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Introduction

Tobacco smoking is one of the leading causes of preventable 
death, killing more than 8 million people a year worldwide. 
Currently, more than 1 billion people smoke, with over 80% 
living in low- and middle-income countries (1). Although 
tobacco control has been recognized as a top target for 
public health, tobacco use still remains the single largest 
preventable cause of disease and premature death. Every year, 
cigarette smoking results in estimated 443,000 premature 
deaths, of which about 49,400 occur in non-smokers due to 

the exposure to secondhand smoke (SHS) (2). Over the past  
5 years, much progress has been made in reducing tobacco 
use in Europe and USA through effective tobacco control 
policies.

The Framework Convention on Tobacco Control 
(FCTC) is a supranational agreement that seeks to protect 
present and future generations from the devastating health, 
social, environmental and economic consequences of 
tobacco consumption and exposure to tobacco smoke, by 
enacting a set of universal standards stating the dangers 

Review Article on Improving Outcomes in Lung Cancer Through Early Diagnosis and Smoking Cessation

Impact of tobacco control interventions on smoking initiation, 
cessation, and prevalence: a systematic review

Daniela Bafunno, Annamaria Catino, Vito Lamorgese, Gabriella Del Bene, Vito Longo, Michele 
Montrone, Francesco Pesola, Pamela Pizzutilo, Sandro Cassiano, Angelica Mastrandrea, Donata Ricci, 
Patrizia Petrillo, Niccolò Varesano, Antonella Zacheo, Domenico Galetta

Thoracic Oncology Unit, IRCCS Istituto Tumori “Giovanni Paolo II”, Bari, Italy

Contributions: (I) Conception and design: D Bafunno, A Catino, D Galetta; (II) Administrative support: None; (III) Provision of study materials 

or patients: None; (IV) Collection and assembly of data: D Bafunno, A Catino; (V) Data analysis and interpretation: None; (V) Data analysis and 

interpretation: All authors; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Annamaria Catino, MD. Thoracic Oncology Unit, IRCCS Istituto Tumori “Giovanni Paolo II”, 65 Viale Orazio Flacco, 70124 

Bari, Italy. Email: annamaria.catino@gmail.com; a.catino@oncologico.bari.it.

Abstract: This article investigates the effects of tobacco control policies on smoking initiation, cessation 
and prevalence by examining the papers published in the last 5 years. Twenty-one articles have been selected 
by two authors and sorted by four types of tobacco control: tobacco prices, anti-smoking campaigns for 
young people, mass media intervention and public smoking bans. Price/tax increase has deterrent effect on 
smoking initiation but does not promote smoking cessation; intervention on young people could reduce the 
smoking initiation if carried out at an early age and if acted on social skills and with peer-led approach, as 
opposed to restraining measures which hare generally easily circumvented by young people. The mass media 
campaigns showed positive effect on attempts to quit among smokers if carried forward over time and by 
involving multiple communication channels (TV, internet, radio). The bans in public have little effect on 
smoking cessation but could improve the overall well-being of non-smokers. Heterogeneous results have 
been described by different studies probably because of different research methodologies, cultural aspects 
and the really effective implementation of the rules for each country. In conclusion, comprehensive tobacco 
control interventions to reduce smoking prevalence and modify the smoking behavior are recommended. 
Moreover, the use of e-cigarettes and heat-not-burn (HnB) products, as possible helping tool for smoke 
cessation, currently remains controversial.

Keywords: Tobacco control policy; smoking prevalence; smoking initiation; smoking cessation

Submitted Jan 14, 2020. Accepted for publication Feb 03, 2020.

doi: 10.21037/jtd.2020.02.23

View this article at: http://dx.doi.org/10.21037/jtd.2020.02.23

3856

https://crossmark.crossref.org/dialog/?doi=10.21037/jtd.2020.02.23


3845Journal of Thoracic Disease, Vol 12, No 7 July 2020

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2020;12(7):3844-3856 | http://dx.doi.org/10.21037/jtd.2020.02.23

of tobacco and limiting its use in all forms worldwide (3). 
For this purpose, the treaty’s provisions include rules that 
govern the production, sale, distribution, advertisement, 
and taxation of tobacco. However, full implementation of 
the treaty and most of its obligations still remain poor (4).

