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Abstract

Introduction In the past few years, comprehensive
smoke-free laws that prohibit smoking in all workplaces
have been introduced in many jurisdictions in the US,
Canada, and Europe. In this paper, we review published
studies to ascertain if there is any evidence of health ben-
efits resulting from the implementation of these laws.
Methods All papers relating to smoke-free legislation
published in or after 2004 were considered for inclusion in
this review. We used Pubmed, Google scholar, and Web of
Science as the main search tools. The primary focus of the
paper is on health outcomes, and thus many papers that
only report exposure data are not included.

Results  Studies using subjective measures of respiratory
health based on questionnaire data alone consistently
reported that workers experience fewer respiratory and
irritant symptoms following the introduction of smoke-free
laws. Some studies also found measured improvements in
the lung function of workers. However, the most dramatic
health outcome associated with smoke-free laws has been
the reduction in myocardial infarction in the general pop-
ulation. This outcome has been observed in the US,
Canada, and Europe, with studies reporting reductions of
between 6 and 40%, post-legislation, the larger reductions
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being mostly from studies with smaller population groups.
The evidence as to whether these smoke-free laws have
helped smokers to stop smoking or to reduce tobacco
consumption is less clear.

Conclusions There is now significant body of published
literature that demonstrates that smoke-free laws can lead
to improvements in the health of both workers who are
occupationally exposed and of the general population.
There is no longer any reason why non-smokers should be
exposed to SHS in any workplace. We recommend that all
countries adopt national smoke-free laws that are in line
with article 8 of the WHO Framework Convention
on Tobacco Control that sets out recommendations for
the development, implementation, and enforcement of
national, comprehensive smoke-free laws.

Keywords Smoking policies - Smoke-free laws -
Tobacco consumption

Introduction

In recent years, we have seen smoke-free laws introduced,
in various jurisdictions in the US, Canada, Europe, and
across the world (Table 1). A number of studies have
shown that the exposure to particulates (fine and ultra-fine)
and to various other components of tobacco smoke, such as
benzene, have dropped by between 80 and 90% following
the introduction of a smoke-free law (Connolly et al. 2009;
Goodman et al. 2007; Gorini et al. 2008; McNabola et al.
2006; Repace 2004; Semple et al. 2007a, b; Waring and
Siegel 2007). Although these studies have shown that
exposure has been reduced, the other important question
that needs to be answered is: Is there any evidence of health
benefits associated with these reductions in exposure due to
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Table 1 Countries/locations
(workplace smoking bans)

and dates

of smoking legislation

Ireland

Norway

Bulgaria

Italy

Belgium

Spain

Scotland
Luxembourg
Lithuania

Wales

Northern Ireland
England

Iceland

France

Finland

Estonia

The Netherlands
Portugal

Malta

Slovenia

Sweden

New Zealand
California, USA
Delaware, USA
New York
Massachusetts, USA
Georgetown, USA
Alberta, Canada
British Columbia, Canada

Newfoundland and
Labrador, Canada

Northwest Territories,
Canada

Nova Scotia, Canada
Nunavut Territory, Canada
Ontario, Canada
Quebec, Canada
Yukon, Canada
Western Australia
Tasmania, Australia
ACT, Australia
Bermuda

Isle of Man
Colombia
Guatemala

Mexico City

Mexico

Uruguay

Kenya

29 March 2004

01 June 2004

01 January 2005
10 January 2005
01 January 2006
01 January 2006
26 March 2006

05 September 2006
01 January 2007
02 April 2007

30 April 2007

01 July 2007

01 June 2007

01 February 2007
01 June 2007

05 June 2007

01 July 2008

01 January 2008
05 October 2005
05 August 2007
01 June 2005

10 December 2004
01 January 1998
27 November 2002
24 July 2003

04 July 2004

01 October 2005
01 January 2008
31 March 2008

01 July 2005

May 2004

01 April 2008

01 February 2004
31 May 2006

31 May 2006

15 May 2008

31 July 2006

01 January 2006
01 December 2006
01 April 2006

30 March 2008

04 December 2008
20 February 2009
26 February 2008
24 January 2008
29 February 2008
08 July 2008

Table 1 continued

Niger 15 May 2006

Federal Capital Territory, 31 May 2008
Nigeria

South Africa 2007

Hong Kong 01 January 2007

Singapore 01 July 2007

Taiwan June 2007

Iran 22 December 2007

2005 (in Santa Fe); 2006
(Cordoba, Nequen, Tucaman);
2008 (Entre Rios, Mendoza)

Argentina (6 provinces
and 16 municipalities)

the smoke-free laws. This paper reviews the evidence from
the published literature.

