory symptoms ─ prevalence High 

Lee et al. (2016)87 CBA (China) All (≤18) 2007 Smoke-free 

legislation 

Lower respiratory tract infection ─ 

hospitalization rate 

High 

Lemstra et al. (2008)88 CBA (Canada) All (65-72) 2004 Smoke-free 

legislation 

AMI ─ incidence rate High 

Li e t al. (2013)89 Longitudinal 

(China) 

All (16-65) 2010 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Lippert & Gustat 

(2012)90 

Cross-sectional 

(USA) 

All (≥18) 2008 Smoke-free 

legislation 

Coronary heart disease, angina, 

AMI ─ prevalence 

High 

Liu et al. (2013)91 ITS (UK) All (≥18) 2007 Smoke-free 

legislation 

Coronary heart disease, myocardial 

infarction ─ hospitalization rate 

High 

Loomis et al. (2012)92 ITS (USA) All (≥35) 2003 Smoke-free 

legislation 

AMI, stroke ─ hospitalization rate High 

Ma ZQ et al. (2013)93 ITS (USA) All (18 - ≥40) 2002-2004 Tobacco tax  AMI, asthma ─ hospitalization rate 

sudden cardiac death ─ mortality 

rate 

High 

MacCalman et al. 

(2012)94 

Longitudinal 

(England and 

Scotland) 

All (≥18) 2006, 2007 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Mackay et al. (2010)95 Cross-sectional 

(Scotland) 

All (< 15) 2006 Smoke-free 

legislation 

Asthma ─ hospitalization rate High 

Mackay et al. (2012)96 Cohort 

(Scotland) 

All (24-44 

gestational weeks) 

2006 Smoke-free 

legislation 

Pregnancy complications ─ 

prevalence 

High 

Mackay et al. (2013)97 ITS (Scotland) All (≥18) 2006 Smoke-free 

legislation 

Cerebral infarction, stroke ─ 

incidence rate 

High 

Madureira et al. 

(2013)98 

Longitudinal 

(Portugal) 

All (≥18) 2008 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 
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Mallma et al. (2020)99 ITS (USA) All (≤0)  2008 Tobacco control 

program 

Birth outcomes High  

Markowitz (2008)100 ITS (USA) All (<1)  2003 Smoke-free 

legislation, Cigarette 

price 

Sudden infant death syndrome ─ 

incidence rate 

Moderate 

Markowitz (2013)101 CBA (USA) All (≤1)  1998 Smoke-free 

legislation, Cigarette 

tax 

Birth outcomes High  

Mayne et al. (2018)102 Longitudinal 

(USA) 

All (18-30) 1998 Smoke-free 

legislation 

Cardiovascular disease ─ incidence 

rate 

High 

Mayne et al. (2018)103 Longitudinal 

(USA) 

All (33-45) NA Smoke-free 

legislation 

Hypertension ─ incidence rate High 

McAlister et al. 

(2010)104 

CBA (USA) NA (NA) 2000 Tobacco control 

program 

AMI ─ mortality rate Moderate 

McGhee et al. (2014)105 ITS (Hong-

Kong) 

All (0-65) 2006 Smoke-free 

legislation 

Ischemic heart disease, AMI, 

cerebrovascular, cardiovascular, 

respiratory outcomes, lung cancer ─ 

hospitalization rate, mortality rate 

High 

McKinnon et al. 

(2015)106 

CBA (Canada) All (22-44 

gestational weeks) 

2006 Smoke-free 

legislation 

Birth outcomes  High 

Menzies et al. (2006)107 ITS (Scotland) Male (22-48) 2006 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Millett et al. (2013)108 ITS (England) All (≤ 14) 2007 Smoke-free 

legislation 

Asthma ─ hospitalization rate Moderate 

Moraros et al. (2010)109 ITS (USA) All (≥18) 2002 Smoke-free 

legislation 

AMI, Asthma – incidence rate Moderate 

Naiman et al. (2010)110 CBA (Canada) All (≥45) 1999 Smoke-free 

legislation 

AMI, angina, ischemic heart 

disease, asthma, COPD, Lung 

Infection ─ hospitalization rate 

Moderate 

Ozierański et al. 

(2019)111 

ITS (Poland) All (≥20) 2010 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Page et al. (2012)112 ITS (USA) Female (<18 - ≥ 35) 2003 Smoke-free 

legislation 

Birth outcomes High 

Patanavanich et al. 

(2020)113 

ITS (Thailand) All (≥18) 1992 Smoke-free 

legislation, Tobacco 

tax 

AMI ─ hospitalization rate High 

Patrick et al. (2016)114 ITS (USA) All (<1)  NA Tobacco tax, 

Cigarette price 

Infant mortality rate High 
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Peelen et al. (2016)115 ITS 

(Netherlands) 

All (24-48 

gestational weeks) 

2004, 2008 Tobacco control 

program 

Perinatal mortality, stillbirth ─ rate High 

Pell et al. (2008)116 Longitudinal 

(Scotland) 

All (≤65) 2006 Smoke-free 

legislation 

Acute coronary syndrome ─ 

hospitalization rate 

High 

Polus et al. (2021)117 ITS (Germany) All (≤32 gestational 

weeks) 

2008 Smoke-free 

legislation 

Stillbirth rate High 

Rajkumar et al. 

(2014)118 

Cohort 

(Switzerland) 

All (18-65) 2010 Smoke-free 

legislation 

Heart rate variability, pulse wave 

velocity  

Low 

Rodu et al. (2012)119 CBA (USA) All (≥45) 1995 Smoke-free 

legislation 

AMI ─ mortality rate High 

Sargent et al. (2004)120 CBA (USA) All (≥18) 2002 Smoke-free 

legislation 

AMI ─ hospitalization rate Moderate 

Sargent et al. (2012)121 Cohort 

(Germany) 

All (≥30) 2007 Smoke-free 

legislation 

Angina, AMI ─ hospitalization rate High 

Schoj et al. (2010)122 Longitudinal 

(Argentina) 

All (21.8-46.3) 2007 Smoke-free 

legislation 

Respiratory symptoms, sensory 

symptoms ─ prevalence 

Moderate 

Sebrie et al. (2013)123 ITS (Uruguay) All (≥20) 2006 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Seguret et al. (2014)124 ITS (France) All (≥18) 2007 Smoke-free 

legislation 

Acute coronary syndrome ─ 

hospitalization rate 

High 

Sen & Piérard (2011)125 CBA (Canada) All (NA) 1994 Tobacco tax Birth outcomes High 

Seo et al. (2007)126 Cross-sectional 

(USA) 

NA (NA) 2003 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Shelley et al. (2007)127 Cross-sectional 

(USA)  

All (18-74)  2003 Smoke-free 

legislation 

Health status (excellent or fair/poor)  High 

Shetty et al. (2009)128 CBA (USA) All (0-65) 1990 Smoke-free 

legislation 

AMI ─ hospitalization rate, 

mortality rate 

High 

Simón et al. (2017)129 Cross-sectional 

(Spain) 

All (26-42 

gestational weeks) 

2006-2011 Smoke-free 

legislation 

Birth outcomes High 

Sims et al. (2010)130 ITS (England) All (≥18) 2007 Smoke-free 

legislation 

Myocardial infarction ─ 

hospitalization rate 

High 

Stallings-Smith et al. 

(2013)131 

ITS (Ireland) All (≥35) 2004 Smoke-free 

legislation 

All, cardiovascular disease, 

Ischemic heart disease, AMI, stroke, 

and respiratory disease─ mortality 

risk 

Low 

Stallings-Smith et al. 

(2014)132 

ITS (Ireland) All (≥35) 2004 Smoke-free 

legislation 

Ischemic heart disease, stroke, 

COPD ─ mortality rate  

High 
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Thach et al. (2016)133 ITS (China) All (≥0) 2007 Smoke-free 

legislation 

Ischemic heart disease, AMI, 

cardiovascular disease, respiratory 

disease, lung cancer ─ mortality rate 

Low 

Trachsel et al. (2010)134 Cross-sectional 

(Switzerland) 

All (≥0) 2008 Smoke-free 

legislation 

AMI ─ hospitalization rate High 

Weg et al. (2012)135 CBA (USA) All (≥65) 1991-2008 Smoke-free 

legislation 

AMI ─ hospitalization rate Low 

Vicedo-Cabrera et al. 

