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Abstract Multicomponent tobacco control strategies are cru-
cial to combat the ongoing global smoking challenge. In the
twenty-first century, many countries have signed up to the
World Health Organization Framework Convention on To-
bacco Control, and in recent years a mounting number of
countries and regions have implemented partial or complete
smoking bans to protect the general public from passive
smoke exposure. There is substantial evidence that workers,
particularly in the hospitality sector, benefit from reduced
exposure. More recently, several reports have appeared from
different countries showing a temporal relationship between
the introduction of a smoking ban and reduced hospital ad-
missions for cardiovascular, respiratory and maternity out-
comes. This will have a measurable benefit for public health,
saving many lives. Multicomponent strategies could also re-
duce active smoking significantly if successfully implemented
worldwide.
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Introduction

It is a paradox that there has never been more active smoking
in human history, yet the momentum for tobacco control has
been gathering significantly in many countries in the twenty-
first century. A report from the Institute for Health Metrics and
Evaluation in the USA, examined the prevalence of smoking
across 187 countries and found that although the prevalence
worldwide has fallen since the 1980s and varies considerably
according to sex, social class and country, in absolute terms,
because of population expansion, it is estimated that of the
seven billion global population, one seventh of these, or
almost one billion individuals, are now smokers [1]. The
consequent burden of disease, in all its multisystem presenta-
tions, is scarcely calculable in human and economic terms.
Accordingly, the global public health challenge to
eliminate smoking remains as pressing as ever, and the
strategies for achieving this must be considered carefully.
One of these, the banning of active smoking in public
places to minimize passive smoke exposure of others, is a
key factor. The World Health Organization (WHO)
Framework Convention on Tobacco Control [2] was
adopted in 2003 and has become one of the most widely
embraced treaties in United Nations history. The public
health measures to tackle smoking are well known, and
the WHO recommends a comprehensive framework,
called the MPOWER package, which advocates and in-
cludes provisions such as tax and price measures, smoke-
free places, health warnings, a ban on tobacco advertising
and promotion and a ban on sales to minors. A recent
review of the data on the progress in every member state
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suggests that the highest-level MPOWER policies adopted
from 2007 to 2010 will result in 15 million fewer
smokers, and 7.4 million premature deaths will conse-
quently be averted by 2050 [3].

Outright prohibition of smoking and the production
of tobacco products has not been seriously entertained
in recent decades, although tobacco is as dangerous as
many illicit drugs, and indeed part of the argument to
legalize, for instance, cannabis rests on the logic that it
is no more or less harmful than tobacco or alcohol [4].
The revenue generated by governments and the income
received by producers and suppliers is weighed against
any argument against direct prohibition. However, there
is a legitimate case for discontinuation of subsidies to
the tobacco industry, and yet they are still widespread in
many countries, including those in the European Union
[5]. Measures to reduce access and market attractive-
ness, particularly for the young, are also widespread,
with selling to minors considered illegal in many juris-
dictions. Plain packaging and explicit health warnings
[6], introduced in, for instance, Australia have encoun-
tered more resistance by both free market and civil
liberties lobbies, and headway in curtailing supply is
slow.

The biggest boost received in tobacco control has been the
introduction at national, regional and institutional levels of
active smoking in confined or indoor spaces because of the
risks of involuntary or passive smoke exposure. The evidence
for such deleterious exposure was painstakingly amassed by
international health and tobacco control agencies, and today
few doubt the causal relationship between such exposure and
adverse outcomes at a population level, although at the indi-
vidual level the absolute risk of an outcome is low; because of
the widespread exposure, the WHO estimates second-hand
smoke kills 600,000 people annually [7].

