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S

Objective: To identify and evaluate the options for population level government policies to increase the
prevalence of homes free of secondhand smoke.
Methods: The literature was searched for population level policy options and evidence on them. Three
criteria were used to evaluate the policy options: effectiveness, the reductions on inequalities in
secondhand smoke exposure, and cost effectiveness. The setting was four developed, English speaking
jurisdictions: Britain, USA, Australia, and New Zealand.
Results: Evidence from all four countries shows some association between relatively comprehensive
tobacco control programmes and lower prevalence levels of smoking in homes. The evidence of the effect
of such programmes on inequalities in smokefree home prevalence is limited. No published evidence was
found of the cost effectiveness of the programmes in achieving changes in smokefree homes. Within
comprehensive programmes, there is some indirect evidence that some mass media campaigns could
increase the prevalence of smokefree homes. Structural options that have potential to support smokefree
homes include smokefree places legislation, and laws for the protection of children.
Conclusion: The available evidence to date suggests that comprehensive tobacco control programmes (to
reduce the prevalence of smoking in the total population) are likely to be the most effective and sustainable
option for increasing the prevalence of smokefree homes.

econdhand smoke (SHS) exposure is important as a
cause of harm to human health and wellbeing. It is
dangerous at very low levels, with immediate adverse
effects in healthy adults.1 2 Large studies show that long term
exposure increases the risk of cardiovascular disease and
death for adult non-smokers.3 4 For infants and children,
there are numerous adverse health effects from SHS,
including the increased risk of death from sudden infant
death syndrome.5 SHS is included as a significant cause of
death in national mortality burdens.6–9
Homes are crucial sites of SHS exposure, and are one of the
last frontiers of tobacco control efforts to reduce SHS in
interiors. The social consequences of home SHS exposure
include increased school absence,10–12 which may have an
impact on educational experience. In addition, smoking in
homes results in health care spending, lost pay, lost and
lower production, higher cleaning and maintenance costs,
lower home resale prices, fire related costs and impacts, and
higher insurance costs.13 Other indirect and intangible costs
from children’s sickness resulting from SHS include time off
work for parents, transport, home care, support services, and
the downstream financial and other costs of the psychological stress on parents.14
Smoking bans inside homes may also decrease smoking
and smoking uptake. Such bans in the USA and New Zealand
have been associated with decreased rates of children
becoming smokers, leading to suggestions that the bans are
protective for smoking uptake.15–18 In California, smokers in
partly or totally smokefree homes were much more likely to
be light smokers, and to be able to wait at least 30 minutes
from waking for their first cigarette, relative to those in
homes without restrictions on smoking.19 In the USA,
smokers in smokefree houses were more likely to report a
quit attempt and to stop for at least six months.20 The results
have led to suggestions that the bans may promote quitting.
In addition to the direct SHS exposure from burning
cigarettes, further exposure occurs as the smoke particles
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deposited on clothes or household surfaces are mobilised
back into the air, or absorbed by hand to mouth contact.21
Thus smoking inside, while other household members are
outside, can subsequently result in SHS exposure to them.
The higher rates of smoking and home SHS exposure in
socially disadvantaged populations, and the lower likelihood
of smokers in those populations being able to quit,22 23 means
that a pro-equity approach requires options that particularly
benefit these populations.
Previous reviews and discussions of policies to increase the
prevalence of smokefree homes (that is, where no one
smokes inside) have largely focused on household and
individual level interventions.24–33 In contrast, this review
examines the options for population level government
policies to increase the prevalence of smokefree homes. Our
aim was to identify and evaluate the major options found in
the literature, where evidence was available of direct effects,
rather than to conduct a systematic review of all interventions.
The decisions of smokers and others in relation to SHS are
influenced by environmental factors,34 as well as the needs to
end nicotine craving.35 Smokers may use ‘‘self exempting’’
beliefs (varied forms of denial) to help reduce the contradictions between beliefs in SHS risks, and their behaviour.36
Predictors of positive attitudes to SHS restrictions in the
home include the presence of children, some or all the adults
being non-smokers, and believing that SHS can harm
people.37 Much of the theory around behaviour change and
SHS has been reviewed by Borland.38