The implementation of the tobacco control activity in 
53 countries in the WHO European Region countries has 
been analyzed (5). The assessment provided a mixed picture 
and a low implementation rate was observed for several 
indicators: 25 countries have increased tobacco taxes, only 
14 countries have laws on smoke-free public places, only 7 
countries have ban advertising, promotion and sponsorship. 
This highlights both the difficulty of putting international 
agreements into place and practice, and perhaps the pressure 
from the tobacco lobby to delay and postpone effective 
measures of tobacco control. In addiction the countries of 
Africa Region, where there is a tobacco epidemic for several 
reasons, including lack of funding to implement prevention 
measures, represent a cause of concern (1).

Among the proven policy interventions, the most used 
tobacco-control measure is to increase excise taxes on 
tobacco products. While the governments raise taxes, 
tobacco companies generally raise prices to preserve their 
profits, and the higher prices deter consumption. Notably, 
consumption decreases more in young and lower-income 
people, thereby potentially protecting more vulnerable 
groups (5). Other non-price tobacco control policies have 
been conducted, such as the smoking ban in the workplace, 
as well as spaces where people live, eat, and engage in 
recreational activities, with the aim to preserve also non-
smokers’ health. Furthermore, to improve the knowledge, 
attitudes and behavior of a large proportion of the adult and 
young people, numerous projects have been implemented 
through the mass media and in the school context, as a 
means of delivery preventive health messages, mainly to 
limit the initiation and to promote the smoking cessation.

In 2013 the European Commission (6) has proposed 
new directives about labeling and packaging of tobacco 
products by introducing warning text with pictorial warning 
that occupies 75% of the cigarette packages. Subsequently, 
an increasing number of countries (France, the UK, New 
Zealand and Norway) have emulated Australia by legislating 
that tobacco products can only be in plain, standardized 
packs, without logos and colors, thus diminishing the appeal 
to consumers, including the young people (7).

In order to clarify the benefits of intervention programs 
and the most effective methods in Europe and USA, in 

this review we have analyzed the effects of tobacco control 
policies on smoking initiation, considering that the age 
of onset of tobacco use is an important predictor of life-
time tobacco use. An individual who starts smoking at an 
early age has a higher probability of a long-term tobacco 
addiction (8). Also, the age of smoking cessation is very 
important, since Pirie et al. (9) have shown that quitting 
smoking before the age of 40 avoids more than 90% of the 
excess mortality.

In this study we present recent programmes which have 
contributed at supporting the tobacco control policies. 
The review is based on the findings of published systematic 
reviews, other reviews and studies available in the main 
search engines. To organize the wealth of information on 
the topic of tobacco prevention and control efforts among 
adults and youth, we categorized efforts into the following 
areas: tobacco excise taxes; tobacco control on young 
people; public education through mass media campaigns; 
introduction of smoke-free indoor environments; the recent 
entry in the market of electronic nicotine delivery systems 
(ENDS/e-cigarettes) and new heated tobacco products 
[heat-not-burn (HnB)] and their possible related impact on 
smoking cessation.

Study design and scope

We have analyzed the main smoking-prevention/cessation 
activities and their effectiveness, achieved in Switzerland, 
Europe, UK, USA, South America, New Zealand and 
Australia. The articles published between 2014 and 2019 
and including a large sample size have been selected 
by using the search terms: anti-smoking advertising 
intervention, anti-smoking mass media intervention, 
tobacco intervention programme, e-cigarette and HnB 
tobacco products. The main sources were PubMed, 
EBSCOhost and Cochrane Library database. Only English-
written peer-reviewed articles were considered.

We have categorized the following areas: (I) tobacco 
excise taxes; (II) tobacco control on young people; (III) mass 
media campaigns; (IV) smoke-free indoor environments; (V) 
the role of ENDS and HnB as possible tools helping smoke 
cessation.

Data extraction

Between October 1st, 2019 and December 1st, 2019, the 
data were extracted on the basis of study design, setting, 
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sample size and characteristics, study length, type of 
intervention, and measures of effectiveness, by using the 
keywords described above. A formal meta-analysis of the 
literature was not feasible because of the differences in study 
population, study design and outcome measures. Hence, we 
used a qualitative systematic review.

Results

The initial search on electronic databases produced 38,557 
references (Figure 1). After removing duplicates, articles 
not written in English, and published before 2014, 842 
references were screened and analyzed by two reviewers.