(2016)136 

ITS 

(Switzerland) 

All (≥0) 2010 Smoke-free 

legislation 

Cardiovascular, respiratory diseases 

─ hospitalization rate, mortality rate 

Low 

Vicedo-Cabrera et al. 

(2016)137 

ITS 

(Switzerland) 

All (22-42 

gestational weeks) 

2010 Smoke-free 

legislation 

Birth outcomes High 

Villalbi et al. (2011)138 Cross-sectional 

(Spain) 

All (≥0) 2012 Smoke-free 

legislation 

AMI ─ mortality rate High 

Weaver et al. (2018)139 ITS (USA) All (≥0) 2012 Smoke-free 

legislation 

AMI ─ hospitalization rate Low 

Wilson et al. (2012)140 Longitudinal 

(USA) 

All (21-73) 2010 Smoke-free 

legislation 

Respiratory symptoms ─ prevalence Moderate 

Wu et al. (2021)141 ITS (China) All (≥18) 2015 MPOWER Cardiovascular disease ─ 

hospitalization rate 

High 

Xiao et al. (2020)142 ITS (China) All (≥35) 2013 Smoke-free 

legislation 

AMI, stroke ─ mortality rate Moderate 

Xiao et al. (2020)143 ITS (China) All (≥0) 2013 Smoke-free 

legislation 

AMI, stroke ─ mortality rate Moderate 

Yan (2014)144 CBA (USA) All (≤1)  1992 Minimum cigarette 

purchase age 

Birth outcomes Low 

Yang et al. (2017)145 ITS (Taiwan) All (≥45)  2009 Smoke-free 

legislation 

Ischemic heart disease ─ 

hospitalization rate 

High 

Yildiz et al. (2014)146 Cross-sectional 

(Turkey) 

NA (NA) 2009 Smoke-free 

legislation 

Smoking-related diseases ─ 

emergency visits rate 

High 

1Based on study design (Newcastle-Ottawa Scale for observational studies and EPOC risk of bias for non-randomized studies) 

CBA, controlled before and after study; ITS, interrupted time series; QE, quasi experimental studies 
2NA, not available 
3Policies are described in the original studies; Smoke-free legislations = “clean indoor air acts”, i.e., laws banning or restricting smoking in shared spaces such as public 

place, workplace, restaurants, and bars; MPOWER = all six WHO-recommended tobacco control policies, i.e., monitoring tobacco use and prevention policies, protecting 

people from tobacco smoke, offering help to quit tobacco use, warning about the dangers of tobacco, enforcing bans on tobacco advertising and sponsorship, and raising taxes 

on tobacco; Tobacco control programs are composed of multiple interventions such as smoking ban, tax increase, mass media campaign, smoking cessation service, 

community and school programs, etc; Tobacco retailer density = number of tobacco retailers per population 
4Outcomes are described in the original studies; AMI = Acute Myocardial Infarction; COPD = Chronic Obstructive Pulmonary Diseases 
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eFigure 2. Forest Plot of Meta-analysis of the Studies Examining the Associations of Smoke-free 

Legislation With Cardiovascular Disease (CVD), CVD Hospitalization, Respiratory Disease 

Hospitalization, CVD Mortality, Cancer, Respiratory Symptoms, Birth Weight, and Gestational Age 

Based on Coefficient Results 
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eFigure 3. Meta-analysis of the Association of Smoke-free Legislation With Perinatal Mortality and 

Adverse Birth Outcomes 

  



© 2023 Akter S et al. JAMA Network Open. 

eFigure 4. Forest Plot of Meta-analysis of Studies Examining the Association of Tax or Price Increase 

With Hospitalization Due to Cardiovascular Disease or Respiratory Symptoms 
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eFigure 5. Forest Plot of Meta-analysis of the Studies Examining the Association of Tax or Price Increase 

With Total Mortality, Cardiovascular Disease Mortality, Cancer Mortality, Respiratory Disease Mortality, 

Cardiovascular Disease Hospitalization, and Respiratory Disease Hospitalization Based on Coefficient 

Results 
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eFigure 6. Forest Plot of Meta-analysis of Studies Examining the Synergistic Associations of Tobacco 

Control Program (Combination of Several Tobacco Control Laws) With Cardiovascular Disease 

Hospitalization, Cardiovascular Disease Mortality, and Cancer Based on Coefficient Results 
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eAppendix 3. Sensitivity Analyses 

Visual inspection of funnel plots indicated asymmetries in studies reporting the impact of smoke-

free legislation on CVD events, respiratory diseases, birth outcomes, and CVD- and respiratory 

disease-related hospitalisations, which raises the possibility of publication bias ( eFigures 7-9). 

To account for any publication bias, we performed sensitivity analyses using the trim-and-fill 

method (eFigures 7-9 and eTable 12). Results including the hypothetical studies showed a 

statistically significant negative association between smoke-free legislation and the occurrence of 

CVD events (OR, 0.92; 95% CI, 0.89-0.97), respiratory disease/symptom events (OR, 0.77; 95% 

CI, 0.67-0.89), adverse birth outcomes (OR, 95; 95% CI, 0.91-0.98), and hospitalisations due to 

respiratory disease/symptoms (OR, 0.91; 95% CI, 0.89-0.93). After dropping two highly 

influential studies (large sample size and small standard error), the smoke-free legislation 

remained significantly associated with reduced risks of CVD events, respiratory disease events, 

and hospitalisations due to CVD and respiratory diseases.  
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eFigure 7. Publication Bias Assessment for Cardiovascular Diseases 
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eFigure 8. Publication Bias Assessment for Smoke-free Legislation and Respiratory Disease and 

Symptoms 
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eFigure 9. Publication Bias Assessment for Smoke-free Legislation and Perinatal Mortality and Adverse 

Birth Outcomes 
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eTable 8. Summary, Publication Bias, and Trim-and-Fill Estimates 

Outcome by smoke-free legislation 

Summary estimatesa  Sensitivity 

analysisb 
 Trim- and-fill estimatesc 

No. of 

studies 
OR (95% CI) P-bias test  OR (95% CI)  OR (95% CI) Nd 

Cardiovascular diseases         

  Incidence/Prevalence 6 0.91 (0.87-0.94) 0.291  0.93 (0.89-0.97)  0.91 (0.87-0.94) 1 

  Mortality 8 0.9 (0.83-0.97) 0.072  0.91 (0.87-0.94)  0.92 (0.86-0.98) 2 

  All (incidence/prevalence 

/mortality) 
14 0.9 (0.86-0.94) 0.015  0.89 (0.86-0.92)  0.92 (0.89-0.97) 4 

Respiratory symptom         

   Incidence/Prevalence 8 0.83 (0.72-0.96) 0.861  0.81 (0.59-1.11)  0.74 (0.6-0.9) 3 

   Mortality 3 0.84 (0.71-0.99) 0.232  0.78 (0.6-1.01)  0.84 (0.71-0.99) 0 

  All (incidence/prevalence 

/mortality) 
11 0.83 (0.72-0.96) 0.730  0.81 (0.67-0.99)  0.77 (0.67-0.89) 3 

Hospitalization         

   Cardiovascular diseases 19 0.91 (0.85-0.96) 0.000  0.89 (0.83-0.96)  0.97 (0.9-1.05) 6 

   Respiratory symptom 6 0.91 (0.89-0.93) 0.488  0.88 (0.82-0.94)  0.91 (0.89-0.93) 2 

Perinatal/birth outcome 12 0.95 (0.91-0.98) 0.0001  0.86 (0.72-1.01)  0.95 (0.91-0.98) 2 
aPooled OR based on all studies  

bPooled OR based on after dropping two highly influential studies 

cTrim-and-fill method simulated studies that were likely to be missing from the literature because of publication or other forms of bias. Trim-and-fill RRs 

estimate what the pooled RRs would be if the missing studies were included in the analysis.  
dMissing studies 

 

CI, confidence interval; PI, prediction interval 
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eAppendix 4. Stratified Analysis 

We found evidence of large heterogeneity in the association between smoke-free legislation and 

CVD events, respiratory disease/symptom events, hospitalisation due to CVD and respiratory 

disease/symptoms, and adverse birth outcomes (eTable 9). In the stratified analysis, the ORs 

differed across country-income categories. The reduced risk of CVD events and hospitalisations 

due to CVD appeared more pronounced when smoke-free legislations were implemented in high-

income countries. Subgroup analysis by quality score showed that smoke-free legislation was 

significantly associated with reduced risks of CVD events and CVD-related hospitalisations in 

high-quality studies only. However, neither the study design nor the variation in quality scores 

was found to explain the heterogeneity. 