Background

Most of the studies on smoke-free laws have focussed on
measuring levels of particulates in bars and restaurants and
staff exposure in these venues, it was felt that workers in the
hospitality sector had the greatest exposure to second hand
smoke (SHS). This was also the employment sector where
there was the greatest opposition to the implementation of
smoke-free laws. Some studies have also measured coti-
nine: a sensitive, and tobacco specific, biomarker of second
hand smoke (SHS) exposure in non-smokers, both in
occupational groups and in the general population. Where
comprehensive smoke-free laws have been introduced,
reductions of between 70 and 90% in cotinine levels have
been observed in workers from the hospitality sector (All-
wright et al. 2005; Ellingsen et al. 2006; Farrelly et al. 2005;
Gotz et al. 2008; Semple et al. 2007a; Valente et al. 2007).
Most recently, Ferndndez et al. (2009) have assessed the
impact of the Spanish smoke-free legislation, which
allowed premises to opt for one of three levels—a complete
ban; a partial ban with designated smoking areas; and no
smoking restrictions at all. They found that cotinine con-
centrations decreased by 56% in workers from venues with
a total ban, 28% in venues with a partial ban and by 11%
where there were no smoking restrictions, confirming that
comprehensive smoke-free legislation provides the greatest
protection from SHS exposure for workers.

Large differences in population level exposure have also
been observed. For example, an analysis of the US
National Health and Nutrition Examination Survey
(NHANES) found that the cotinine concentrations of adults
living in counties with extensive smoke-free laws were
80% lower than adults living in counties with no smoke-
free laws (Pickett et al. 2006). While three other studies
have found reductions in cotinine of between 40 and 50%
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in both adults (Centers for Disease Control 2007; Haw and
Gruer 2007) and children (Akhtar et al. 2007) in the gen-
eral population directly associated with implementation of
comprehensive smoke-free laws. However, cotinine mea-
sures by themselves do not provide any direct evidence of
the accrual of health benefits.

This paper concentrates on published studies, which
provide evidence of health effects in workers, or the gen-
eral population, in a state or country following the
implementation of smoke-free laws in the workplace. The
following four health outcomes are consider: (1) changes in
self-reported irritant or respiratory symptoms derived from
questionnaire data; (2) measured changes in respiratory
health of workers or the general population; (3) cardio-
vascular health effects as reported in workers and or the
general population; (4) changes in smoking prevalence, or
tobacco consumption.

Methodology

The US surgeon general published a comprehensive report
in 2006 on the effects of passive smoking (US Surgeon
General 2006), which considered the published literature
up to 2004. This paper focuses on publication from 2004 to
mid 2009, which report on the health effects associated
with smoke-free laws, although not exclusively. This time
frame is appropriate as most of the national comprehensive
smoke-free laws have been introduced since 2004. The
smoke-free laws and when they were introduced are listed
in Table 1.

The main searches were conducted using PubMed,
Google Scholar, and Web of Science and Science direct,
and particular reference was also given to the journal
“Tobacco Control”. The authors of this work have been
previously published in this area and so are also familiar
with the literature.

Only papers containing information relevant to the four
categories of health outcome, listed above, were selected
for inclusion in this review. In addition, some papers
deemed to make an important contribution to our knowl-
edge, are also included.

Exposure to particles and health effects

It is well known that exposure to particulate pollution is
known to have adverse health effects, and that those most
exposed appear to have the greatest adverse health effects
(Committee on the medical effects of air pollutants 1995;
Dockery et al. 1993; Pope and Dockery 2006). If one can
reduce the exposure of the general population to particu-
lates, is there any evidence that there are health benefits.

Pope showed that total mortality in Utah Valley, US
decreased by 3.2% in line with a reduction in particulate
pollution levels during a strike in a local mill (Pope et al.
1992). We have also shown that total mortality in Dublin,
Ireland fell by 5.7% following a ban on coal sales. How-
ever, the fall in cardiovascular mortality was more marked
at 10.3% (Clancy et al. 2002). There is significant evidence
that exposure to fine particulate pollution is associated with
adverse cardiovascular effects (Clancy et al. 2002; Com-
mittee on the medical effects of air pollutants 1995; Pope
et al. 1992; Pope and Dockery 2006; Samet et al. 2000;
Schwartz and Morris 1995).

Tobacco smoke consists of fine and ultrafine particles,
when we specifically consider literature relating to the
exposure of non-smokers to second hand smoke, there is
evidence to show it is associated with adverse cardiovas-
cular effects (He et al. 1999; Heidrich et al. 2007,
McElduff et al. 1998; Otsuka et al. 2001; Raupach et al.
2006; Stranges et al. 2006). Hill et al. (2004) demonstrated
that never-smokers living with smokers had a reduced life
expectancy, again confirming the health risks of exposure
to passive smoking. Ong and Glantz (2004) predicted that
smoke-free workplaces would lead to a significant health
care saving, and that most of this benefit would accrue
from improved cardiovascular health among non-smokers,
because of the removal of their passive exposure.

In the rest of this paper, we examine the evidence from
the published literature about the impact of smoke-free
laws on health.

Questionnaire based respiratory health outcomes

A total of seven relevant respiratory articles were found. In
general, health outcomes (mainly respiratory and sensory
symptoms) were ascertained using subjective measure-
ments. We included papers that reported questionnaire-
based health outcomes. The results to date are mainly
reported from European countries, with comprehensive
smoke-free laws in place, and also a few from US states,
counties and cities.