Of the 842 full-text articles assessed for eligibility, 21 
papers met the inclusion criteria for this review: 5 regarding 
tobacco excise taxes and prices; 6 studies related to tobacco 
control on young people; 2 about mass media intervention; 
4 related to smoke-free indoor environments; 4 studies 
related to the role of ENDS and HnB.

The design and results of main published studies are 

summarized in Table 1.

Does tobacco taxation continue to be a useful 
tobacco control policy on smoking initiation and 
cessation?

To raise excise taxes on tobacco is one of the measures to 
control and reduce tobacco demand suggested by the WHO 
in the context of the FCTC. The longitudinal studies have 
found high strength of evidence to quantify the impact of 
increase in tobacco pricing (31-35). Wilkinson and Coll. (10) 
have demonstrated that tobacco tax increasing prompted 
immediate drops in smoking prevalence, as well as ongoing 
reductions in smoking prevalence. These findings occurred 
in Australia, a country that already had high tobacco prices 
due to pre-existing taxes. Recent European studies also 
have confirmed that raising tobacco taxes and smoke-
free policies are significantly related with a reduction in 
smoking among young and older adults and among those 
with lower education (11). Palali et al. highlighted that, 

Figure 1 PRISMA flow diagram.
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Table 1 Characteristics of included studies

Tobacco control 
policies

Studies State/region Sample Data Effects

Tobacco excise 
taxes and prices

Wilkinson (10) Australia 480,815 participants, 
aged 14+ years

Survey data Reductions in smoking prevalence

Serrano-Alarcón 
(11)

Europe 25,320 participants, 
aged 50+ years

Survey data Reduction in smoking prevalence among 
European older adults whit low education 
level

Palali (12) Europe sample size not 
known, aged  
14+ years

Eurobarometer data Negative effect on the initiation into 
smoking for males but not for females

Gonzalez-
Rozada and 
Mantamat (13)

Argentina 9,790 households, 
aged 15+ years

Global Adult 
Tobacco Survey

Negative effect on the initiation into 
smoking but does not promote the smoking 
cessation

van Hasselt (14) USA 226,315 youths (aged 
12–17) and 226,228 
young adults (aged 
18–25)

National Survey on 
Drug Use and Health

Negative effect on the initiation for youth, 
but the odds of smoking cessation 
remained unchanged

Tobacco control 
on young people

Dobbie (15) Scotland 2,130 participants, 
12–13 years-old

Interview, structured 
observations and 
surveys

The implementation of a peer-led smoking 
prevention intervention increased the 
frequency of conversations about smoking

McGee (16) UK 9–10 years-old, sample 
size not known

Interview post 
intervention

Positive intervention effect for cigarette 
refusal self-efficacy at 8 and 12 months 
post intervention

Sharapova (17) USA 19,580 participants, 
10–19 years-old

National Youth 
Tobacco Survey

Earlier ages of tobacco use initiation among 
USA middle and high school students are 
associated with sustained tobacco use and 
greater nicotine dependence

Meier (18) Switzerland 
and Europe

138,311 participants, 
14–17 years-old

Tobacco and 
Addiction 
Monitoring survey, 
Eurobarometer data

Small effect to reduction in teen smoking

Nuyts (19) Europe 4,104 participants, 
14–19 years-old

Survey and focus 
groups

The age-of-sale tobacco restrictions have 
reduced access to smoking young adults 
but the young people are easily able to 
circumvent identification and locking 
systems

Gorini (20) Italy About 43,000 
participants,  
11–16 years-old

Survey data Reductions in smoking prevalence for 
ever smokers, but not for current and daily 
smokers in adolescents. A weak mass 
media campaigns cause small effects in 
smokers

Table 1 (continued)

https://www.ncbi.nlm.nih.gov/pubmed/?term=Nuyts PAW%5BAuthor%5D&cauthor=true&cauthor_uid=31535686
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even though real prices of tobacco have been increasing over 
time in Europeans countries, the increase is much steeper in 
countries such as Finland and UK than in other countries (12).