As it is suggested that health benefits vary according to the comprehensiveness of smoke-free 

legislation, we performed an additional subgroup analysis for comprehensive legislation 

(banning smoking in designated public facilities147) and partial legislation. We found a similar 

association in studies with comprehensive and partial smoke-free legislations (eTable 10). 
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eTable 9. Stratified Analysis According to Study Design, Country Income Category and Quality Score 

(For studies on smoke-free legislation policies). 

Characteristic 

    P 

No. of 

studies 

Pooled RR 

(95% CI) 

Heterogeneity, 

I2(P value) 
Meta 

regression 

CVD event         

Study design         

CBA 1 0.87 (0.84-0.90) NA 0.75 

Cross-sectional 1 0.88 (0.84-0.92) NA  

Interrupted Time-series 2 0.78 (0.55-1.12) 0.00   

Longitudinal 11 0.91 (0.87-0.96) 0.15   

Country income 

category   
  

    

Low and middle 

income 2 
1.03 (0.98-1.08) 

0.10 0.00 

High income 12 0.88 (0.86-0.91) 0.07   

Quality score         

Low NA     0.03 

Moderate 6 0.94 (0.88-1.01) 0.00   

High 8 0.88 (0.85-0.91) 0.07   

          

CVD mortality         

Study design         

Cross-sectional 1 0.88 (0.84-0.92)  NA 0.96 

Longitudinal 1 0.87 (0.84-0.9)  NA   

Interrupted Time-series 6 0.90 (0.81-1) 0.00   

Country income 

category         

Low and middle 

income 2 
1.03 (0.98-1.08) 

0.10 0.00 

High income 6 0.87 (0.85-0.89) 0.61   

Quality score         

Low NA     0.004 

Moderate 3 0.96 (0.84-1.1) 0.00   

High  5 0.9 (0.83-0.97) 0.57   

     

CVD hospitalization         

Study design         

Cross-sectional 3 0.86 (0.77-0.97) 0.05 0.12 

CBA 4 0.81 (0.66-0.99) 0.00   

Interrupted Time-series 12 0.99 (0.98-0.99) 0.00   

Country income 

category         
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Low and middle 

income 2 
1.01 (0.97-1.04) 

0.66 0.18 

High income 17 0.89 (0.83-0.95) 0.00   

Quality score         

Low 2 0.92 (0.68-1.24) 0.00 0.30  

Moderate 4 0.98 (0.95-1.01) 0.14   

High  13 0.87 (0.8-0.95) 0.00   

     

Respiratory disease 

event         

Study design         

Cross-sectional 2 1.02 (0.49-2.12) 0.05 0.47 

Longitudinal 2 0.61 (0.27-1.38) 0.00   

Interrupted Time-series 6 0.90 (0.83-0.97) 0.00   

Retrospective cohort 1 0.86 (0.77-0.96) NA  

Quality score         

Low 1 0.68 (0.54-0.85)   0.35 

Moderate 2 1.08 (0.7-1.69) 0.15   

High  8 0.81 (0.68-0.97) 0.00   

          

Respiratory disease 

incidence         

Study design         

Cross-sectional 2 1.02 (0.49-2.12) 0.05 0.00 

Longitudinal 1 0.40 (0.31-0.52) NA   

Interrupted Time-series 4 0.92 (0.86-0.99) 0.00   

Retrospective cohort 1 0.86 (0.77-0.96) NA  

Quality score         

Low  NA       

Moderate 2 1.08 (0.70-1.69) 0.15  0.21 

High  6 0.78 (0.60-0.99) 0.00   
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eTable 10. Stratified Analysis According to Comprehensiveness of Smoke-free Legislation 

Characteristic 

    P 

No. of 

studies 

Pooled RR (95% 

CI) 

Heterogeneity, 

I2(P value) 

Meta 

regression 

CVD event         

Comprehensive ban 7 0.91 (0.84-0.99) 0.00 0.48 

Limited ban 7 0.89 (0.86-0.92) 0.05   

Respiratory disease 

event 
  

  
    

Comprehensive ban 3 0.85 (0.7-1.03) 0.01 0.95 

Limited ban 8 0.83 (0.67-1.02) 0.00   

Hospitalization due to 

CVD 
  

  
    

Comprehensive ban 12 0.91 (0.84-0.98) 0.00 0.97 

Limited ban 5 0.91 (0.81-1.01) 0.00   

Hospitalization due to 

respiratory disease 
  

  
    

Comprehensive ban 3 0.91 (0.88-0.93) 0.52 0.82 

Limited ban 3 0.9 (0.81-1.01) 0.40   
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eTable 11. Narrative Summary of Adverse Health Outcomes Following the Implementation of the Smoking Ban 

Outcome Study Participants (Country) Findings Conclusion 

 Cardiovascular Disease 
Acute Myocardial Infarction   

(AMI) 
Hospitalization rate, mortality 

rate 

Abe et al. 

2017  

 

NA  

(Brazil) 

 

After implementation of the smoking ban, there was a 

reduction in myocardial infarction mortality rate (-11.9% after 

17 months, p<0.001) and hospital admission rate (-5.4% after 3 

months, p=0.022). 

 

Hospitalization rate Barr et al. 

2012 

Adults 

(USA) 

An immediate effect of the comprehensive smoking ban was a 

decrease in AMI hospitalization rate (-5.4%; 95% CI: -8.2 to -

2.5) 

 

Hospitalization rate Bonetti 2011 

 

AMI patients 

(Switzerland) 

 

In Graubünden, the number of patients with AMI significantly 

decreased two years after the implementation of the smoking 

ban (-21%; p<0.05). 

 

Hospitalization rate Carrión-

Valero et al. 

2020 

Adults  

(Spain) 

 

After two successive smoking ban implementations in 2005 

and 2010, there was an overall marked drop by 27% in hospital 

admission rates for AMI. 

 

Mortality rate Dove et al. 

2010 

Adults  

(USA) 

The AMI mortality rate significantly decreased by 7.4% (95% 

CI: 3.3% to 11.4%) after the implementation of the state 

smoking ban (p<0.001). 

 

Hospitalization rate Galán et al. 

2015 

 

NA  

(Spain)  

 

In Barcelona, a 6.3% (95% CI: -2.9 to 14.7) in hospital 

admissions for AMI following implementation of a partial 

smoking ban was not non-significant. 

 

Hospitalization rate Galán et al. 

2018 

 

Adults  

(Spain)  

 

There was no significant change in hospitalizations for AMI 

among patients aged ≥18years following implementation of 

partial (-18%; 95% CI: -6.7 to 3.5) and comprehensive (-2.3%; 

95% CI: -5.2 to 0.6), p>0.05, smoking bans in Spain. 

 

Hospitalization rate Gaudreau et 

al. 2013 

 

NA  

(Canada) 

 

After the smoking ban, the mean rate of admissions due to 

AMI significantly decreased by 5.92 cases per 100,000 person-

months (95% CI: -0.39 to 11.44) (p=0.04), representing a 

13.6% (p=0.03) immediately drop. 

 

Hospitalization rate Herman & 

Welsh 2011 

 

Adults  

(USA)     

 

After statewide smoking ban implementation, there was a 13% 

(p=0.01) reduction in AMI hospital admissions. This estimate 

is based on drops in counties with only a statewide ban in 

place, compared to those with both statewide and county bans. 
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Incidence rate Johnson & 

Beal 2013 

Hospitalized patients 

(USA) 

Pre- to post- implementation of a comprehensive smoke-free 

law, the heart attack incidence rate significantly decreased, i.e., 

from 0.5% to 0.3% (p=0.023), respectively. 