A study in the Republic of Ireland, where a fully com-
prehensive workplace smoke-free law has been in place
since March 2004 reported a significant decline of 17% in
bar workers reporting any respiratory symptom 6 months
after implementation of their smoke-free law compared
with no decline in Northern Ireland among randomly
selected non-smoking bar staffs, where no ban was in place
at the time (Allwright et al. 2005). A longer follow-up
study in Dublin (Goodman et al. 2007), reported a 28%
drop in self-reported respiratory symptoms and a 50% drop
in irritant symptoms among bar staff a year after the
introduction of a workplace smoke-free laws. In Norway, a
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19% drop in respiratory symptoms was observed 5 months
post the ban, among workers in the hospitality industry
(Eagan et al. 2006). An even greater decline of 50% in
respiratory and sensory symptoms was reported after a 12-
month follow-up, post the Swedish ban among non-
smoking gaming workers (Larsson et al. 2008). In Spain,
which does not have a comprehensive smoke-free laws in
place, reported a maximum decline of 72% in self-reported
respiratory symptoms 12 months post the ban in a follow-
up study among hospitality workers (Fernandez et al.
2009). In Scotland, a significant drop in self-reported
symptoms of 26% was observed as early as 1 month post
the ban (Menzies et al. 20006), although seasonal factors as
an alternative explanation of these early results cannot be
ruled out, Ayres et al. (2009) report a 56% reduction in
‘phlegm production in non-smokers. Interestingly, they
also found an improvement in reported respiratory symp-
toms in smokers, with the proportion reporting wheezing
falling from 48% at baseline immediately before the ban to
31%, 1 year later. Goodman et al. (2007) also reported
improvements in self-reported symptoms in smokers (bar
staff), but due to the small numbers of smokers involved,
those results were not statistically significant.

Effects on measured lung function

Three published studies were identified that examined the
impact of smoke-free laws on lung function. Various
measurement parameters were used including forced expi-
ratory volume in 1-s (FEV,), and forced vital capacity
(FVC). Studies have also assessed peak expiratory flow rate
(PEF), forced mid-expiratory flow rate (FEF,5_75), and total
lung capacity (TLC), and Carbon Monoxide transfer
(DLCO). Skogstad et al. (2006) studied cross shift changes
in lung function in bar workers before and after the intro-
duction of the Norwegian legislation. They found
significant reductions in cross shift changes in lung function
in non-smokers (FEV,, FEF,s_75) and asthmatics (FEV,,
FEF,5_75, FVC). Interestingly, smokers also showed an
improvement but only in cross shift changes in PEF.
Although cross shift changes in lung function fell after the
legislation was introduced, with the exception of PEF,
absolute values for the other lung function measures were
also lower post-legislation. These findings may be
explained by the lower mean outdoor temperature of 3°C,
during the follow-up period, compared with 12°C at base-
line. A study of Scottish bar workers (Menzies et al. 2006)
also found a 5.1% increase in FEV; 2 months post-legis-
lation. However, as in the Norwegian study, seasonal
confounders between baseline and follow-up (temperature
and rates of respiratory infection) provide an alternative
explanation of the observed improvements in respiratory

health. The only published study that controlled for sea-
sonal effects was conducted in Ireland which followed up
bar workers exactly 1 year after baselines measures were
taken in never-smokers, there were small, but significant,
increases in predicted FVC, PEV, FEF, and TLC post-
legislation. In ex-smokers, there were significant improve-
ments in all measures, except PEF, but no significant
changes in lung function measures were observed for
smokers (Goodman et al. 2007).

Cardiovascular effects

Most of the published studies on cardiovascular admissions
are retrospective studies, and lack detailed information on
smoking status, and in particular information on exposure
to SHS. Nonetheless, there is a striking consistency in the
study findings.

There is now a growing body of evidence that suggests
that reducing exposure to passive smoking results in a
decrease in cardiovascular events, Lemstra et al. (2008)
report on a 13.5% drop in acute MI in Saskatoon Canada in
the period following regional smoke-free laws. This was
accompanied by a drop in smoking prevalence. In the US, a
number of studies have demonstrated reduced acute car-
diovascular events. Sargent et al. (2004) reported a 40% fall
in MI admissions for Helena Montana when smoke-free
laws were implemented in the city, while a more recent
study from Pueblo, CO, USA (Bartecchi et al. 2006) reports
areduction of 27% in acute MI admissions in the 18 months
following a city wide smoke-free laws compared to the
18 months pre ban, and their follow up extending the post-
ban period to 3 years shows a further 19% reduction in
acute MI admissions which were not observed in two con-
trol areas. Additional publications from the US report
similar findings. In Indiana, Seo and Torabi (2007) report a
significant drop in acute MI admissions among non-smok-
ers in Munroe County where a smoke-free law had been
introduced, while in Delaware county where no ban was in
place there was no significant change in acute MI admis-
sions. In New York State, Juster et al. (2007) report an 8%
drop in acute MIs associated with a statewide smoke-free
law, and they attribute this to a saving of $56 M in health
care expenditure. Khuder et al. (2007) reported that there
was a 39% drop in acute coronary heart disease in Bowling
Green, Ohio, within 1 year of the implementation of smoke-
free laws, and that this increased to a 47% fall 3 years after
the ban. Over the same time period, there was a significantly
smaller reduction in the neighboring Kent county in Ohio,
which was used as a control.