METHODS
To identify the range and importance of the policy options,
and the evidence for them, a search was made through
Medline, Ebesco (MasterFILE Premier), and Google Scholar
electronic search engines, using selective combinations of the
search words: policy, population, environmental, passive,
secondhand, tobacco, smok*, cost*, home*, infant*, child*,
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Table 1 Comprehensive programmes and the prevalence of home SHS
Study

Population

Setting

Measures

Data collection

Results

Sample of 18
Nil days exposed in past Random telephone surveys Exposure to tobacco control programmes
California counties week
1996, 1998
was statistically significantly related to
higher smokefree home rate
10th grade students Sample of high
Nil days exposed in past Questionnaires given face The proportion not exposed significantly
Rohrbach et al,
schools in 18
week in indoor areas and to face to sample of classes increased: (1996: 34%; 1998: 42%)
200245
California counties cars
18 California
Home smoking ban
Cross sectional random
Exposure to tobacco control programmes
Norman, 200244 Smokers age 25
plus
counties
telephone survey, 1998
was significantly related to increased
smokefree home prevalence
United States
No smoking
Stratified sample, telephone State tax, media and smokefree laws were
Levy et al, 200446 Aged 15 plus
anywhere inside
and in-person surveys
significantly related to higher smokefree
1992/3, 1998/9
home prevalence
Adults
Victoria, Australia Household smokers
Representative sample, in- Smoking outside significantly increased:
Borland et al,
42
always smoke outside
person surveys 1995,1997 (1995: 20%; 1997: 28%)
1999
Thomson et al,
Aged 15 plus
New Zealand
1996: Not regularly
Stratified sample telephone The proportion not exposed significantly
44
2005
exposed, 2003: Nil days surveys
increased (1996: 72%; 2003: 82%)
exposed in past week
Year 10 students in New Zealand
1997–2002: No smoking Self administered
The proportion exposed to ‘‘no smoking
Thomson et al,
participating schools
inside
questionnaires
inside’’ significantly increased:
200550
2003: No smoking inside
1997: 62%
in past week
1998: 65%
2001: 69%
2002: 72%
2003: 70%
53
Mean of cotinine levels
Saliva cotinine in nonMean cotinine significantly decreased:
Jarvis et al, 2000 Children aged 11– Britain
15
smoking children
1988: 0.96 ng/ml
1998: 0.52 ng/ml
Rohrbach et al,
200239

Adults

parent* and qualitative (for literature published to March
2005). The combinations were informed by results obtained.
The references within the material found enabled further
publications to be identified. We looked for evidence that
would enable us to evaluate options by three criteria:
effectiveness, the reduction of inequalities in SHS exposure
in homes, and cost effectiveness. Effectiveness was judged by
changes in smokefree home prevalence. The selection of
studies was limited to those countries with sufficient
comparable data over time on smokefree home prevalence
(USA, Australia, New Zealand, and Britain).
Population level was taken as an approach (for instance,
mass media campaigns) that has the potential to affect a
population (whether it is defined by a jurisdiction, ethnic
group, or region) rather than identified individuals.
Jurisdictions included states, cities, and health authority
districts. We did not include individual level interventions,
where identified smokers or identified exposed non-smokers
are provided with personalised assistance (for example,
counselling to quit or to smoke outside).
A focus for this review was on interventions where there
were potentially substantive reductions in SHS exposure
(that is, completely smokefree homes) and so we discounted
interventions that promoted minor behaviour change such as
smoking by a window or smokefree rooms. The volatile
nature of tobacco smoke constituents means that such tactics
are of limited effectiveness in reducing SHS exposure to
others.39 40 Similarly, ventilation may reduce, but not eliminate the risk from SHS in homes.41