However, Gonzalez-Rozada and Montamat (13) 
examined the role of tobacco prices on smoking onset and 
quitting by using data from the Global Adult Tobacco 
Survey (36), so reporting that an increase of 10% in real 
cigarette prices is expected to delay smoking onset by 
almost 2.5 years. On the other hand, the same policy is 
less effective to reduce the duration of the habit because 

there is no meaningful relationship between the duration 
of the smoking habit and the actual price of cigarettes. 
The policy of raising cigarette excise taxes in order to 
increment prices seems to be more effective to delay 
smoking onset; conversely, the same policy is less effective 
to reduce the duration of the habit. In fact, several studies 
reported that raising cigarette prices by increased taxes is a 
highly effective measure to reduce smoking among youth, 
young adults, and people with low socio-economic status. 
However, there is a striking lack of evidence about the 

Table 1 (continued)

Tobacco control 
policies

Studies State/region Sample Data Effects

Mass media 
intervention

Nogueira (21) Europe 6,011 participants, 
aged 18+ years

EUREST-PLUS ITC 
Europe Survey

Participants exposed to anti-smoking 
advertising were twice more likely to have a 
higher knowledge of smoking risks and to 
more quit attempts than those not exposed

England (22) USA 60,747 participants, 
mean age 25 years

Self-report contained 
in the birth certificate

Positive effect to quit attempts among 
smokers in the general population and in 
pregnant women

Smoke-
free indoor 
environments

Ferketich (23) Europe 18,056 participants, 
aged 15+ years

Survey data Government tobacco control policies 
are positively related to the individual-
level tobacco policy of having an in-home 
smoking ban

Jones (24) UK and 
Scotland

7,000 private 
households and 
10,264 individuals, 
aged 18+ years

British Household 
Panel Survey

Limited short run effects on both smoking 
prevalence and the total level of smoking

Boes (25) Switzerland 36,792 person-
year observations 
and 9,061 unique 
individuals, aged  
14+ years

SHP survey Negative effect on smoking rates 1 year 
after the implementation of the bans

Del Bono (26) Italy 178,472 participants, 
15–65 years-old

Italian Health 
Surveys

No impact on smoking prevalence but 
increased the overall well-being of non-
smokers

Role of ENDS  
and HnB

Bullen (27) New 
Zealand

657 participants, aged 
18+ years

Randomized study E-cig modestly effective on smoke 
cessation

Halpern (28) USA 6,006 participants, 
mean age 44 years

Randomized-
pragmatic

Financial incentives increase the smoking 
cessation rate

Hajek (29) UK 886 participants, mean 
age 44 years

Randomized Better abstinence rate for e-cig than NRT

Caponnetto (30) Italy 300 smokers, mean 
age 44 years

Prospective 
randomized 
controlled trial

Better smoke reduction and abstinence rate 
in smokers not willing to quit, favoring e-cig 
± nicotine

ENDS, electronic nicotine delivery systems; HnB, heat-not-burn; SHP, Swiss Household Panel; NRT, nicotine-replacement products.
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impact of increasing cigarette prices on smoking behavior 
in heavy/long-term smokers (37). In general, the available 
literature data have shown that the odds of smoking 
initiation decrease for youth after the tax increase but the 
odds of smoking cessation remain unchanged (14).

Therefore, a policy recommendation emerging from 
this evidence is that, for people with a developed addiction, 
a combination of increasing taxes and other public health 
policies, like cessation therapies, could be more necessary 
and effective.

What are the most effective tobacco prevention 
strategies in young people?

While the tobacco control policies have focused mainly 
on tobacco excise taxes, product advertising bans, and 
indoor/outdoor smoking bans, less attention has been paid 
to school tobacco control programmes and their impact 
on youth smoking behavior (38). Teenagers are generally 
more susceptible to social influences, such as peer pressure, 
experimentation and rebellion. These social influences 
are associated with a greater tendency to undertake in 
risk-taking behavior, such as drug taking or risky alcohol 
consumption, and can play a crucial role by influencing 
long-term health outcomes (39). Thus, the years of school 
attendance represent key period to implement interventions 
aimed to deter uptake of unhealthy behaviors.

In this report we i l lustrate some recent school 
programmes that have shown to be effective.

A Stop Smoking in Schools Trial (ASSIST) is a school-
based, peer-led smoking prevention programme that 
encourages the diffusion of non-smoking norms among 
secondary school students (aged 12–13) (15). In this 
intervention some students (aged 12–13) were recruited 
as “peer supporters” and received intensive training by 
professional health promotion staff. The peer supporters 
were trained to act with their peers in everyday situations 
to discourage smoking. ASSIST is also an example of 
programme that favors the peer communication about 
the risks of smoking, by involving schools and spreading 
information on smoking harms through social networks. 
The results of this programme suggest that young people 
feel peer-led health promotion as acceptable and credible.