Studies from Europe also report reduction in acute car-
diovascular events, Barone-Adesi (2006) reported an 11%
decrease in acute MI admissions, based on a population of 4
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million people in the north of Italy, most of the observed
decrease was in people under the age of 60 and was in non-
smokers, which they suggest was due to the reduction in
passive smoking exposure. Cesaroni et al. (2008) studied
acute coronary events (out of hospital deaths and acute
admissions) in the 35-84 age group in Rome following the
Italian smoke-free laws, they reported a drop of between 7.9
and 11.2% in these acute coronary events. Also, from Italy,
Vasselli et al. (2008) report that acute MI based on data from
4 regions were 13% below what was expected, they say most
of this decrease was in men of working age. More recently,
in a prospective multi-centre study of admission to general
hospital for acute coronary syndrome in Scotland, Pell et al.
(2008) found a 17% reduction following the smoke-free
laws, while no such drop was observed in England, where no
ban was in place at the time. The greatest drop in the
admissions was among former smokers (19%), and never
smoked (21%), while for current smokers it was 14%.

Smoking prevalence and tobacco consumption

The primary reason for smoke-free laws is the protection of
workers from the adverse health effects of second hand
smoke, which is known to cause lung cancer, heart attacks,
stroke, and chronic bronchitis as well as exacerbating
asthma and being associated with a myriad of irritant
symptoms. Nevertheless, it is of interest to examine what
impact the legislation has had on smoking prevalence and
tobacco consumption. Table 2 lists the published studies to
date (Braverman et al. 2008; Elton and Campbell 2008;
Fernando et al. 2007; Fong et al. 2006; Gallus et al. 2006;
Keizer et al. 2009; Lemstra et al. 2008; McCaffrey et al.
2006; Mullally et al. 2009) where some aspects of preva-
lence were addressed usually in terms of exposure as a
measure of compliance with the law but none of these fully
address the question as to weather these laws reduce
national prevalence of smoking. In Ireland, there was a
decline in heavy smoking and a definite increase in demand
for cessation services in the year before the ban was
introduced in March 2004, but no significant overall
change in national prevalence. This is not as surprising as it
might appear at first sight, because in the lead up to the
introduction of the smoking ban, there was a great public
debate accompanied by considerable media activity and a
well worked out implementation plan, which included
reference to the “Quitline” and smoking cessation services.
Another aspect of this that may have some credence is that
the attitude of smokers before the ban was that they would
not be able to smoke after the ban. While it is true that they
would not be able to smoke in the workplace after the ban,
they could and did find alternative places to smoke when
the ban was introduced.

An unintended consequence of the Irish legislation has
been a proliferation of out door smoking areas. At first, it
was argued that this would not be utilized in Ireland because
of the high rainfall but in the event, these areas have become
very popular. There was also a worry that smoking in the
home might increase, but this has been shown not to occur
in countries where this has been tested (Akhtar et al. 2007,
Elton and Campbell 2008). It was also observed in Ireland
from a survey of children conducted after the ban, that there
was a very significant drop in the prevalence of smoking in
both girls and boys but particularly in girls (Clancy et al.
2008). It is clear that looking at the serial surveys, all these
cannot be attributed solely to the ban but it may have played
its part. If this is so, then one of the most interesting impacts
of the smoke-free legislation is the “denormalisation” of
smoking? It must be hard for children to think that there is
anything wrong with smoking if they see it going on in
public places and in sights of entertainment as well as at
home and indeed in cars, so anything that reduces this
perception is likely to have an effect on prevalence in the
longer term. It does not seem very likely that addicted
smokers would stop in great numbers because of not being
able to smoke during work and this is in general what has
been found although the table shows that there have in fact
been some decreases in prevalence in some groups although
this is far from universal (Braverman et al. 2008; Cesaroni
et al. 2008; Fernando et al. 2007; Fong et al. 2006; Keizer
et al. 2009; McCaffrey et al. 2006; Menzies et al. 2006;
Mullally et al. 2009; Pell et al. 2008). It is clear that the
introduction of smoke-free laws provides an opportunity to
increase the uptake of cessation services but for this to
happen such services must be available and accessible
which unfortunately is not the rule.

Discussion

It is clear that following workplace smoke-free laws, there
are remarkably consistent results (Allwright et al. 2005;
Eagan et al. 2006; Goodman et al. 2007; Larsson et al.
2008; Menzies et al. 2006; Valente et al. 2007) on self-
reported improvements in respiratory and irritant symp-
toms. Studies consistently find reductions in symptoms of
between 20 and 50%. Although these are subjective data, if
workers feel better, we argue this should be considered as a
positive health outcome.