RESULTS
Four population based policy options were identified from
the search: comprehensive programmes, policies that change
public knowledge and actions on SHS, mass cessation
programmes, and structural options. The only population
level policy option that we found for which there was some
direct evidence of an association with the prevalence of
smokefree homes, or evidence on the reduction of inequalities

in exposure to SHS in homes, was comprehensive tobacco
control programmes. For this study, ‘‘comprehensive’’
programmes were defined as those that at minimum
included all of: active tobacco price policies, effective
education, smokefree places policies, and population level
cessation support.42 43 There is indirect evidence for the
effects of other population level interventions, such as media
campaigns and mass cessation programmes. It should be
noted that all the other elements of comprehensive programmes would need to be controlled for if such interventions were to be fully evaluated. In addition, some structural
options that had such a potential to support smokefree
homes were identified.
The measures found for defining smokefree homes varied
slightly. Unless otherwise stated below, they were: (a) the
survey interviewees being exposed to tobacco smoke for zero
days in their homes in the past week; or (b) where no
smoking was permitted anywhere in homes; or (c) where all
household smokers always smoked outside.
Comprehensive tobacco control programmes
Relatively comprehensive tobacco control programmes,
which include an emphasis on SHS, may meet the criteria
of effectiveness in increasing the proportion of smokefree
homes (table 1). No direct evidence was found for such
programmes as a cost effective way of increasing the
prevalence of smokefree homes.
In California, smoking adults exposed to components of
the statewide tobacco control programme had a significantly
higher chance than others of having home smoking bans.44
For Californian adults, the more components they were
exposed to, the stronger the chance of smokefree homes.
Californian 10th grade students had significantly decreased
exposure to SHS in indoor areas and cars between 1996 and
1998.45
The association of a relatively comprehensive tobacco
control programme and some evidence of increased smokefree home prevalence is repeated in comparisons of states in
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Table 2 Comprehensive tobacco control programmes and inequalities in home SHS exposure
Study

Population

Setting

Measures

Data collection

Results

Thomson et al,
200550

Aged 15 plus

New Zealand

1996: Not regularly
exposed, 2003: Nil days
exposed in past week

Stratified sample
telephone surveys

Gilpin et al,
54
2002

Children, youth California

Smoking banned inside

Telephone random
surveys

Significant reduction in inequalities during
1996–2003 (p,0.00001)*
Maori exposed: 48% to 30%
All exposed: 28% to 18%
A non-significant relative increase in
inequalities, with the difference between the
two groups being significant in 1999
(p,0.0001)* (1992: African American 32.6%,
non-Hispanic white 37.4%; 1999: African
American 75.6%, non-Hispanic white 80.4%)

*Calculated for this review using EpiInfo (CDC, Atlanta) and using extra data from Gilpin 2001.