 

Mortality rate  Johnson & 

Beal 2013 

Patients admitted for heart 

attacks 

(USA) 

Pre- to post- implementation of a comprehensive smoke-free 

law, the heart attack mortality rate significantly decreased, i.e., 

from 2.5% to 1.8% (p<0.001), respectively. 

 

Prevalence Lippert & 

Gustat 2012 

Adults  

(USA) 

Compared to the baseline estimates, seven states/territories 

recorded significant decreases in prevalence of AMI after 

implementation of smoking bans. Drops ranged between -1.4 

and -0.4% (p<0.05). 

 

Hospitalization rate Ozierański 

et al, 2019 

Adults 

(Poland) 

Following the introduction of the smoking ban, there were 

drops in AMI hospitalizations. Short-term changes ranged 

between -20.6 cases/100,000 among women aged ≥65 years to 

-0.4 cases/100,000 among women aged 20−64 years. 

 

Mortality rate 

 

Rodu et al. 

2012 

 

Adults 

(USA) 

Following statewide smoking bans, two out five states 

recorded significant drops in AMI mortality in comparison 

with earlier projections. A 9% (p=0.04) decline in Florida and 

a 12% (p<0.0002) decline in New York. 

 

Hospitalization rate Sargent et 

al. 2004 

All patient 

(USA) 

 

Six months after implementation of a local smoking bans, the 

number of AMI hospital admissions fell significantly (-16%, 

95% CI: -31.7 to -0.3). 

 

AMI, angina hospitalization rate Sargent et 

al. 2012 

Adults 

(Germany) 

The law restricting smoking in the public and hospitality 

sectors was associated with a 13.3% (95% CI: 8.2 to 18.4) 

decline in angina pectoris and an 8.6% (95% CI: 5.0 to 12.2) 

decline in AMI after 1 year. 

 

Hospitalization rate Seo et al. 

2007 

Hospital-admitted patients  

(USA) 

After the implementation of the smoking ban in public places, 

there was a significant drop in hospital admissions for AMI 

(-12%; 95% CI: -21.19 to -2.81) among nonsmoking patients. 

 

Hospitalization rate, mortality 

rate 

Shetty et al. 

2010 

 

Hospital-admitted patients  

(USA) 

Smoking bans were not associated with statistically significant 

short-term declines in neither mortality (-0.3%, 95% CI: -1.6 to 

0.9, p<0.37) nor hospital admissions for AMI or other diseases 

(-1.5%, 95% CI: -4.8 to 1.8, p<0.37). 

  

Hospitalization rate Sims et al. 

2010 

Adults 

(UK) 

There was a small but significant reduction in the number of 

emergency admissions for AMI after the implementation of the 

smoking ban (-2.4%, 95% CI: -4.06 to -0.66, p=0.007). 

 

Hospitalization rate Trachsel et 

al. 2010 

Admitted patients 

(Switzerland) 

Post implementation of the smoking ban, the number of AMI 

patients dropped to 183 (p <0.05), representing a 22% drop in 

the AMI incidence within the first year of enactment. 

 

Hospitalization rate Valentino et 

al. 2015 

Adults 

(Switzerland) 

The mean incidence of STEMI admissions during the 3 pre-

ban years (123.7) was significantly higher than the incidence 
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of admissions in each of the 3 post-ban years (92.9, 101.6 and 

89.6 respectively; p<0.024). 

Hospitalization rate Weaver et 

al. 2018 

Adults  

(USA) 

 

After the enactment of the comprehensive smoke-free air law, 

monthly AMI admissions significantly declined by 20% (95% 

CI: 14 to 25) in Marion County and 25% (95% CI: 20 to 29) in 

Indianapolis.  

 

Hospitalization rate Weg et al. 

2012 

Adults 

(USA) 

Risk-adjusted hospital admission rates for acute myocardial 

infarction fell 20%–21% thirty-six months following 

implementation of new restaurant, bar, and workplace smoking 

bans. 

 

Acute Coronary Syndrome  

(ACS) 
Hospitalization rate Abreu et al. 

2017 

Patients  

(Portugal) 

There was a significant drop of -5.8% (p<0.001) in the crude 

rate of ACS hospital admissions after the smoking ban was 

rolled-out. 

  

Hospitalization rate Cronin et al. 

2012 

 

Adults 

(Ireland) 

 

In the year following implementation of the ban, there was a 

significant 12% reduction in ACS hospital admissions 

(p=0.002) 

 

Hospitalization rate Ferrante et 

al. 2012 

 

Adults 

(Argentina) 

 

An immediate decrease in ACS admissions was observed after 

implementation of 100% smoke-free legislation in Santa Fe (-

2.5 admissions per 100 000, p=0.03; 13% reduction) 

 

Hospitalization rate Gupta et al. 

2011 

 

Adults  

(USA) 

 

After the smoking ban, there was statistically insignificant rise 

in ACS hospital admission rates by 0.02% (95% CI: −0.08 to 

0.11; p=0.12). 

 

Hospitalization rate Pell et al. 

2008 

Hospital-admitted patients 

(Scotland) 

Overall, after the enactment of the smoking ban in Scotland, 

the hospital admission rate for ACS decreased to 17% (95% 

CI: 16 to 18) compared to only a 4% drop in England which 

has no such legislation.  

 

Coronary Heart Disease  

(CHD) 
Hospitalization rate Khuder et al. 

2007 

 

Adults  

(USA) 

 

Hospital admission rates for CHD decreased significantly by 

39% (95% CI: 33 to 45) after 1 year and by 47% (95% CI: 41 

to 55) after 3 years following the implementation of the 

smoking ban (p=0.04). 

 

CHD, angina prevalence Lippert & 

Gustat 2012 

 

Adults  

(USA) 

Compared to the baseline estimates, seven states/territories 

recorded significant decreases in prevalence of CHD or angina 

after implementation of smoking bans. Drops ranged between -

-1.4 and 0.6% (p<0.01). 

 

Ischemic Heart disease (IHD) 
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Cerebrovascular disease 

hospitalization rate 

Galán et al. 

2015 

NA  

(Spain) 

Following implementation of the Spanish smoking ban, 

hospital admissions for cerebrovascular disease significantly 

decreased by 10.2% (95% CI: 3.8 to 16.1) in Barcelona, but 

not in Madrid. 

 

IHD hospitalization rate Galán et al. 

2018 

Adults  

(Spain)   

There was no significant change in hospitalizations for IHD 

among patients aged ≥18years following implementation of 

partial (0.1%; 95% CI: -3.6 to 4.0) and comprehensive (-2.6%; 

95% CI: -5.6 to 0.5), p>0.05, smoking bans in Spain. 

 

Cerebrovascular disease 

hospitalization rate 

Galán et al. 

2018 

 

Adults  

(Spain) 

 

Neither partial (1.0%; 95% CI: -2.2 to 4.4) nor comprehensive 

(-0.8%; 95% CI: -2.9 to 1.4) smoking bans in Spain 

significantly reduce hospitalizations for cerebrovascular 

disease among patients ≥18years of age (p>0.05). 

 

Angina hospitalization rate Gaudreau et 

al. 2013 

 

NA  

(Canada)  

 

After the smoking ban, there was a statistically insignificant 

change in the mean rate of admissions due to angina of 3.39% 

(95% CI: -12.85 to 19.63; p=0.68). 

 

Stroke hospitalization rate Gaudreau et 

al. 2013 

 

NA  

(Canada) 

 

After the smoking ban, there was a statistically insignificant 

change in the mean rate of admissions due to stroke of 3.04% 

(95% CI: -7.06 to 13.14; p=0.56). 

 

Angina hospitalization rate Herman & 

Welsh 2011 

Adults 

(USA) 

After statewide smoking ban implementation, there was a 33% 

(p=0.014) reduction in hospital admissions for unstable angina. 

This estimate is based on drops in counties with only a 

statewide ban in place, compared to those with both statewide 

and county bans. 

 

 

Stroke hospitalization rate Herman & 

Welsh 2011 

 

Adults  

(USA)  

 

After statewide smoking ban implementation, there was a 14% 

(p=0.014) reduction in hospital admissions for acute stroke. 

This estimate is based on drops in counties with only a 

statewide ban in place, compared to those with both statewide 

and county bans. 