Studies that have measured changes in pulmonary
function are fewer in number but those, which have been
published report improvements in respiratory health of bar
workers, as pulmonary function declines with age, an
improvement in respiratory health over time would not be
expected. The improvements in the lung function of non-
smokers add further weight to the argument smoke-free
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laws improve health. These respiratory results, both ques-
tionnaire based and those from pulmonary function testing
very similar to the early studies from California by Eisner
et al. (1998).

The most striking results published to date, which are
consistent from both the US, Canada and from a number of
European countries, are the marked improvement in the
cardiovascular health of the population as a whole, and
with significant reductions in acute myocardial infarction
(AMI) reported in all studies. Reductions range from
between 6 and 40%, with the larger reductions being
reported mostly from studies with smaller population sizes.
What is most marked about these reductions in MI is that
they are in the general population, most of whom are non-
smokers and demonstrate a clear benefit from the removal
of SHS exposure for the population as a whole. In partic-
ular, one can have great confidence in these results as some
studies (Bartecchi et al. 2006; Lemstra et al. 2008; Pell
et al. 2008) have shown that in neighboring counties where
there was no smoke-free laws, they did not observe the
same reduction in ML

There is, however, quite a large range in the observed
decreases reported for acute cardiovascular event, the earlier
studies in the US, which report the largest decreases (Bar-
tecchi et al. 2006; Khuder et al. 2007; Sargent et al. 2004;
Seo and Torabi 2007), in general related to small population
groups, with local legislation at county level. The results
from New York (Juster et al. 2007), which had significantly
larger population numbers, report an 8% drop, which is
considerably lower than that reported in the other US stud-
ies, however, in New York, there had been a series on smoke
free legislation introduced over a number of years, which
may have contributed to the smaller decrease reported.

The results reported from the European studies (Barone-
Adesi et al. 2006; Cesaroni et al. 2008; Pell et al. 2008;
Vasselli et al. 2008) all report reduction is acute cardio-
vascular events of below 20%. The results from Canada
(Lemstra et al. 2008) are also of a similar magnitude. It has
to be noted that not all the studies are reporting the exact
same outcomes, and not all are using the same age groups,
and there is also some uncertainly as to smoking status, this
will certainly account for some of the differences in the
reported results.

Three recent studies have attempted to investigate the
differences in change in acute myocardial infarctions (MI),
reported in the various smoking ban studies, each of these
three studies involved a re-analysis or meta analysis of the
already published data. Gasparrini et al. (2009) reanalyzed
the data for Tuscany and they report that the reductions in
acute MI are sensitive to the choice of analysis model used,
and they conclude that the plausible effects for acute MI
reductions could be lower than some of the estimates so far
reported.

Meyers et al. (2009) conduced a meta analysis of the
published studies from the US, Canada, and Europe, and
they report an overall 17% reduction in acute MI associated
with smoking bans, although they were unable to fully
explain the differences in the reported reductions.

Lightwood and Glantz (2009) also conducted a meta
analysis of the published literature on acute MI and
smoking bans, they conclude that the reduction in acute MI
are consistent once one take account of the follow-up
periods. They concluded that in countries with strong
smoke free laws that there is rapid and substantial benefits
in terms of reduced MIs and that these benefits grow with
time. This work may help explain the big differences in the
report acute MI results from the various studies (Barone-
Adesi et al. 2006; Bartecchi et al. 2006; Cesaroni et al.
2008; Juster et al. 2007; Khuder et al. 2007; Lemstra et al.
2008; Pell et al. 2008; Sargent et al. 2004; Seo and Torabi
2007; Vasselli et al. 2008).

Recently, Richiardi et al. (2009) investigated the plau-
sibility of these reported reductions in acute cardiovascular
events. Using simulations, and published relative risk
associated with active and passive smoking, they estimate
that reductions of between 5 and 15% in acute cardiovas-
cular events are to be expected following implementation
of legislation. This is consistent with the recent findings
from Europe (Barone-Adesi et al. 2006; Cesaroni et al.
2008; Pell et al. 2008; Vasselli et al. 2008), Canada
(Lemstra et al. 2008) and the US (Juster et al. 2007).

The evidence is quite clear that comprehensive workplace
smoke-free laws, not only improve the health of non-smok-
ing workers, but also the cardiovascular health of the general
population is also improved due to removal of the exposure
of the general population to SHS in bars and restaurants.

A desirable effect of a comprehensive smoke-free law
would be that it would reduce the smoking prevalence of
the general population, while there is evidence of this from
some studies, the outcomes differ quite a lot from place to
place. It is, however, anticipated that as smoke-free laws
become more established, that younger people will be less
likely to commence smoking, and that over time a reduc-
tion in prevalence will occur in all locations with a
comprehensive smoke-free laws, and other legislation
relating to a ban on advertising etc. This is in anticipation
of a cultural shift resulting in the “denormalisation” of
smoking in general society. We have reported evidence of
a reduction in smoking prevalence in young children in
Ireland following the smoke-free laws (Clancy et al. 2008).