In 2010, our group published a Cochrane systematic review
on the impact of state-level or regional-level bans on passive
smoke exposure, active smoking status and health outcomes
[8]. In that review we concluded that legislative smoking bans
did lead to a reduction in passive smoke exposure, particularly
in the workplace and for certain categories of workers, espe-
cially in the hospitality industry. There was less clear evidence
of an effect on active smoking, and the strongest emerging
evidence was for reductions in admissions for acute coronary
syndrome. We also found that there was an increase in support
for and compliance with smoking bans after the introduction
of the legislation. For the purposes of the present report, we
performed an updated literature search of all studies published
since 2010, which will ultimately feed into an update of our
systematic review.

In those 4 years there has continued to be a sizeable
published literature on all aspects of tobacco control policy.
Serious consideration is again being given to the outright
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banning of cigarettes and nicotine products [9]. The scientific
literature in recent years has continued to focus on the evalu-
ation of state-level legislative bans which strictly prohibit
smoking in public places, including workplaces. Reports
range from general discussions on the process and acceptabil-
ity of putting bans into force [10], to studies that report more
explicitly population attitudes to bans [11]. There is also a
substantial body of literature which reports on the impact of
bans in particular settings. Increasingly, there has been interest
in other specific settings, such as acute-care and psychiatric
hospitals, institutions, including prisons, and domestic set-
tings such as homes and cars.

There is a growing body of data on the impact of bans on
active smoking, which we also summarize and discuss further
herein. The strongest emerging data are from studies that
relate in temporal terms the impact of bans on morbidity at
the hospital level, especially for respiratory conditions in
adults and children, cardiovascular outcomes and maternal
health indicators, including preterm delivery. This, in turn,
has led to economic analyses of the burden of disease scenar-
ios in terms of potential health gain if smoke exposure can be
curbed and the converse if it cannot [12]. We discuss each of
these areas in more detail.

There is a large policy literature too which looks at the
other measures to control tobacco use and its economic impact
[13—15], the possible banning of specialist products such as
menthol cigarettes popular with initiating smokers [16] and
specifically in relation to young people, what kind of efforts
are effective, including in the school environment to deter
uptake [17]. A topic only starting to be researched and report-
ed on is the emergence of e-cigarettes, which might be effica-
cious substitutes for real cigarettes but may require regulation
and arguably return the visibility of public smoking [18-20].

Bans at the Level of Country, State or Region

Ireland was the first country to put in place a comprehensive
smoking ban in public places, followed by Scotland and
England and many countries in Europe, including Italy,
France and Spain. Many of the federal states of the USA have
reported on their ban experiences. There is also considerable
discussion in the literature about large countries such as Rus-
sia [21] and China [22] which have an enormous logistical
challenge to meet, and countries such as India, which has a
huge epidemic of cardiovascular disease, significantly attrib-
utable to smoking [12].

To assess the impact of bans on active smoking, reports at
the national level mainly use prevalence surveillance data
from routine sources. Anger et al. [23], for instance, used the
longitudinal German Socio-Economic Panel Study and found
no change in average smoking behaviour in the population,
but did find that individuals who go out more frequently to
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bars and restaurants were less likely to smoke and also
smoked less. Buonanno and Ranzini [24] estimated from their
analysis in Italy that smoking prevalence fell by 1.3 % and
daily cigarette consumption by 8 %. In another Italian analy-
sis, which summarized a number of findings from different
sources, both cigarette consumption and smoking prevalence
were reported as falling in relation to the introduction of the
ban, as were admissions for acute myocardial infarction
(AMI) [25]. In Taiwan, where a comprehensive tobacco con-
trol programme was introduced in 2009, there was a rise in the
annual cessation rate [26]. In New Zealand, there was no clear
evidence of an effect on adult smoking prevalence [27]. In
England, Hackshaw et al. [28] used national household survey
data and reported a significant, if temporary, increase in the
percentage of smokers attempting to stop, equally effective
across all social grades. Lewis et al. [29] looked at over-the-
counter sales of nicotine-replacement therapy and again found
a short-term increase in sales in the first half of the year in
which the ban in England was introduced. A small-scale study
in Albania showed rates of smoking rose, particularly in
women and young people, but attributed this to a lack of
enforcement and failure to adopt a comprehensive approach
to tobacco control measures [30].