 

Stroke incidence rate Mackay et 

al. 2013 

Patients admitted to acute 

hospitals 

(Scotland)   

Following smoke-free legislation, there was an 8.90% (95% 

CI: 4.85 to 12.77, p<0.001) stepwise reduction in cerebral 

infarction, but no visible effect was observed for other types of 

stroke. 

 

CVD incidence rate Mayne et al. 

2018 

Young adults  

(USA) 

 
 

Participants living in an area with a restaurant, bar, or 

workplace smoke-free policy had lower risk of incident 

cardiovascular disease (HR: 0.75, 95% CI: 0.49 to 1.15; HR: 

0.76, 95% CI: 0.47 to 1.24; HR: 0.54, 95% CI: 0.34 to 0.86, 

respectively). 

 

IHD hospitalization rate McGhee et 

al. 2014 

Adult  

(Hong Kong)  

After the introduction of the smoke-free law, the annual 

proportional change in hospital admissions for IHD in all ages 

dropped by 9% (95% CI: -13.59 to -4.17, p<0.05). 
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CVD, ischemic stroke, AMI, 

angina hospitalization rate 

Naiman et 

al. 2010 

NA  

(Canada) 

After a ban on smoking in restaurants came into effect, there 

was significant decrease of 39% (95% CI: 38 to 40; p<0.05) in 
hospital admissions due to cardiovascular conditions. 17% 

(95% CI: 14 to 19) of the decrease was due to AMI. The drops 

in ischemic stroke and angina were not statistically significant. 

 

Heart rate variability, pulse 

wave velocity 

Rajkumar et 

al. 2014 

Hospitality workers 

(Switzerland) 

With the smoking ban, a one cigarette equivalents/day decrease 

was associated with a 2.3% (95% CI: 0.2, 4.4; p=0.031) higher 

root mean square of successive differences, a 5.7 % (95% CI: 

0.9 to 10.2; p=0.02) higher high frequency component and a 

0.72% (95 % CI: 0.40 to 1.05; p<0.001) lower pulse wave 

velocity.  

 

CVD, IHD, AMI, respiratory 

disease mortality rate 

Thach et al. 

2016 

NA  

(China) 

After the smoking ban in public and workplaces in Hong 

Kong, there was a significant decline in mortality due to IHD, 

AMI, CVD, and RD among all ages by 9.3%, 12.6%, 5.7%, 

and 5.4%, respectively (p<0.05).  

 

CVD hospitalization rate Vicedo-

Cabrera et 

al. 2016 

 

NA 

(Switzerland) 

Total hospitalization rates due to CVD did not significantly 

change (0.02%, CI: -2.71 to 2.82, p= 0.990) after the 

introduction of the smoking ban in public and workplaces. 

 

CVD mortality rate Vicedo-

Cabrera et 

al. 2016 

 

NA 

(Switzerland) 

Total mortality due to CVD did not significantly change (-

0.72%, 95% CI: -3.67 to 2.31) after implementation of the 

smoking ban in public and workplaces. 

 

Hypertension 
Hypertension incidence rate Mayne et al 

2018 

Adult (USA) Hypertension rate did not significantly decreased after 

implementation of the smoking ban in bars, restaurants, and 

workplaces (18%, 7%, and 9% respectively) 

 

Lung diseases 
Respiratory symptoms 

(prevalence) 

Allwright et 

al. 2005 

Bar staff  

(Ireland) 

Among bar staff who did not smoke, self-reported prevalence 

of any respiratory symptoms significantly declined (-16.7%, 

95% CI: -26.1 to -7.3; p=0.001) after legislation for smoke-free 

workplaces 

 

Respiratory symptoms 

(prevalence) 

Ayres et al. 

2009 

Bar workers  

(Scotland) 

Self-reported respiratory symptoms among bar workers 

significantly reduced one year after their working environment 

became smoke-free from 69 % to 57% (-12%; p=0.02). 

 

Asthma hospitalization rate Bianchi et 

al. 2011 

 

Children 

(Italy) 

Passage of the smoking ban was associated with a statistically 

significant decline of 30.7% (95% CI: 22.8 to 38.6) in the 

hospital admission rates for childhood asthma  
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Respiratory symptoms 

(prevalence) 

Durham et 

al. 2011 

Hospitality workers 

(Switzerland) 

The prevalence of chest oppression and shortness of breath 

decreased after the smoking ban (-3.85% and -1.96%, 

respectively); wheezing showed no change. The decrease in 

symptoms was, however, not statistically significant. 

 

Respiratory symptoms 

(prevalence) 

Eagan et al. 

2006 

Hospitality workers 

(Norway) 

Among non- and former-smokers, there were significant 

declines in reports of any respiratory symptoms (-11.9% and 

33.3%, respectively, p<0.001) after the public smoking ban 

was passed. 

 

Respiratory symptoms 

(prevalence) 

Eisner et al. 

1998 

Bartenders  

(USA) 

After the smoking ban, the self-reported prevalence of any 

respiratory symptom significantly reduced among bartenders (-

42%; p<0.001) 

 

Respiratory symptoms 

(prevalence) 

Farrelly et 

al. 2005 

Hospitality workers  

(USA) 

After the smoking ban, there was no significant change in the 

prevalence of overall respiratory symptoms (-37%; p=0.117). 

 

COPD hospitalization rate Galán et al. 

2015 

 

NA  

(Spain) 

 

In Barcelona, hospital admissions for COPD were significantly 

reduced by 16% (95% CI: 7.0 to 24.1) following adoption of 

the smoking ban. 

 

 

Asthma hospitalization rate Galán et al. 

2015 

 

NA  

(Spain) 

 

In Barcelona, a 15.4% (95% CI: 8.4 to 34) drop in hospital 

admissions for asthma following adoption of the smoking ban 

was not statistically significant. 

 

COPD hospitalization rate Galán et al. 

2017 

 

Adults 

(Spain) 

The partial smoking ban was associated with an immediate 

drop of -14.7% (95% CI: -23.4 to -5.0) in COPD-related 

admissions, and was sustained over one-year (-13.6%; 95% CI: 

-23.1 to -2.9). The comprehensive ban showed no effect. 

 

Asthma hospitalization rate Galán et al. 

2017 

 

Adults 

(Spain) 

There was no immediate significant change in hospitalizations 

for asthma following implementation of partial (12.1%; 95% 

CI: -3.2 to 29.8) and comprehensive (-7.4%; 95% CI: -14.2 to -

0.2) smoking bans. Long-term effects were also not 

statistically significant. 

 

COPD hospitalization rate Gaudreau et 

al. 2013 

 

NA  

(Canada)  

 

After the smoking ban, the mean rate of admissions due to 

COPD significantly decreased by 6.6% (95% CI: -10.64 to 

23.97; p=0.45). 

 

Asthma hospitalization rate 

(pediatric) 

Gaudreau et 

al. 2013 

 

NA  

(Canada) 

 

After the smoking ban, a recorded increase of 1.11% (95% CI: 

0.63 to 1.95; p=0.71) in the mean rate of admissions due to 

pediatric asthma was not statistically significant. 

 

Asthma hospitalization rate 

(adult) 

Gaudreau et 

al. 2013 

 

NA  

(Canada)   

 

After the smoking ban, a recorded increase of 1.48% (95% CI: 

0.90 to 2.41; p=0.12) in the mean rate of admissions due to 

adult asthma was not statistically significant. 

 

Respiratory symptoms 

(prevalence) 

Goodman et 

al. 2007 

Bar workers  

(Ireland)   

There were significant reductions in self-reported respiratory 

symptoms after the smoking ban (-28%, p<0.01). 
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Asthma hospitalization rate Herman & 

Welsh 2011 

 

Adults  

(USA)     

 

After statewide smoking ban implementation, there was a 22% 

(p<0.001) reduction in hospital admissions for acute asthma. 

This estimate is based on drops in counties with only a 

statewide ban in place, compared to those with both statewide 

and county bans. 

 

Respiratory symptoms 

(prevalence) 

Kim et al. 

2015 

Restaurant and pub 

workers  

(Korea)   

Self-reported prevalence of respiratory symptoms did not 

significantly differ among staff in in Korean restaurants and 

pubs before and after the smoking ban (p>0.05). 