Other interesting programmes have promoted correct 
lifestyles (sports, nutrition) as cigarette antagonists (16), also 

in primary school. The results showed short-term positive 
effects on smoking attitudes among children, and cigarette 
refusal self-efficacy among girls.

The most recent trend is to carry out activities based 
on cognitive information and social skills, in particular, 
to teach young people the resistance skill to say “no”, 
to manage peer pressure and influences, that have been 
identified as important predictors for starting smoking. 
For example, since 2002 the European Commission within 
the Community Programme for the prevention of drug 
dependence implemented the “UNPLUGGED project” 
(for students between the ages of 12 and 14) (40). A short-
term follow-up showed that the programme could reduce 
the use of tobacco, drugs, and intoxication drinking by 
25–30% as compared to the expected trends. These results 
are encouraging, especially considering the high prevalence 
rates of tobacco use among Czech adolescents (in 2016, 
more than one half of students: 55.6%) (41).

It is noteworthy that the most effective prevention 
activities are aimed at promoting social skills especially in 
younger people. van Ours (8) reported that the age of onset 
of tobacco use is an important predictor of life-time tobacco 
use. Also, Sharapova et al. (17) showed that earlier tobacco 
use initiation among USA middle and high school students 
correlates with protracted tobacco use and stronger nicotine 
addiction.

Meier et al. (18) investigated the effects of the ban on the 
sales of tobacco to teens in Switzerland and in the European 
Union, showing less than 1% point reduction in teen 
smoking, below the projected objective, probably because 
teens can circumvent the restrictions by getting cigarettes 
from other sources, such as their peers, instead of from 
stores (18).

Finally, to contrast the sales of cigarettes to minors, 
the cigarettes sales by retailers to individuals under age 18 
have been prohibited by law in the majority of countries. 
Enforcement actions should involve compliance checks, 
penalties, publicity, and bans on self-service displays or 
vending machines. Overall, the available data provide little 
evidence that youth access policies are effective in terms 
of reducing smoking prevalence; indeed, an Italian study 
observed an increase in daily smokers between 15 and  
16 years old (19,20).

It is important to implement prevention and information 
to children about cigarette smoking when they are still 

https://context.reverso.net/traduzione/inglese-italiano/below
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young and particularly receptive and able to set behaviors 
and approaches that persist into adulthood.

Do mass media campaigns and anti-smoking 
advertising impact on initiation, cessation, and 
prevalence of smokers?

The FCTC requires to promote and strengthen education 
and public awareness of the tobacco harms. Among the anti-
smoking mass media campaigns directed to large audiences 
with anti-smoking messaging via outdoor channels, such 
as billboards and posters, printed media like newspapers 
and magazines, social media and the internet, the most 
commonly used channels are television and radio. In these 
platforms, the message is communicated more quickly and 
efficiently to wide audiences during a defined period, with 
relatively low cost per person.

Nogueira et al. (21), through EUREST-PLUS project, 
showed that in Europe mass media campaigns are 
differently implemented. By comparing the anti-smoking 
advertising in six European countries, this study evidenced 
that the exposure to anti-smoking advertising is related to 
knowledge of smoking health risks and quit attempts, with 
consideration of socio demographic variables (country, sex, 
age, education, household income, level of urbanization, 
and smoking status). A high proportion of participants 
reported being exposed to anti-smoking advertising mostly 
by television. Young adults and those with higher education 
levels had significantly higher exposition to anti-smoking 
advertising on the internet and social media than older 
people and those with lower education level. No association 
was found by sex, income, and urbanization. These project 
findings confirm that there is an association between high 
exposure to mass media anti-smoking campaigns and 
increased knowledge of smoking health harms.

The association between high exposure to mass media 
anti-smoking campaigns and increased knowledge of smoke-
related harms is evident, provided that these campaigns are 
prolonged over time.

A recent study (22) investigated the specific impact of the 
TIPS campaign (aired for 12 weeks in USA that reached 
about 80% of cigarette smokers) on pregnant smokers. It 
emerged that the exposure to this national anti-smoking 
campaign for a general audience was correlated with 
smoking cessation in pregnant women. Cessation rates were 
statistically significantly higher in exposed versus unexposed 
women for almost all subpopulations examined. This 
result highlights the need to study and create specific anti-

smoking advertisements for subgroups of subjects instead of 
targeting the general population.