From a comprehensive simulation model, Nagelhout et al.
[31] concluded that smoking prevalence and smoking-related
diseases in the Netherlands could be reduced substantially
through a combination of tax increases, legislation, media
and advertising campaigns, comprehensive cessation treat-
ment and youth access laws. Similarly, Basu et al. [12] created
a comprehensive microsimulation model that suggested that
tobacco control interventions in India could avert 25 % of
myocardial infarctions and strokes over the next decade in
India, substantially more than would be achieved by com-
bined pharmacological intervention for other risk factors.

Settings-Level Interventions

There is a very large evaluation literature on the impact of
control of second-hand smoke on the working environment,
showing almost universally that where bans are adequately
implemented, the clean air environment improves, and most
authors argue for comprehensive rather than partial bans
[32-34]. Many of these studies measured smoke particulates
or nicotine or cotinine exposures. Relatively few reported
active smoking rates, but rather reported smoke exposure
effects on smokers and non-smokers to establish if they differ
between these two groups of employees. The largest volume
of data examines the general workplace with different situa-
tions in various countries. Many of these workplace reports do
not address explicitly health outcomes, apart from minor
symptoms such as upper respiratory tract exposures at work
[35-37].

Of particular recent interest is the focus on specialist set-
tings. Hospitals, for instance, play a flagship role as leaders in
their community and can take a lead in promoting a smoke-
free environment, but also in creating the opportunity for
patients and staff to quit smoking or reduce their smoking
rates. In Ireland, St Vincent’s University Hospital banned
smoking outright on the campus and won a gold-level award
from the European Network of Smoke-Free Hospitals, and has
sustained high levels of support for the ban from both staff and
patients since, including an explicit exemption procedure
where deemed necessary on compassionate grounds [38,
39]. Kennedy et al. [40] state that health care professionals
are well placed to provide smoking cessation encouragement
to their patients. Lewis et al. [41], in a group of UK hospitals,
reported that a higher proportion of physicians (69 %) than
nurses (52 %) favoured a complete hospital smoking ban, and
this difference in attitudes according to professional category
was also seen in Ireland [42]. McCaffrey et al. [43] highlight
that long-stay residents of nursing homes, psychiatric hospi-
tals and prisons have been given exemptions from the legis-
lation on compassionate or civil liberties grounds, but both
staff and inmates are passively exposed to measurable levels
of smoke as a consequence. In many countries attempting to
move forward bans, there is difficulty of enforcement in health
care facilities as in Egypt [44] and China, where results are
mixed [45, 46].

There will, and should be, increasing focus on psychiatric
hospitals and facilities. The UK Royal College of Physicians
and Royal College of Psychiatrists [47] recognize the right of
this group of patients, who tend to have high smoking rates
and consequent comorbidities, to a comprehensive smoking
support service. In a setback for the tobacco control lobby, a
Scottish judge recently ruled that a smoking ban in a psychi-
atric hospital breached a patient’s human rights [48]. There are
also a number of legal and health and safety concerns to be
addressed [49]. In prisons, it was traditionally regarded as
a challenge to ban smoking because, again, of the very
high prevalence in this population, but this too may be
changing. In Switzerland, where a partial smoking ban
was implemented, both prisoners and staff had less pas-
sive smoke exposure in two studies [50, 51]. A total
smoking ban came into effect in New Zealand in 2011
[52] and second-hand smoke exposure has been improved
as a result [53]. In the USA, most correctional facilities
have introduced restrictions, and in one Ohio study, de-
spite the high smoking prevalence, prisoners knew the
health risks and most desired to quit smoking [54].