 

Asthma discharge rate Landers 

2014 

Adult and Children 

(USA) 

After the implementation of county smoke-free laws, 

reductions of asthma discharges were statistically significant 

(For Adult: b = -2.44; p<0.05; For Child: b = -1.32; p<0.05) 

 

Asthma discharge rate Landers 

2014 

Adult and Children 

(USA) 

After the implementation of state smoke-free laws, reductions 

in asthma discharges were not statistically significant (For 

Adult: b = 0.29; p>0.05; For Child: b = 0.12; p>0.05). 

 

Lower respiratory tract infection 

(LRTI) hospitalization rate 

Lee 2016 Children 

(Hong Kong) 

 

Implementation of comprehensive smoke-free legislation was 

associated with a significant reduction in hospital admissions 

for childhood LRTI (immediate effect: -33.5%; 95% CI: -36.4 

to -30.5; trend effect: -13.9%; 95% CI: -16.0 to -11.7). 

 

Respiratory symptoms 

(prevalence) 

Li et al. 

2013 

Occupational employees 

(China)   

After the smoking ban, there was an overall statistically 

significant decrease in the prevalence of all respiratory 

symptoms (p<0.05). Drops ranged between -8.8% (p<0.01) for 

phlegm and 2.5% (p<0.05) for morning cough. 

 

Respiratory symptoms 

(prevalence) 

MacCalman 

et al. 2012 

Bar workers  

(UK) 

There was a 15% and 23% reduction in any respiratory 

symptoms among bar workers after the implementation of 

smoke-free legislation in England and Scotland, respectively, 

(p<0.05). 

 

Asthma hospitalization rate Mackay et 

al. 2010 

Admitted children 

(Scotland) 

The introduction of a comprehensive smoke-free legislation in 

all wholly or partially enclosed public spaces was associated 

with significant reductions in preterm delivery  

(-11.72%; 95% CI: -15.87 to -7.35; p<0.001). 

 

 

Respiratory symptoms 

(prevalence) 

Madureira et 

al. 2014 

Restaurant workers 

(Portugal) 

There was a significant marked reduction in nasal problems (-

88%, p<0.01), sore or dry throat, cough, and wheezing (-89%, 

p=0.07) after the implementation of the smoking ban. 

 

Sudden infant death syndrome 

(SIDS) incidence rate 
Markowitz 

2008 
NA 

(USA) 
Estimated effect by number of bans shows that each additional 

smoking ban is associated with an average reduction of 1.46 

SIDS deaths. 

 

Respiratory problems 

hospitalization rate 

McGhee et 

al. 2014 

Adults  

(Hong Kong)  

After the introduction of the smoke-free law, the annual 

proportional change in hospital admissions for respiratory 

problems for all ages increased by 2.55% (95% CI: 0.01 to 

5.16; p<0.05). 
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Lung cancer hospitalization rate McGhee et 

al. 2014 

Adult  

(Hong Kong)  

After the introduction of the smoke-free law, the annual 

proportional change in hospital admissions for lung cancer for 

all ages increased by 14.33% (95% CI: 5.81 to 23.53; p<0.05). 

 

Lung cancer mortality rate McGhee et 

al.2014 

Adult  

(Hong Kong)  

For lung cancer mortality, there was an immediate rate drop of 

-5.7% (95% CI: -9.73 to -1.39; p<0.05) after the smoking ban. 
 

Respiratory symptoms 

(prevalence) 

Menzies et 

al. 2006 

Adults  

(Scotland) 

The percentage of bar workers with respiratory symptoms 

decreased from 79.2% before the smoke-free policy to 53.2% 

after the ban (total change, -26%; 95% CI: -13.8 to -38.1; 

p<0.001). 

 

Respiratory conditions (COPD, 

lung infection) hospitalization 

rate 

Naiman et 

al. 2010 

NA 

(Canada) 

After a ban on smoking in restaurants came into effect, there 

was significant decrease of 33% (95% CI: 32 to 34; p<0.05) in 

hospital admissions due to respiratory conditions.  

 

Respiratory symptoms 

(prevalence) 

Schoj et al. 

2010 

Adults 

(Argentina) 

After the enactment of the 100% smoke-free law in the 

hospitality sector, there was a reduction in respiratory 

symptoms, from a pre-ban level of 57.5% to a post-ban level of 

28.8% (p<0.001). 

 

 

Lung cancer, cerebrovascular 

disease mortality rate 

Thach et al. 

2016 

NA  

(China) 

After the smoking ban in public and workplaces in Hong 

Kong, there was no significant decline in mortality due to 

cerebrovascular disease (-3.4%; 95% CI: -8.4 to 1.8) and lung 

cancer (-3.4%; 95% CI: -8.2 to 1.8).  

 

Respiratory diseases (COPD, 

asthma, pneumonia) 

hospitalization rate 

Vicedo-

Cabrera et 

al. 2016 

 

NA 

(Switzerland) 

Total hospitalization rates due to respiratory diseases did not 

significantly change (0.03%; 95% CI: -5.67 to 6.06; p= 0.993) 

after the introduction of the smoking ban in public and 

workplaces. 

 

Respiratory diseases mortality 

rate 

Vicedo-

Cabrera et 

al. 2016 

NA 

(Switzerland) 

Total mortality due to respiratory diseases significantly 

decreased (-8.2%; 95% CI: -15.2 to -0.6; p<0.03) after the 

implementation of the smoking ban in public and workplaces. 

 

Hospitalization rate Weg et al. 

2012 

Adults 

(USA) 

Admission rates for COPD fell 11% where workplace smoking 

bans were in place and 15% where bar smoking bans were 

present. 

 

Respiratory symptoms 

(prevalence) 

Wilson et al. 

2012 

Adults 

(USA) 

After the adoption Michigan’s Dr. Ron Davis smoke-free air 

law, there were significant decreases in respiratory symptoms. 

These ranged between -1 point (p<0.001) for allergic 

symptoms to -0.2 point (p<0.05) for wheezing based on a five-

point likert-type scale. 

 

Bronchitis, lower respiratory 

tract infections emergency visits 

rate 

Yildiz et al. 

2014 

NA  

(Turkey) 

Emergency admissions decreased significantly by 39.8% 

(p<0.05) for bronchitis and 4.4% (p<0.01) for lower respiratory 

tract infections after the enactment of smoke-free legislation. 

 

COPD, myocardial infarction 

emergency visits rate 

Yildiz et al. 

2014 

NA  

(Turkey) 

A 21.2% and 2.4% decrease recorded in emergency unit 

admissions due to COPD and myocardial infarction, 
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respectively, after a legislation banning smoking in all indoor 

public places was not statistically significant (p>0.05).  

Asthma emergency visits rate Yildiz et al. 

2015 

NA 

(Turkey) 

After a legislation banning smoking in all indoor public places, 

a 16.0% increase in emergency unit admissions due to asthma 

was not statistically significant (p>0.05). 

 

Birth outcomes 

 
Birth weight (mean), low birth 

weight, very low birth weight 
prevalence 

Amaral 

2009 

Infants  

(USA) 

Estimated changes in birth weight, low birth weight, very low 

birth weight of -0.34 grams, 0.06 percentage points (%p), and -

0.04 %p, respectively, after local smoking bans, and 2.78 

grams, 0.04 %p, and -0.03 %p, respectively, after statewide 

smoking bans were not statistically significant (p>0.05). 

 

Low birth weight, very low birth 

weight prevalence 

Bakolis et 

al. 2016 

 

Pregnant women  

(UK) 

The risk of low birth weight decreased between 8% (95% CI: 4 

to 12) and 14% (95% CI: 5 to 23), and very low birth weight 

between 28% (95% CI: 19 to 36) and 32% (95% CI: 21 to 41) 

following the introduction of the smoke-free legislation in 

England, for those entering their third trimester. 

 

Birth weight (mean), low birth 

weight, very low birth weight, 

preterm birth prevalence 

Bharadwaj 

et al. 2014 

Female hospitality 

workers  

(Norway) 

Children of female workers in restaurants and bars born after 

the smoking ban saw significantly lower rates (1.8 percentage 

point (%p); p<0.05) of babies born below the very low birth 

weight threshold. Changes in birth weight (+54.9 grams), low 

birth weight (+0.01 %p), and preterm birth (+2.5 %p) was not 

statistically significant. 