Conclusions

We conclude that there is now significant and consistent
evidence from around the world which shows that
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comprehensive smoke-free laws aimed at protecting the
health of workers are associated with improvements in the
respiratory health of those workers, both self-reported and
measured, we also conclude that these smoke-free laws
have resulted in a significant reduction in the cardiovas-
cular health burden of the general population in the regions
where they have been introduced. We also conclude that
these smoke-free laws may contribute to a reduction in the
prevalence of smoking.

Article 8 of the WHO Framework Convention on
Tobacco Control (FCTC) sets out recommendations for the
development, implementation and enforcement of national,
comprehensive smoke-free laws. To date, the WHO FCTC
has been adopted by 164 countries. There is no doubt that
comprehensive smoke-free laws are associated with sig-
nificant health benefits. We believe that the evidence is
such that there is now no valid excuse for countries not to
implement comprehensive smoke-free laws and failure to
do so, will mean continuing to put the health of both
workers and the general population at risk.

References

Akhtar PC, Currie DB, Currie CE et al (2007) Changes in child
exposure to environmental tobacco smoke (CHSHS) study after
implementation of smoke-free legislation in Scotland: national
cross sectional survey. BMJ 335:545-549

Allwright S, Paul G, Greiner B, Mullally BJ, Pursell L, Kelly A,
Bonner B, D’Eath M, McConnell B, McLaughlin JP, O’Donovan
D, O’kane E, Perry 1J (2005) Legislation for smoke-free
workplaces and health of bar workers in Ireland: before and
after study. BMJ 331:1117

Ayres JG, Semple S, MacCalman L, Dempsey S, Hilton S, Hurley JF,
Miller BG, Naji A, Petticrew M (2009) Bar workers’ health and
environmental tobacco smoke exposure (BHSHSE): symptom-
atic improvement in bar staff following smoke-free legislation in
Scotland. Occup Environ Med 66:339-346

Barone-Adesi F, Vizzini L, Merletti F, Richiardi L (2006) Short-term
effects of Italian smoking regulation on rates of hospital
admission for acute myocardial infarction. Eur Heart J
27:2468-2472

Bartecchi C, Alsever RN, Nevin-Woods C, Thomas WM, Estacio RO,
Bartelson BB, Krantz MJ (2006) Reduction in the incidence of
acute myocardial infarction associated with a citywide smoking
ordinance. Circulation 114:1490-1496

Braverman MT, Aarg LE, Hetland J (2008) Changes in smoking
among restaurant and bar employees following Norway’s
comprehensive smoke-free laws. Health Promot Int 23:5-15

Centers for Disease Control (2007) Reduced secondhand smoke
exposure after implementation of a comprehensive statewide
smoke-free laws—New York, June 26, 2003-June 30, 2004.
Morb Mortal Wkly Rep 56:705-708

Cesaroni G, Forastiere F, Agabiti N, Valente P, Zuccaro P, Perucci
CA (2008) Effect of the Italian smoke-free laws on population
rates of acute coronary events. Circulation 117:1183-1188

Clancy L, Goodman P, Sinclair H, Dockery DW (2002) Effect of air-
pollution control on death rates in Dublin, Ireland: an interven-
tion study. Lancet 360:1210-1214

Clancy L, Manning PJ, Holohan J, Keogan S, Goodman PG, Kabir Z
(2008) Smoking and bronchitis symptoms among Irish school
children: an ISAAC protocol study, 1995-2007. Eur Resp J 32
(Supp 52)

Committee on the medical effects of air pollutants (1995) Health
effects of non-biological particles. Department of Health.
HMSO, London

Connolly GN, Carpenter CM, Travers MJ, Cummings KM, Hyland A,
Mulcahy M, Clancy L (2009) How smoke-free laws improve air
quality: a global study of Irish pubs. Nicotine Tob Res 11:600-
605

Dockery DW, Pope CA 3rd, Xu X, Spengler JD, Ware JH, Fay ME,
Ferris BG Jr, Speizer FE (1993) An association between air
pollution and mortality in six U.S. cities. N Engl J Med
329:1753-1759

Eagan TML, Hetland J, Aarg LE (2006) Decline in respiratory
symptoms in service workers five months after a public smoke-
free laws. Tob Control 15:242-246

Eisner MD, Smith AK, Blanc PD (1998) Bartenders’ respiratory
health after establishment of smoke free bars and taverns. JAMA
280:1909-1914

Ellingsen DG, Fladseth G, Daae HL et al (2006) Airborne exposure
and biological monitoring of bar and restaurant workers before
and after the introduction of a smoke-free laws. J Environ Monit
8:362-368

Elton PJ, Campbell P (2008) Smoking prevalence in a north-west
town following the introduction of smoke-free England. J Public
Health 30:415-420

Farrelly MC, Nonnemaker JM, Chou R et al (2005) Changes in
hospitality workers’ exposure to secondhand smoke following
the implementation of New York’s smoke-free law. Tob Control
14:236-241

Fernandez E, Fu M, Pascual JA, Lopez MJ, Pérez-Rios M, Schiaffino
A, Martinez-Sanchez JM, Ariza C, Saltdé E, Nebot M, the
Spanish Smoking Law Evaluation Group (2009) Impact of the
Spanish smoking law on exposure to second-hand smoke and
respiratory health in hospitality workers: a cohort study. PLoS
ONE 4:e4244