the USA,46 in Victoria, Australia,47 48 and in New Zealand.49 50
In the comparisons between states of the USA, generally the
more elements in the programmes, and the greater their
strength, the higher the prevalence of smokefree homes.46 51
In Britain, while it is arguable whether even recent
government efforts on tobacco control could be described as
‘‘relatively comprehensive’’,52 the exposure of children as
measured by cotinine almost halved between 1988 and
1998.53
The published research evidence on the effect (or noneffect) of comprehensive tobacco control programmes on
inequalities in home SHS exposure is limited, and seems
context specific. In New Zealand, between 1996 and 2003
there was a statistically significant decrease in inequality
(table 2). However, in 2003 Maori were still 1.6 times more
likely to be exposed to SHS at home, compared with the total
population.50 In California, between 1992 and 1999 there was
a small but non-significant increase in inequality between
two ethnic groups, of youth SHS exposure at home (table 2).54
Indirect evidence for separate interventions for
supporting smokefree homes
There are indirect indications that within comprehensive
programmes, policies that change public knowledge and
actions on SHS may directly affect the prevalence of
smokefree homes. Mass media campaigns are a likely means
of changing behaviour on smoking in homes.56 57 There is
some evidence that beliefs drive decisions on creating and
maintaining smokefree homes. In California, even smokers
were five times more likely to report living in a smokefree
home if they believed in the harm of SHS.20
There is ‘‘strong scientific evidence’’ by the criteria of a
systematic review that mass media campaigns, combined
with other interventions, are effective in reducing smoking
prevalence.31 Such campaigns have also been found to be
relatively cost effective forms of tobacco control.31 58 Some
mass media campaigns that have included SHS themes have
been effective in increasing knowledge about SHS harm.59–61
We found no evidence of the effect of such campaigns on
inequalities in the prevalence of smokefree homes.
The published studies about mass media campaigns and
smoking in homes use measures different from ‘‘smokefree
homes’’. A 1992 media campaign in Victoria, Australia,
increased the proportion of non-smokers asking their visitors
not to smoke.62 In Tasmania, Australia, national media
campaigns and advice to pregnant mothers on avoiding
sudden infant death syndrome during 1988–1993 were
effective in reducing SHS exposure for infants. There was a
significant increase in mothers reporting not smoking while
holding or feeding the infant, or while in the same room or
house as the infant. There was also a reported increase in
others not smoking around infants.63 In the USA, exposure to
a media campaign on SHS resulted in increased intent to
have smokefree homes.61
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The contribution of smoking cessation to smokefree
homes
No population level smoking cessation intervention studies
were found that reported on the consequent prevalence of
smokefree homes. However, quitting has the potential to
contribute to an increase in smokefree homes. Telephone
counselling for cessation is typically part of, or associated
with, a mass media smoking cessation campaign.38 There is
strong evidence that, when combined with other interventions, Quitlines are effective in reducing smoking prevalence.
There is also strong evidence for the effectiveness of Quitlines
by themselves.64 65 One Quitline intervention, specifically for
smoking mothers of children under the age of 6, resulted in
12.5% of those contacted after six months self reporting as
not smoking for at least the past week.66
Structural options to support smokefree homes
This review did not identify direct evidence for structural
changes such as legislation affecting the prevalence of
smokefree homes. Nevertheless, the changing of social norms
across large populations may be an effective way to change
attitudes and behaviours around SHS in homes, and thus
increase the prevalence of smokefree homes. Such changes
can be encouraged by protecting public and workspaces from
SHS by legislation. For instance, banning smoking from
public and work places changes the foundations for risk
communication about SHS, and thus changes social norms
more generally.56 57 There is evidence from New South Wales,
Australia, that smokers and former smokers working in
smokefree workplaces are significantly more likely to have
smokefree homes.67
Besides smokefree public and workplaces legislation, other
aspects of a more supportive legal context for smokefree
homes could be seen as population level interventions. At
present, there is a limited legal base for increasing smokefree
home prevalence. One avenue is the enforcement of international agreements. With the exceptions of the USA and
Somalia, United Nation member nations are signatories to
the Convention on the Rights of the Child. This convention
legally binds governments to ensure those rights guaranteed
by the convention. The rights relevant to SHS exposure
include the right to life, and the use of the ‘‘best interests’’ of
the child as the primary consideration in any relevant
decision making by government or others.68 The application
of this law within the policy processes relevant to smokefree
homes has the potential to ensure that the protection of
children is prioritised over the interests of the tobacco
industry (for instance in the industry’s ability to be deceptive
on SHS harm). Such application could also help ensure that
any government interventions reduce inequalities in SHS
exposure in homes.
In a number of jurisdictions, there are instruments for legal
interventions to protect children from SHS in their homes.
These include legislation that enables child custody cases for
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the protection of the child.69 70 Improving the legislative or
common law base for such interventions could contribute to
increased protection at a population level. In some jurisdictions, such as the USA, legislation or common law may
provide some possible grounds for legal action to prevent SHS
exposure, particularly if SHS invades those spaces from
outside.71 72
The options for improving structural support could include
legislation to help protect homes from SHS penetration
because of external sources, improving legal action to ensure
that businesses do not dispense misleading information
about SHS, and requirements to help protect children from
SHS. Central and local governments could act directly to limit
smoking in the common airspaces of housing controlled by
public authorities. There could also be legislative requirements to set and monitor targets for hazard reduction that
would include the SHS exposure of children and nonsmoking adults.
Children have limited capacity to protect themselves from
SHS, and their exposure is involuntary. A precautionary life
course approach to health policy would also support the
protection from SHS of pregnant women, infants, and
children.73 Requirements by governments to help protect
children from SHS could start with monitoring obligations
for health authorities (for instance, to establish the prevalence of SHS exposure at home for young children
hospitalised with respiratory conditions). These requirements
could be similar to existing requirements for monitoring
communicable diseases, or could be built into government
funding contracts with health sector agencies.
Options that aim to increase the prevalence of smokefree
homes need to recognise the large sex differences for some
contexts, in the effect of some tobacco control interventions.74
While the smoking of fathers is important,75 the importance
of maternal smoking for the SHS exposure of infants11 76
means that tobacco control options that benefit women who
smoke need special consideration. These options could
include organisational links between maternity and wellchild services and smoking cessation services, and the
thematic content of mass media campaigns. In some
countries, maternity and well-child services have the
potential to offer cessation access to the large majority of
smoking parents.77 78