In Italy the tobacco control policies by mass media 
campaigns are weak, so over the past 20 years the rate of 
ever smokers slightly reduced, but did not decrease the 
rate of current smokers in the age group between 15– 
16 years, underscoring the need for stronger tobacco 
control measures in adolescents (20). The authors pointed 
out that in Italy the price of tobacco is substantially lower 
than in other European countries (although some proposals 
for price increases have been made); no reduction in tobacco 
sales of stores or vending machines has been reported after 
the introduction in 2013 of tighter rules on youth tobacco 
access. The authors conclude that, in this scenario, stronger 
tobacco control measures are urgently needed to determine 
a steeper decline in smoking prevalence in adults and 
adolescents, such as drastic rise in tobacco taxes, as well as 
well-designed mass media anti-tobacco campaigns, that are 
lacking since many years, and finally the introduction of 
plain package, which demonstrated positive results even in 
closer countries, such as France.

Do smoking ban in public places influence on 
initiation, cessation, and prevalence of smokers?

The smoking ban in public places represents a recent 
remarkable high-profile public health intervention. 
Currently, 17 European countries have comprehensive 
smoke-free laws in place. Among these, Italy, Ireland, 
the UK, Greece, Bulgaria, Malta, Spain and Hungary 
have  the  h ighes t  smoke- f ree  p rov i s ions  w i th  a 
complete ban on smoking in closed public places, on 
public transport and in workplaces, with only limited 
exceptions. Despite the primary aim of these bans was 
to protect nonsmokers from SHS, another aim of this 
prevention measure was to reduce the consumption 
of cigarettes and encourage to quit smoking. A recent 
study evaluated national tobacco control policies 
regarding the choice not to smoke even at home (23).  
A higher rate of complete in-home smoking ban has 
been reported in the western European countries (>80% 
in Finland and Sweden), as compared with the eastern 
European countries (<50% Croatia, Greece, Bulgaria and 
Poland). In addition, among 16 European Union Member 
States, strong national-level, comprehensive tobacco control 
policies, measured by the Tobacco Control Scale, were 
correlated to higher rate of voluntary in-home smoking 
bans. Whereas some studies have found a reduction in 
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tobacco consumption due to smoke-free laws, other reports 
didn’t show substantial changes. In Spain, the introduction 
of smoke-free laws reduced by 2% the proportion of 
households containing smokers although did not cause 
reductions in households’ expenditures on restaurant 
services or on bars and cafeteria services (42).

Jones et al. (24) evaluated the impact of smoking bans 
on active smoking from the British Household Panel 
Survey, showing limited short-run effects on both smoking 
prevalence and the total level of smoking, indicating that 
the smoking ban didn’t have significant impact on smoking 
prevalence in Scotland and England.

In Switzerland the bans were introduced in different 
regions at different times; Boes et al. (25), by using 
a difference-in-difference approach, have found a 
reduction of smoking rates but only 1 year after the bans 
implementation. According to the authors’ opinion, this lag 
could reflect the time needed to modify addictive behavior 
such as smoking and suggest minimal net welfare change 
attributable to smoking bans in Switzerland.

A recent article has investigated the impact of the public 
smoking ban, implemented in 2005 in Italy, on tobacco 
control and individual well-being. In this study, by adopting 
a difference-in-difference approach (that is a method 
to estimate causal effects of interventions), the Authors 
showed that the smoking bans only had an impact on some 
subgroups of smokers (single, low-educated, young), but 
improved the overall well-being of non-smokers (26). Also, 
this research showed that the previous studies, focusing on 
a before-after comparison, could have overestimated the 
effects of the ban.

Is there a role for new products (ENDS, HnB) in 
smoking cessation programmes?

ENDS and HnB products have been marketed and 
presented as healthier than traditional cigarettes; these new 
products have been also proposed as tools helping smokers 
to quit (43,44).

In the last few years, several studies have investigated 
about the ENDS use as a help to quit smoking. Although 
the ENDS use is associated with increased rates of 
attempting to stop smoking and reducing smoking, 
the reports are not homogeneous and the results are 
controversial, so the issue is still debated (27,28,45-53). A 
web-based survey conducted in Great Britain by Brose and 
Coll. (47) showed that the daily use of e-cigarettes while 
smoking appears to be associated with subsequent increases 

in rates of attempting to stop smoking and reducing 
smoking, but not with smoking cessation. In addition, data 
about long-term safety of ENDS are lacking (50,51,54-56).