There was considerable concern in many places that the
banning of smoking in the workplace would lead to increased
smoking in the home. This does not seem to be borne out by
the evidence to date in many countries, including India [55]
and the UK, where significantly more children with smoking
parents lived in smoke-free homes after the ban [56]. Mons

@ Springer



418, Page 4 of 7

Curr Atheroscler Rep (2014) 16:418

et al. [57] reviewed data from Ireland, France, Germany and
the Netherlands and found significant between-country vari-
ability, but most smokers had at least partial smoking restric-
tions in their homes. There is also considerable focus on
banning smoking in private cars because of the clear risk of
passive smoke exposure in a closed environment. However,
the observational data are relatively sparse, with relatively low
reported rates of active smoking in cars [58, 59] perhaps
because effective self-policing is starting to occur, as in the
home setting.

Initiatives with Schools and Young People

There is clear acceptance in the literature that if people do not
take up smoking in their youth, they are unlikely to do so as
adults [17]. Creating a supportive framework at home and at
school is therefore important, and two systematic reviews
have recently been published on the effectiveness of such
interventions, again with mixed results, suggesting that robust,
theory-driven interventions are most appropriate in a frame-
work of strong tobacco control and the shifting of social
attitudes where young people regard non-smoking as the
norm. Grimshaw and Stanton [60] indicate that complex
intervention for young people shows promise, and Veeranki
etal. [61], reviewed data from 168 countries worldwide from
the Global Youth Tobacco Survey, and suggested that a com-
prehensive approach as advocated by the WHO is the best
strategy.

Health Outcomes
Circulatory and Respiratory Diseases

A persuasive body of evidence has accumulated over
recent years showing a temporal association with the
incidence of new admissions for circulatory events related
to smoking bans. There have been several recent reports
from the USA. Barr et al. [62] analysed AMI rates in 387
US counties that had enacted comprehensive smoking
bans and found a statistically significant ban-associated
decrease in admissions for AMI in the 12 months follow-
ing a ban, although this was dependent on the statistical
model assumptions they used. Dove et al. [63] showed
that the comprehensive statewide workplace law in Mas-
sachusetts was associated with an estimated 270 fewer
AMI deaths per year. Head et al. [64], in a city in Texas,
found reductions in admissions for AMI and strokes in
both black and white citizens, but discharge rates for
respiratory conditions were reduced for white citizens
only. In Arizona too, there were significant reductions
in hospital admissions for circulatory and respiratory
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conditions [65]. Another study from the USA examined
various model assumptions in relation to the New Jersey
statewide smoking ban [66]. Johnson and Beal [67]
reviewed electronic medical records in North Dakota
and reported a 30.6 % reduction in the heart attack rate
associated with the ban. By contrast, Rodu et al. [68]
reported no consistent picture when comparing 44 states
without bans with those which had implemented a com-
prehensive ban.

Using the data from the REGICOR study, Aguero et al.
[69] reported from Spain that AMI incidence and mortality
rates fell significantly after the introduction of the ban in 2006,
in both sexes, but especially in women and in older people.
Barone-Adesi et al. [70] reported across 20 Italian regions a
4 % reduction in hospital admissions for acute coronary events
after the introduction of that country’s ban. Two reports in the
Republic of Ireland showed a significant impact on cardiovas-
cular events. In the southwest of Ireland, Cronin et al. [71]
showed an early decrease in hospital admissions for acute
coronary syndrome, and Stallings-Smith et al. [72] in a time-
series analysis found an immediate 13 % decrease in all-cause
mortality and reductions also in the risk of ischaemic heart
disease and stroke. Kent et al. [73] also reported a decrease in
admissions with pulmonary illness in the Republic of Ireland
after the ban. In Liverpool, in the UK, a review of hospital
admissions data found a significant and sustained reduction in
myocardial infarction admissions beginning within a year of
the ban [74].