 

Birth weight (mean), low birth 

weight, very low birth weight 

prevalence 

Gao & 

Baughman 

2017 

NA  

(USA) 

Smoking bans were not associated with small improvements in 

low birth weight for babies born to mothers aged 20–24 years 

(1.46%) and very low birth weight for babies born to mothers 

aged 14–19 years (4.94%) and 20–24 years (2.52%), p<0.05. 

Effects on birth weight were not statistically significant. 

 

Birth weight, low birth weight, 

very low birth weight, preterm 

birth, very preterm birth 

prevalence, infant mortality rate 

Hajdu & 

Hajdu 2018  

 

Mothers  

(Hungary) 

Following the smoking ban, mean birth weight of newborns 

increased by 1.7% or 55.5g, while low birth weight, very low 

birth weight, preterm birth, very preterm birth and infant 

mortality rate decreased by 2.2 percentage point (%p), 1.2 %p, 

1.9 %p, 0.9 %p and 0.5 %p, respectively (p<0.05). 

 

Low birth weight, very low birth 

weight, preterm birth prevalence 

Hankins & 

Tarasenko 

2016 

NA  

(USA) 

Smoking bans had no statistically significant effects either 

birth outcomes. Among smoking mothers, slight decreases 

were seen in low birth weight for restaurant bans (-0.05%), in 

very low birth weight for workplace bans (-0.02%), and 

preterm births (-0.21%), p>0.05. Nonsmoking mothers 
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recorded decreases in very low birth weight for workplace bans 

(-0.01%) and preterm births (-0.02%), p>0.05. 

Birth weight, low birth weight, 

preterm birth, small for 

gestational age 

Hawkins et 

al. 2014 

Mothers 

(USA) 

Smoke-free restaurant legislation was not associated with 

adverse birth outcomes.  

 

Birth defect, Cleft lip with or 

without cleft palate, cleft palate 

alone, limb reduction defect, 

cyanotic congenital heart 

disease, gastroschisis, or any 

other birth defects 

Hawkins 

and Baum, 

2019 

Mothers  

(USA) 

Enactment of smoke-free legislation was not associated with 

birth defects (p>0.05). 

 

Birth weight, low birth weight, 

preterm birth, small for 

gestational age 

Hawkins 

and Baum, 

2019 

Mothers  

(USA) 

No evidence was found for associations between the enactment 

of smoke-free legislation and all birth outcomes, except 

preterm birth, such that smoke-free legislation was associated 

with a 5.60 percentage point increase in preterm birth (3.70, 

7.50; p<0.01). 

 

Infant, neonatal mortality rate Hone et al. 

2020 

Infant  

(Brazil) 

Comprehensive smoke-free legislation implementation was 

associated with -5.2 % (95% CI: -8.3 to -2.1, p<0.001) and -3.4 

% (95% CI: -6.7 to -0.1, p<0.05) step reductions in infant and 

neonatal mortality, respectively. 

 

Small-for-gestational-age (SGA) 

prevalence 

Kabir et al. 

2013 

Women with singleton 

livebirths  

(Ireland) 

There was a significant immediate decline in SGA rates after 

the smoking ban (-0.45%; 95% CI: -0.7 to -0.19, p<0.0007), 

which was sustained over time with a gradual effects estimated 

at -0.02% (p<0.0001).  

 

Preterm delivery, small for 

gestational age 

Mackay et 

al. 2012 

Women with singleton 

births 

(Scotland) 

Three months prior to the legislation, there were significant 

decreases in small for gestational age (−4.52%, 95% CI= 

−8.28, −0.60, p = 0.024) and overall preterm delivery 

(−11.72%, 95% CI= −15.87, −7.35, p<0.001). 

 

Birth weight (mean), small-for-

gestational-age (SGA), 

premature birth prevalence 

Mallma et 

al. 2020 

Women with singleton 

births  

(Peru) 

After implementation of the tobacco control laws, there 

statistically significant reduction in prevalence of premature 

births by 30 cases per 10,000 live births. Decreases of -3.10 

grams in birthweight and 6 cases per 10,000 live births in SGA 

were statistically insignificant. 

 

Birth weight (mean), low birth 

weight, very low birth weight 
prevalence 

Markowitz 

et al. 2013 

Women with singleton 

births  

(USA) 

Complete smoking bans in restaurant showed no statistically 

significant effects on birth outcomes. There were increases 

ranging between 2.8 and 6.6 %p for birth weight, slight drops 

between -0.3 and -0.4 %p for low birth weight, and 0.1 %p 

each for very low birth weight among women aged ≥20 years 

(p>0.05). All indicators moved in the adverse direction for 

women aged <20 years. 
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Preterm birth, low birth weight 

prevalence, small-for-

gestational-age (SGA) 

Simón et al. 

2017 

Mothers  

(Spain) 

Comprehensive smoking ban was associated with immediate 

and one year after implementation reductions in preterm birth 

(4.5% vs 4.1%) and low birth weight (2.3% vs 3.5%) rates. 

Partial smoking ban reduced SGA immediately (4.9%) and one 

year post-implementation (4.2%). 

 

Preterm, early-term births 

prevalence 

Vicedo-

Cabrera et 

al. 2016  

Newborn Children  

(Switzerland) 

After the implementation of the smoking ban in public places 

and workplaces in Switzerland, the risk of preterm birth and 

early term birth was significantly reduced [preterm birth: -

3.6% (95% CI: -9.3 to 2.5); early-term birth: -5.0% (95% CI: -

7.5 to -2.5).  

 

Health status 
Self-reported health status Shelley et al. 

2007 

Adult Chinese American 

(USA) 

Smokers who live under a total household smoking ban only or 

both a total household and total workplace ban were, 

respectively, 1.90 (CI: 0.99 to 3.67, p<0.05) and 2.61 (CI: 1.22 

to 4.08, p<0.01) times more likely to report better health status 

compared with those who reported no smoking ban at work or 

home. 

 

Policy: Smoke-free legislations = “clean indoor air acts”, i.e., laws banning restricting smoking in shared spaces such as public place, workplace, restaurants, bars 

Outcomes: AMI, Acute Myocardial Infarction; ACS, Acute Coronary Syndrome; IHD, Ischemic Heart Disease; CVD, Cardiovascular disease; STEMI, ST-elevation myocardial 

infarctions; COPD, Chronic Obstructive Pulmonary Disease; LBW, Low birth weight; VLBW, Very low birth weight; SGA, Small-for-gestational-age  

Metrics: CI, confidence interval; IRR, Incidence Rate Ratio; OR, odds ratio; RR, risk ratio/relative risk 

Note: 

Green: Positive effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring the policy 

Red: Negative effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring control 

Grey: No effect of tobacco policy, i.e., statistically non-significant increase or decrease in targeted outcome 
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eTable 12. Narrative Summary of Adverse Health Outcomes Following the Implementation of Tobacco Law1 

Outcome  Study  Participants 

(Country) 

Impact Conclusion 

Mortality 

Smoking-attributable 

mortality rate 

 

Holford et al. 

2014 

NA  

(USA) 

Estimated smoking-attributable deaths were reduced after tobacco 

control measures1 (-31%; 95% CI: -32 to -29). 

 

Cancer mortality rate Jiang et al. 2019 Youth and adults 

(Australia) 

The release of UK and US public health reports on tobacco in 1962 

and 1964 and the ban on cigarette ads on TV and radio in 1976 were 

found to have been associated with a reduction in mortality from all 

cancer types except liver cancer. 

 

Heart Diseases 
CVD hospitalization rate Wu et al. 2021 Adults  

(China) 

Hospital admission rates for all CVDs decreased significantly, 

immediately after implementing the comprehensive tobacco policy2, 

(-4%; 95% CI: -5.3 to -2.7). 

 

Lung Diseases 
Lung cancer Barnoya and 

Glantz, 2004 

NA 

(USA) 

A comprehensive tobacco control program is associated with a 

lower incidence of lung cancer (p=0.001). 
 