In the randomized study by Bullen and Coll. (27), the 
abstinence rate was higher for e-cigarettes containing 
nicotine as compared with nicotine patches and placebo 
e-cigarettes.

Similarly, in the Cochrane review published in 2016 by 
Hartmann-Boyce and Coll., e-cigarettes with nicotine have 
shown better efficacy for long-term smoke cessation than 
nicotine-free e-cigarettes (56).

Recently, the American College of Preventive Medicine’s 
Practice Statement by Livingston and Coll. (57) included 
seven systematic reviews (56,58-63), with only limited 
evidence supporting the short-term efficacy of exclusive use 
of nicotine-containing ENDS in some randomized clinical 
trials (RCTs) as compared with observational studies. Also 
considering the heterogeneity of study arms, the efficacy 
of ENDS with respect to established evidence-based 
treatments is not yet clearly demonstrated.

A recent randomized trial added important data about 
the use of ENDS as possible aid to smoke cessation as 
compared to nicotine-replacement products (NRT); the 
study, conducted in UK on 886 subjects and with the expert 
guidance on the free choice of the fully available NRT, 
showed that e-cigarettes are more useful for smoke cessation 
than NRT. The 1-year abstinence rate was 18% and 9.9%, 
respectively, favoring the e-cigarette group [relative risk 
(RR): 1.83, 95% CI: 1.30 to 2.58; P<0.001] (29).

The stronger efficacy, almost twice as effective tool 
in helping smokers to quit, especially in comparison 
with previous studies (27,28,30), has been attributed to 
multiple factors, including the behavioral support for both 
subgroups, the use of refillable devices generally more 
efficient to nicotine delivery, and the population of subjects 
highly motivated to quit smoking.

As previously reported (27), the TEC study by Hajek 
and Coll. has confirmed the better control of tobacco 
withdrawal symptoms by e-cigarettes, as compared to 
NRT; furthermore, the rate of mouth and throat irritation 
and nausea, more frequent in e-cigarettes group and NRT 
group, respectively, was described (29).

A remarkable characteristic of this study is to focus 
on the behavioral support that seem to be crucial in this 
setting; in fact, as compared with the widely approved 
NRT, e-cigarettes seem to be more useful only if associated 
to behavioral interventions; this topic needs to be further 
investigated especially aiming to plan interventions in the 
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future smoking cessation policies, better focusing public 
health messages about counseling cessation programs (29).

Despite the interest and the potential application in real 
world interventions of the results deriving by this trial, some 
critical issues remain unresolved, mainly about the largely 
unknown long-term health risk of ENDS and the well-
known brain damages by nicotine as well as its carcinogen 
effect (64); moreover, further studies have to address also 
how to select the subjects according to the previous quit 
attempts by traditional available NRT and convinced 
motivation to quit, as well as the optimal duration of 
treatments to compare, as highlighted by Zhang (65).

The dual use in a not negligible rate of subjects in the 
TEC trial (29) has been also underscored as a meaningful 
health issue by Stein (66), due to the lack of information 
about this matter.

Among e-cigarette users, a large proportion wish to 
stop smoking or reduce the smoke-related harms (47,67); 
nevertheless, a subgroup of them continue to smoke 
cigarettes as “dual” use.

These subjects are characterized by the high number of 
failed quitting attempts, therefore by a particular resistance 
to smoking cessation programs (68).

A recent experience (69) explored the dual users’ 
interest in stop-smoking treatment by medications such as 
varenicline, and its impact on smoking and vaping behavior 
as well as on nicotine intake. Despite the study was not 
randomized, the findings suggest that varenicline offered to 
dual users is likely to promote successful abstinence from 
both smoking and vaping.

Finally, Selya and Coll. (70) have highlighted also a 
very important topic, regarding the need to accurately 
assess the amount of nicotine dependence when planning 
interventions using e-cigarettes as cessation tool, due to the 
possibly different contribution of nicotine’s dependence to 
the e-cigarettes effectiveness in this setting.

In HnB products, unlike conventional cigarettes, the 
tobacco is heated at lower temperatures (350 ℃ compared 
to over 600 ℃), so these products have been marketed as “at 
lower-risk” due to the expected lower exposition to toxics 
and carcinogens.

However, this characteristic of least harmful potential 
has not been definitively ascertained; a growing number of 
studies in the last few years have evidenced toxic effects on 
epithelium and smooth muscle cells of airway, including 
oxidative stress and release of cytokines (71).