Christensen et al. [75], in Denmark, also found a significant
reduction in the number of AMI admissions, having taken
account of a number of possible confounding factors. In
Graubunden in Switzerland, the incidence of AMI remained
significantly lower after the ban, compared with that in a
region without such legislation [76]. Another Swiss review
[77] estimated from a meta-analysis that environmental tobac-
co smoke exposure in public places causes 32,000 preventable
hospital days. In the Netherlands, there was a small but
significant 6.8 % reduction in the number of sudden circula-
tory arrest cases after the workplace smoking ban had been in
place for 1 year [78]. Gaudreau et al. [79] reported a reduction
in AMI incidence immediately after the ban in Prince Edward
Island in Canada, but no change in the incidence of respiratory
conditions.

The association is therefore reasonably consistent, al-
though the mechanism of benefit is as yet unclear; that is, is
the sustained reduction in tobacco smoke exposure the direct
cause of this improvement, or is it mediated by a consequent
reduction in active smoking? Studies which provide data on
active smoking status and the degree of severity of the pre-
senting condition help us to understand the directly causal
pathway. Pell et al. [80] reported early after the ban was
introduced in Scotland that there had been a 17 % reduction
in acute coronary syndrome admissions in Scotland after the
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ban compared with a 4 % fall in England, which had not by
then introduced a ban. However, there was an association
according to smoking status, from a 14 % reduction in
smokers, to 19 % in ex-smokers and 21 % in non-smokers,
and 67 % of the decrease involved non-smokers, suggesting a
gain attributable to the improved smoke-free environment.
This group also reported a reduction in the rates of childhood
asthma admissions in both preschool and school-age children
[81]. Schmucker et al. [82] used the cardiac registry in Bremen
in northwest Germany, which serves the entire catchment area,
and found an overall 16 % reduction in the incidence of the
more serious ST-elevated myocardial infarctions (STEMI);
there was no change for smokers, but in non-smokers there
was a significant fall, consistently observed in all age groups
and in both sexes.

Maternal Health and Preterm Delivery

Reduction of active maternal smoking is important as it is
overwhelmingly known to be causally related to birth out-
comes. By extension, passive smoke exposure is also poten-
tially damaging to fetal growth and development. Adams et al.
[83] performed an economic analysis which indicated that a
$1 increase in taxes and prices would increase third-trimester
quit rates by 45 %, and advocated that states should use
multiple tobacco control policies to reduce active maternal
smoking. Been et al. [84] reviewed the evidence in relation to
second-hand smoke exposure of particular benefit to children
now emerging, including low-birth-weight deliveries, preterm
birth and asthma exacerbations. Cox et al. [85] reviewed all
singleton live births in Flanders in Belgium. They found no
trend in pre-term deliveries in advance of the ban but a
stepwise decrease in such deliveries, first after the initial
smoking ban in restaurants, and a further decrease after this
ban was also extended to bars. These patterns were again
across the social gradient and were not explained by adjust-
ment for either personal or environmental factors. Kabir et al.
[86] also reported a significant reduction in the rate of small-
for-gestational-age births both immediately and sustained
over the postban period. Nguyen et al. [87] compared women
living in municipalities with local indoor clean air ordinances
in Massachusetts and found that such women were less likely
to smoke during pregnancy. In Colorado, two cities were
compared, Pueblo and El Paso, the former having a citywide
smoking ban. The odds of both maternal smoking and preterm
births were significantly lower, although there was no impact
on birth weight [88].

Conclusion

There is mounting literature suggesting the effectiveness of
smoking bans in reducing morbidity associated with passive

smoke exposure, and this is becoming widely established now
in workplaces and settings such as prisons, hospitals and
health-care settings and in private homes and cars. Bans as
part of a multicomponent strategy for tobacco control could
make a substantial impact on smoking globally, with enor-
mous potential for health gain if successfully implemented.
Economic evaluations often have to work with limited data,
particularly in developing-country settings. Our best estimate
is that many lives would be saved if the concerted global
strategy is delivered.
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