Birth Outcomes 
Small-for-gestational age 

(SGA) prevalence 

Peelen et al. 

2016 

 

Infant (singleton 

birth) 

(Netherland) 

 

The smoking ban in bars and restaurants, mass media campaign, and 

tobacco tax increase was associated with a statistically significant 

decrease in SGA (-4.4%; 95% CI: -2.4 to -6.4; p<0.001) 

 

Perinatal mortality rate, 

preterm birth, 

stillbirth, early neonatal 

mortality, very preterm 

birth, low birth weight, 

very low birth weight 

Peelen et al. 

2016 

 

Infant (singleton 

birth) 

(Netherland) 

 

The 2004 and 2008 policies of the smoking ban in workplaces, mass 

media campaigns, and tobacco tax increase were not associated with 

statistically significant changes in the odds of developing perinatal 

mortality, preterm birth, stillbirth, early neonatal mortality, very 

preterm birth, low birth weight, and very low birth weight. 

 

1Tobacco control measures include—education on smoking’s dangers, increases in cigarette taxes, smoke-free air laws, media campaigns, marketing, and sales restrictions, 

lawsuits, and cessation treatment programs 
2Comprehensive tobacco policy package: combining a complete ban on smoking in indoor public places, cessation support, more comprehensive bans on advertising, and tax rises 

Outcomes: CVD, Cardiovascular disease; SGA, Small-for-gestational-age. Metrics: CI, confidence interval 

Note: 

Green: Positive effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring the policy 

Red: Negative effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring control 

Grey: No effect of tobacco policy, i.e., statistically non-significant increase or decrease in targeted outcome 
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eTable 13. Narrative Summary of Adverse Health Outcomes Following the Implementation of an Increase in Cigarette Prices or Cigarette Taxes 

Outcome  Study  Participants 

(Country) 

Impact Conclusion 

Lung and heart diseases 

Sudden infant death 

syndrome (SIDS) 

prevalence 

Markowitz 2008 NA 

(USA) 

Higher cigarette prices and state excise taxes are negatively and 

significantly associated with a reduction in SIDS deaths. A 10% 

increase in the real price of cigarettes reduces SIDS deaths by 

6.7%-7.4%. Every 10% increase in the real taxes on cigarettes 

reduces SIDS deaths by 1.56%-1.79%. 

 

AMI, asthma, sudden 

cardiac death (SCD) 

hospitalization rate 

Ma et al. 2013 Adult  

(USA) 

An increase in the price of cigarettes to more than $4 per 20-

cigarette pack was associated with a significant decrease in age-

adjusted asthma hospitalization (p<0.001) and age-adjusted AMI 

hospitalization (p<0.05), and SCD rates (p=0.001).  

 

Birth outcome 
Birth weight (mean) Evans and 

Ringel, 1999 

Women with live 

births 

(USA) 

A one-cent increase in the state tax rate on cigarettes increases 

average birth weight by 0.16 g (p<0.05). 
 

Birth weight, low birth 

weight, preterm birth, 

small for gestational age 

Hawkins et al. 

2014 

Mothers 

(USA) 

Increases in cigarette taxes were associated with increased birth 

weight and a reduced number of adverse birth outcomes (low birth 

weight, preterm birth and small for gestational age). 

 

Birth defect, Cleft lip 

with or without cleft 

palate, cleft palate alone, 

limb reduction defect, 

cyanotic congenital heart 

disease, gastroschisis, or 

any other birth defects 

Hawkins and 

Baum, 2019 

Mothers  

(USA) 

Every $1.00 increase in cigarette taxes reduced the risk of infants 

having any birth defect by 0.0023 percentage points (p=0.02) and 

also reduced the risks of cyanotic heart defects (p=0.04), cleft palate 

(p=0.04), gastroschisis (p=0.02), and limb reduction (p=0.02). 

 

Birth weight, low birth 

weight, preterm birth, 

small for gestational age 

Hawkins and 

Baum, 2019 

Mothers  

(USA) 

Among white mothers, every $1.00 increase in cigarette taxes 

increased their infants’ birth weight by 4.19 g (p=0.003) and 

decreased the likelihood of having a baby born low birth weight by 

-0.05 percentage points (p=0.01), preterm by -0.04 percentage 

points (p=0.02), or small for gestational age by -0.18 percentage 

points (p=0.008).  

 

Birth weight (mean), 

Low birth weight, Very 

low birth weight 
prevalence 

Markowitz et al. 

2013 

Women with 

singleton births 

(USA) 

Cigarettes taxes showed no statistically significant effects on birth 

outcomes. With each $1 increase in the real tax on cigarettes, there 

were increases ranging between 1.0 and 5.0 %p for birth weight, 

drops between -0.1 and -0.6 %p for low birth weight, and between -

0.2 and -0.3 %p for very low birth weight among women aged <20 
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to 34 years (p>0.05). All indicators moved in the adverse direction 

for women aged ≥35 years. 

Infant mortality rate Patrick et al. 

2016 

Infant  

(USA) 

With every $1 increase in cigarette price per pack, there was an 

overall change in infant mortality rates of -0.19% (95% CI: -0.30 to 

-0.09). 

 

Fetal deaths, low birth 

weight, infant mortality 

Sen and Pierard, 

2011 

NA 

(Canada) 

Higher taxes are significantly correlated with lower infant 

mortalities and higher fetal deaths. 
 

Outcomes: SIDS, Sudden Infant Death Syndrome; Asthma, SCD, Sudden cardiac death. Metrics: CI, confidence interval 

Note: 

Green: Positive effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring the policy 

Red: Negative effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring control 

Grey: No effect of tobacco policy, i.e., statistically non-significant increase or decrease in targeted outcome 
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eTable 14. Narrative Summary of Adverse Health Outcomes Following the Implementation of Miscellaneous Policies 

Outcome  Study  Participants 

(Country) 

Impact Conclusion 

Minimum Cigarette Purchase Age 

Birth outcome 
Birth weight (mean), low 

birth weight, preterm 

birth incidence 

Yan 2014 Women who 

conceived between 

ages 19 to 21 years 

(USA) 

Pregnant women subject to the minimum cigarette purchase age of 

21 years (MCPA 21) policy were 1.5 percentage points (%p) 

(p<0.05) less likely to have low birth weight babies. Increases in 

birth weight of 11.4 gram and preterm terms of 1.2 %p given 

MCPA 21 were not statistically significant (p>0.05). 

 

Nicotine Replacement Therapy (NRT) 

Birth outcome 
Birth weight, gestational 

age at delivery 

Adams et al. 

2013 

Women with live 

births 

(USA) 

Coverage for NRT, medications and cessation counseling during 

pregnancy was associated with a small increase (<1 day) in infant 

gestation (p<0.05). 

 

Preterm birth, small for 

gestational age 

Jarlenski et al. 

2014 

Mothers 

(USA) 

The comprehensive smoking cessation coverage of 

pharmacotherapy (any form of NRT or bupropion for smoking 

cessation) and counseling did not have a significant effect on the 

probability of having a preterm birth or an infant small for 

gestational age. 

 

Tobacco Retailer Density 

Lung Diseases 
COPD-related inpatient 

hospital discharge 

outcomes 

Kong et al. 2021 NA 

(USA) 

Higher retailer density was associated with a 19% (IRR=1.19; 95% 

CI=1.12–1.27) higher COPD-related hospital discharge rate and 

30% (IRR=1.30; 95% CI=1.21–1.39) higher total COPD-related 

hospital costs per population. 

 

Note:Outcome: COPD, Chronic Obstructive Pulmonary Disease 

Green: Positive effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring the policy 

Red: Negative effect of tobacco policy, i.e., statistically significant increase or decrease in targeted outcome favoring control 

Grey: No effect of tobacco policy, i.e., statistically non-significant increase or decrease in targeted outcome. 

 

After implementation of free/discounted nicotine replacement therapy, 1 out of 2 studies reported a significant improvement in birth 

outcomes. The only study evaluating the impact of the minimum cigarette purchase age law found that it was associated with a lower 

prevalence of low birth weight, while another study evaluating the impact of tobacco retailer density found that higher retailer density 

was associated with higher discharge rates for chronic obstructive pulmonary disease (COPD) 
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