Although inferior to traditional cigarettes, HnB products 
emit high levels of carbonyls, free radicals, aldehydes and 

other substances deserving further investigations (72-76), 
so playing a possible role in the smoke-related respiratory 
diseases including cancer (77).

The data about these harms are already partially 
available, but still not enough about the effects deriving 
from long-term exposure or dual use of HnB plus 
traditional cigarettes, due to the risk of increased nicotine 
assumption, likely with already happened with e-cigarettes 
(78,79).

About the relationship between HnB products and smoke 
addiction, it is noteworthy that a large part of non-smokers 
and young people acquire a smoke addiction through these 
new products (80); the use of these products with the aim 
of smoking cessation is still very controversial especially 
outside of dedicated and medical-assisted programs.

The nicotine intake of HnB and cigarettes is comparable, 
meeting the need of nicotine during the cessation 
programs of smokers, but keeping the physical dependence 
unchanged, although by reducing the harms related to the 
exposure to the combustion compounds (81); however, 
although the smoking modalities with these devices seem 
to reduce the desire for the traditional cigarettes, there is 
a lack of long-term studies assessing the efficacy of these 
devices in the cessation programs.

Conclusions

The main reason why tobacco products remain very 
popular is the aggressive marketing by tobacco industry. 
Tobacco brands seek to present products that convey 
glamour, coolness, and success. The health community and 
government authorities should strongly fight smoking and 
protecting non-smokers because smoking shortens smokers’ 
lives by about 12 years in males and by about 11 years  
in females; furthermore, over half of smokers die from a 
tobacco-related disease (82). In addition to tobacco price 
policies, many countries have introduced non-price tobacco 
control policies to reduce smoking, with contradictory 
results partially due to differences in methodology, making 
it challenging to attribute the effects on smoking incidence 
to a decrease in the uptake of smoking or an increase in 
quitting smoking (12). Our review tries to contribute to 
the knowledge about the correlation between tobacco 
control policies and smoking initiation and cessation. We 
have analyzed the overall impact of tobacco control policies 
and the separate components of these policies: tobacco 
excise taxes, tobacco control on young people; mass media 
campaigns and smoke-free indoor environments.
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The analysis of published articles clearly shows that 
there is not a single instrument useful to contrast and 
reduce smoking prevalence, mainly by preventing smoking 
initiation.

The tobacco control strategies should act differently at 
different levels and on specific target groups (for example 
young people or pregnant women). In particular, the 
programmes against the initiation of smoking should be 
aimed at young people in the classrooms principally by 
methods to increase self-efficacy and resistance skills to deny 
cigarette offers. Recent studies highlighted the importance 
of acting during pre-adolescence (83), as the interactions 
among peers mostly influence the lifelong learning habits 
of students. It would be helpful to invest the money of 
tobacco excise taxes in awareness raising, informing and 
prevention, in a consistent manner, in all countries. For 
instance, incentives could be introduced for the creation 
of antismoking centers, the group behavior therapy, and 
to support the purchase of drugs and nicotine replacement 
therapy, so improving the anti-tobacco policies.

The policy focused on the mass media seems less 
effective on young people while favoring the cessation 
of adult smokers. Overall, the prohibitions, although not 
clearly favoring the smoking cessation or the reduction in 
prevalence, could: (I) protect non-smokers from passive 
smoking, (II) denormalize the cigarette consumption, (III) 
make smoking a less acceptable behavior while promoting a 
cultural change.

Moreover, regarding to ENDS and HnB as possible tools 
helping smoke cessation, although the current e-cigarette 
users should be counseled towards complete cessation of 
cigarettes and e-cigarettes, some data support a possible 
role of e-cigarettes on smoking cessation, albeit by engaging 
smokers in a quit attempt (84). Further investigation is 
ongoing and is needed mainly about the optimal selection 
of subjects, the study designs and cessation modalities, as 
well as the impact of HnB products in this scenario.

Many aspects still need to be considered in order to 
understand the efficacy of policies including the culture 
of belonging, the pressures of the tobacco multinationals, 
the socio-economic level of the countries. In conclusion, 
we have summarized the main areas of tobacco prevention 
and control although it remains difficult to determine 
which one, among tobacco control measures, will be most 
effective on smoking cessation or to reduce prevalence and 
initiation. However, only a comprehensive tobacco control 
intervention can impact significantly on smoking prevalence 
as well as modify the smoking behavior.
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