DISCUSSION
The limitations of this analysis
The breadth of the evidence base examined is limited by the
restricted focus on data from just four developed English
speaking countries, and the general paucity of studies that
specifically investigate links between population level interventions and the prevalence of home SHS exposure. Outside
of California and New Zealand, the evidence depends on one
type of survey per jurisdiction. For New Zealand, the different
measures and sampling for the 1996 and 2003 adult surveys
may weaken the comparison. However, the less specific 1996
measure means that the indicated change over time is
probably an underestimate.
Besides the policy options covered, there are further
avenues that could affect the upstream determinants for
smokefree home prevalence. These include improving educational achievement, and thus improving the confidence and
ability of people to negotiate smokefree places. Other factors
for smokefree homes at a population level are the determinants of smoking cessation and uptake—including tobacco
prices,31 51 the effectiveness of smoking cessation services,31
and the impact of socioeconomic deprivation. Further
possible options for increasing the prevalence of smokefree
homes include the modification of tobacco products, the
ongoing substitution of smokeless nicotine sources for
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cigarettes, and legal requirements to prevent tobacco industry
deception about SHS harm.
Finally, this analysis used a limited set of evaluation
criteria, and excluded other criteria that might illuminate
important aspects of programmes (for example, sustainability
and community acceptability). Further criteria could be used
to judge, for particular contexts, how likely the policies were
to being adopted by governments. For instance, studies could
explore whether governments find it necessary to accept
responsibility for a policy objective, if they accept that
coercion or incentives are required to meet this responsibility,
and if governments have the power to exert such coercion or
provide incentives.79

How robust is the evidence for the effect of
comprehensive programmes?
The range of potential influences on smokefree home
prevalence is wide, and the causal links between official
comprehensive programmes and smokefree homes are
uncertain. The evaluation of such programmes is complex.80
Decreasing smoking prevalence may be both a cause and an
effect of smokefree homes.46 51 Other potential influences
include ‘‘free’’ media coverage of the information on adverse
SHS effects, particularly for children,81 since 1986 or
before.82 83
While there is little research evidence (outside the USA) for
direct links between relatively comprehensive tobacco control
programmes and increases in the prevalence of smokefree
homes, there is extensive evidence from systematic reviews
for the effectiveness of interventions that decrease smoking
prevalence and increase awareness of SHS harm.31 The
grouping of these interventions in comprehensive programmes may not only decrease smoking prevalence but
also increase the prevalence of smokefree homes. For
instance, in Britain the reduced SHS exposure of children
during 1988–98 could be partly linked to the general decline
in adult smoking prevalence from 32% to 27%,84 as well as to
the reduction in smoking by parents.53
While no direct evidence was found for comprehensive
tobacco control programmes as a cost effective way of
increasing the prevalence of smokefree homes, there is some
evidence that such programmes have reduced some tobacco
related costs to governments and society in Canada and
Australia.85–87 The potential for cost savings has been well
argued,88 89 and some of those costs arise from SHS exposure
in homes. The net cost to governments, of comprehensive
tobacco control programmes that entail the use of the
revenue gain from tobacco taxes, is likely to be low or nil.
At least partial dedication of tobacco taxes to tobacco control
increases the likelihood of effective tobacco control, and

What this paper adds

N
N

Previous reviews of policies to reduce SHS in homes
have largely focused on interventions at the individual
and household level.
This review found some association between relatively
comprehensive tobacco control programmes and lower
prevalence levels of smoking in homes, in the four
English speaking countries examined. Such programmes are likely to be the most effective and
sustainable option for increasing the prevalence of
smokefree homes. Other population level options
include campaigns to change social norms around
secondhand smoke.
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Policy implications
Vigorously conducted comprehensive tobacco control programmes should be strongly considered by policymakers as
a means to increase the prevalence of smokefree homes.