Fernando D, Fowles J, Woodward A, Christophersen A, Dickson S,
Hosking M et al (2007) Legislation reduces exposure to second-
hand tobacco smoke in New Zealand bars by about 90%. Tob
Control 16:235-238

Fong GT, Hyland A, Borland R, Hammond D, Hastings G, McNeill A
et al (2006) Reductions in tobacco smoke pollution and increases
in support for smoke-free public places following the imple-
mentation of comprehensive smoke-free workplace legislation in
the Republic of Ireland: findings from the ITC Ireland/UK
Survey. Tob Control 15(Suppl 3):1ii51-iii58

Gallus S, Zuccaro P, Colombo P, Apolone G, Pacifici R, Garattini S
et al (2006) Effects of new smoking regulations in Italy. Ann
Oncol 17:346-347

Gasparrini A, Gorini G, Barchielli A (2009) On the relationship
between smoking bans and incidence of acute myocardial
infarction. Eur J Epidemiol (on line 1 August 2009)

Goodman P, Agnew M, McCaffrey M, Paul G, Clancy L (2007)
Effects of the Irish smoke-free laws on respiratory health of bar
workers and air quality in Dublin pubs. Am J Respir Crit Care
Med 175:840-845

Gorini G, Moshammer H, Sbrogio L, Gasparrini A, Nebot M, Neuberger
M, Tamang E, Lopez MJ, Galeone D, Serrahima E, Italy & Austria
Before and After Study Working Group (2008) Italy and Austria
before and after study: second-hand smoke exposure in hospitality
premises before and after 2 years from the introduction of the Italian
smoke-free laws. Indoor Air 18:328-334

Gotz NK, van Tongeren M, Wareing H, Wallace LM, Semple S,
Maccalman L (2008) Changes in air quality and second-hand



378

P. G. Goodman et al.

smoke exposure in hospitality sector businesses after introduc-
tion of the English Smoke-free legislation. J Public Health
30:421-428

Haw SJ, Gruer L (2007) Changes in adult exposure to second hand
smoke following implementation of smoke-free legislation in
Scotland. BMJ 335:549-552

He J, Vupputuri S, Allen K, Prerost MR, Hughes J, Whelton PK
(1999) Passive smoking and the risk of coronary heart disease—a
meta-analysis of epidemiologic studies. N Engl J Med 340:920—
926

Heidrich J, Wellmann J, Heuschmann PU, Kraywinkel K, Keil U
(2007) Mortality and morbidity from coronary heart disease
attributable to passive smoking. Eur Heart J 28:2498-2502

Hill S, Blakely T, Kawachi I, Woodward A (2004) Mortality among
“never smokers” living with smokers: two cohort studies, 1981—
4 and 1996-9. BMJ 328:988-989

Juster HR, Loomis BR, Hinman TM, Farrelly MC, Hyland A, Bauer
UE, Birkhead GS (2007) Declines in hospital admissions for
acute myocardial infarction in New York State after implemen-
tation of a comprehensive smoke-free laws. Am J Public Health
97:2035-2039

Keizer I, Descloux V, Eytan A (2009) Variations in smoking after
admission to psychiatric inpatient units and impact of a partial
smoke-free laws on smoking and on smoking-related percep-
tions. Int J Soc Psychiatry 55:109-123

Khuder SA, Milz S, Jordan T, Price J, Silvestri K, Butler P (2007) The
impact of a smoke-free laws on hospital admissions for coronary
heart disease. Prev Med 45:3-8

Larsson M, Boéthius G, Axelsson S, Montgomery SM (2008)
Exposure to environmental tobacco smoke and health effects
among hospitality workers in Sweden—before and after the
implementation of a smoke-free law. Scand J Work Environ
Health 34:267-277

Lemstra M, Neudorf C, Opondo J (2008) Implications of a public
smoke-free laws. Can J Public Health 99:62-65

Lightwood JM, Glantz SA (2009) Declines in acute myocardial
infarction after smoke free laws and individual risk attributable
to secondhand smoke. Circulation 120:1373-1379

McCaffrey M, Goodman PG, Kelleher K, Clancy L (2006) Smoking,
occupancy and staffing levels in a selection of Dublin pubs pre
and post a national smoke-free laws, lessons for all. Ir J Med Sci
175:37-40

McElduff P, Dobson AJ, Jackson R, Beaglehole R, Heller RF, Lay-
Yee R (1998) Coronary events and exposure to environmental
tobacco smoke: a case-control study from Australia and New
Zealand. Tob Control 7:41-46

McNabola A, Broderick B, Johnston P, Gill L (2006) Effects of the
smoke-free laws on benzene and 1, 3-butadiene levels in pubs in
Dublin. J Environ Sci Health A Tox Hazard Subst Environ Eng
41:799-810

Menzies D, Nair A, Williamson PA et al (2006) Respiratory
symptoms, pulmonary function, and markers of inflammation
among bar workers before and after a legislative ban on smoking
in public places. JAMA 296:1742-1748