helps tackle the ethical issues of using a dangerous addictive
product to raise general revenue.90

The generalisability of the evidence for policy options
While much of the evidence presented comes from jurisdictions that have considerable restrictions on smoking in public
places and workplaces, the general types of policy options will
be applicable to a much wider group of countries. Because of
the need to change attitudes about SHS across large
populations, some jurisdictions where the smoking epidemic
is at an earlier stage may decide to first focus on legislation to
ban smoking in public and work places. However, many of
the options that have been considered here would be
complementary to such an aim, insofar as they increase
knowledge about SHS, and positively change the political and
social context for adopting and implementing such legislation.
Policy options will always be partly contingent on the
sociopolitical context, with this limiting or facilitating
interventions that seek to affect behaviour in private settings.
In particular, national perceptions of individual rights in
relation to SHS risks will vary widely. Local housing styles
and climatic factors will also affect the success of particular
policies. The capacity and cultures of official and other
organisations will limit or enable the types of policies
considered, as well as their implementation.
Research needs
Evaluations of comprehensive programmes would be
improved by the inclusion of the effects on smokefree home
prevalence in the assessment of resulting changes in health
inequalities, and in the assessment of the programmes’ cost
effectiveness. Campaigns around SHS knowledge and actions
clearly need evaluations of their effects on smokefree home
prevalence.
Policymakers generally do not have good information from
national samples of the quality of public knowledge about
SHS health effects. Discrepancies between knowledge of SHS
harm, and consequent actions,27 91 suggest that quality of
knowledge may be important. Policymakers also need to
know how the public perceptions of SHS harm compare with
other health hazards, the perceived immediacy or distance of
the harm, the frequency of any prompts about SHS harm,
and the effectiveness of those prompts. Because different
questions about attitudes to SHS policies produce very
different results,92 there seems to be a need for a much
better understanding of the way that support for ‘‘rights’’ to
smokefree places is balanced with preferences for permitted
smoking. Research into the effectiveness of major interventions for smokefree homes, such as mass media campaigns, is
required to ensure these are particularly effective for
disadvantaged populations.
Research to inform public health advocacy on SHS in
homes is also needed, to establish the level of knowledge of
policymakers about SHS, their attitudes to the various
options for increasing the prevalence of smokefree homes,
and public support for a range of policy changes. Apart from
some exceptions, (for instance, Hill et al,93 Howden-Chapman
et al,94 Wakefield et al,95 and Dunn et al96) the literature
available on policies for increasing the prevalence of smokefree homes also seems to be relatively weak in terms of
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qualitative studies. These may provide a richer account of the
household or societal context, and an added understanding
of the complexities for policy formation and implementation.

Implications for policymakers
The available evidence suggests that policymakers should
particularly consider using comprehensive population level
tobacco control programmes as a means of increasing the
prevalence of smokefree homes. This seems to be an obvious
conclusion. Nevertheless, it is important to highlight it, given
the overwhelming research focus to date on individualised
approaches, and the risk that some health professionals and
policymakers may tend to favour such approaches, rather
than population level ones.
The evidence of some association between the strength of
the programmes and the higher prevalence of smokefree
homes suggests that programmes funded to best practice
standards,97 and conducted aggressively, have multiple
benefits.98–100 Because of the dangers from small amounts of
SHS, the most effective and sustainable solution to SHS
exposure in homes is likely to be the reduction of the
prevalence of smoking in the total population.
Merely reducing SHS within individual homes, in contrast
with aiming to have no smoking inside, has disadvantages as
a policy objective. Besides the limited effectiveness in
reducing harm of such tactics as smoking in different rooms,
‘‘reducing SHS’’ suffers from a lack of clarity and simplicity
as an objective, compared with the unambiguous division of
inside/outside given by ‘‘no smoking inside’’.
In summary, there are substantial proportions of the
populations of even the jurisdictions most advanced in
tobacco control, who are still at risk from SHS in their
homes, with the most disadvantaged tending to be the most
affected. Fortunately, there is evidence for a range of policies
that can be used to directly and indirectly increase the
prevalence of smokefree homes.
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