Meyers DG, Neuberger JS, He J (2009) Cardiovascular effect of bans
on smoking in public places: a systematic review and meta
analysis. ] Am Col Cardiol 54:1249-1255

Mullally BJ, Greiner BA, Allwright S, Paul G, Perry 1J (2009) The
effect of the Irish smoke-free workplace legislation on smoking
among bar workers. Eur J Public Health 19:206-211

Ong MK, Glantz SA (2004) Cardiovascular health and economic
effects of smoke-free workplaces. Am J Med 117:32-38

Otsuka R, Watanabe H, Hirata K, Tokai K, Muro T, Yoshiyama M,
Takeuchi K, Yoshikawa J (2001) Acute effects of passive
smoking on the coronary circulation in healthy young adults.
JAMA 286:436-441

Pell JP, Haw S, Cobbe S, Newby DE, Pell AC, Fischbacher C,
McConnachie A, Pringle S, Murdoch D, Dunn F, Oldroyd K,
Macintyre P, O’Rourke B, Borland W (2008) Smoke-free
legislation and hospitalizations for acute coronary syndrome. N
Engl J Med 359:482-491

Pickett MS, Schober SE, Brody DJ et al (2006) Smoke-free laws and
secondhand smoke exposure in US non-smoking adults, 1999—
2002. Tob Control 15:302-307

Pope CA 3rd, Dockery DW (2006) Health effects of fine particulate
air pollution: lines that connect. J Air Waste Manag Assoc
56:1368-1380

Pope CA III, Schwartz J, Ransom MR (1992) Daily mortality and
PM10 pollution in Utah Valley. Arch Environ Health 47:211-
217

Raupach T, Schafer K, Konstantinides S, Andreas S (2006) Second-
hand smoke as an acute threat for the cardiovascular system: a
change in paradigm. Eur Heart J 27:382-383

Repace J (2004) Respirable particles and carcinogens in the air of
Delaware hospitality venues before and after a smoke-free laws.
J Occup Environ Med 46:887-905

Richiardi L, Vizzini L, Merletti F, Barone-Adesi F (2009) Cardio-
vascular benefits of smoking regulations: the effect of decreased
exposure to passive smoking. Prev Med 48:167-172

Samet JM, Dominici F, Curriero FC, Coursac I, Zeger SL (2000) Fine
particulate air pollution and mortality in 20 U.S. cities, 1987-
1994. N Engl J Med 343:1742-1749

Sargent RP, Shepard RM, Glantz SA (2004) Reduced incidence of
admissions for myocardial infarction associated with public
smoke-free laws: before and after study. BMJ 328:977-983

Schwartz J, Morris R (1995) Air pollution and hospital admissions for
cardiovascular disease in Detroit, Michigan. Am J Epidemiol
142:23-35

Semple S, Creely KS, Naji A, Miller BG, Ayres JG (2007a)
Secondhand smoke levels in Scottish pubs: the effect of smoke-
free legislation. Tob Control 16:127-132

Semple S, Maccalman L, Naji AA et al (2007b) Bar workers’
exposure to second-hand smoke: the effect of Scottish smoke-
free legislation on occupational exposure. Ann Occup Hyg
51:571-580

Seo DC, Torabi MR (2007) Reduced admissions for acute myocardial
infarction associated with a public smoke-free laws: matched
controlled study. J Drug Educ 37:217-226

Skogstad M, Kjaerheim K, Fladseth G et al (2006) Cross shift changes
in lung function among bar and restaurant workers before and
after implementation of a smoke-free laws. Occup Environ Med
63:482-487

Stranges S, Bonner MR, Fucci F, Cummings KM, Freudenheim JL, Dorn
JM, Muti P, Giovino GA, Hyland A, Trevisan M (2006) Lifetime
cumulative exposure to secondhand smoke and risk of myocardial
infarction in never smokers: results from the Western New York
health study, 1995-2001. Arch Intern Med 166:1961-1967

US Surgeon General (2006) The health consequences of involuntary
exposure to tobacco smoke: a report of the US Surgeon General.
Department of Health and Human Services. CDC Office on
Smoking and Health

Valente P, Forastiere F, Bacosi A et al (2007) Exposure to fine and
ultrafine particles from secondhand smoke in public places
before and after the smoke-free laws, Italy 2005. Tob Control
16:312-317

Vasselli S, Papini P, Gaelone D, Spizzichino L, De Campora E, Gnavi
R, Saitto C, Binkin N, Laurendi G (2008) Reduction incidence of
myocardial infarction associated with a national legislative ban
on smoking. Minerva Cardioangiol 56:197-203

Waring MS, Siegel JA (2007) An evaluation of the indoor air quality
in bars before and after a smoke-free laws in Austin, Texas. J
Expo Sci Environ Epidemiol 17:260-268



	Are there health benefits associated with comprehensive �smoke-free laws
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Background
	Methodology
	Exposure to particles and health effects
	Questionnaire based respiratory health outcomes
	Effects on measured lung function
	Cardiovascular effects
	Smoking prevalence and tobacco consumption
	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


