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Breathing in other people’s tobacco smoke is known as passive, involuntary or
secondhand smoking (SHS). It may also be called environmental tobacco
smoke exposure.
Globally, an estimated 40% of children are reported to be exposed to SHS. In
the UK around 2 million children are estimated to be regularly exposed to SHS
in the home. The home is now the main source of exposure to SHS for
children.
There is no evidence that the introduction of the smoke free legislation across
the UK in 2007 has had a negative impact on SHS exposure in children by
displacing smoking back into the home.
An overall reduction in SHS exposure in children has been reported since the
introduction of the smoke free legislation, and an increasing proportion of
parents are now making their homes smoke free. However there have been
only modest reductions in exposure for children living in smoking households.
Children are particularly vulnerable to the effects of SHS exposure, which has
been linked to an increased risk of a range of illnesses including lower
respiratory tract infections, asthma, wheezing, middle ear infections, sudden
unexpected death in infancy and invasive meningococcal disease.
These disorders generate over 300,000 UK GP consultations and about 9,500
hospital admissions every year, costing the NHS about £23.3 million.
SHS exposure can have adverse effects on children’s health even before birth
through maternal smoking and exposure to secondhand smoke whilst
pregnant.
Smoking in cars is particularly hazardous as levels of SHS have been found to
be dangerously high due to the enclosed space, even when the vehicle is well
ventilated.
In the UK, between 6.5% - 20% of children are reported to be exposed to SHS
in cars, and up to 35% of children whose parents are smokers. There is
increasing public support for restrictions to be placed on smoking in vehicles
The only effective way to protect children from SHS exposure is to make
homes and cars completely smoke free.
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What is secondhand smoke?
Secondhand smoke (SHS) is inhalation of other people’s tobacco smoke.1 SHS is
also commonly known as ‘passive smoking’, ‘environmental tobacco smoke’ and
‘involuntary smoking’.1 Inhaling SHS is an unavoidable consequence of being in a
smoke-filled environment.1
SHS is a mixture of air-diluted ‘side stream’ smoke from the burning tip of a
cigarette, and the exhaled ‘mainstream’ smoke exhaled by the smoker.2
Mainstream smoke inhaled by a smoker contains over 4000 chemicals (both
particles and gases), including chemical irritants and almost 70 carcinogens
(cancer causing substances).3 Side stream is dangerous as whilst it has a similar
composition to mainstream smoke, the concentrations of toxins and carcinogens
are often much higher.4
Over 11,000 people in the United Kingdom (UK) were estimated to have died as a
result of SHS exposure in 2003;5 SHS exposure is now widely recognised as a
significant cause of both short-term and long-term harm to others, with particular
concern being raised for the health of children.6

Extent of child exposure to SHS
40% of children globally are reported to be exposed to SHS (SHS).7 In the UK
around 2 million children are estimated to be regularly exposed to SHS in the
home.6 Passive smoking is therefore a major hazard to the health of millions of
children both worldwide and in the UK.
In the UK, surveys in the 1980s and 1990s found that about half of all children lived
in a house where at least one person smoked.8
Children from socio-economically disadvantaged backgrounds are generally more
heavily exposed to SHS.6

Smokefree legislation
The smokefree legislation, which came into effect in 2006 in Scotland and in the
rest of the UK in 2007, prohibited smoking in enclosed public places, work places
and work vehicles. Private dwellings and private vehicles were not covered under
the legislation.
Prior to the legislation’s introduction, concerns were raised that children’s health
would be adversely affected as smoking may be displaced back into the home.11
However, there is no published, peer-reviewed evidence to show that the smokefree legislation has led to an increase in smoking in the home. Research
conducted across the UK has observed that the overall level of SHS exposure
among children has fallen substantially.6, 9, 10 There is further evidence that the
smoking ban has led to an increasing proportion of parents making their homes
smoke free; In England the proportion of smoking parents adopting smoke free
home policies has risen from 16% in 1998 to 48% in 2008.11
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Whilst reductions in child SHS exposure have occurred across all sectors of
society6 there is some evidence that for children who continue to live in smoking
households there have been only modest reductions in SHS exposure since the
introduction of the smokefree legislation.6 10
Other countries with smokefree legislation also report no displacement of smoking
into the home. Studies suggest that where smokefree work and public places are
the norm, parents are more likely to make their own home a tobacco-free
zone.12,13, 14, 15 Furthermore, smokefree workplaces encourage smokers to quit.
The reduction in smoking among adults means that fewer children are likely to be
exposed to smoke at home.

Sources of SHS for children
Since the introduction of the smoke free legislation, the major source of tobacco
smoke exposure for young children is smoking in the home and in vehicles by
parents and other household members.6 Maternal smoking is usually the largest
source of SHS because of the cumulative effect of exposure during pregnancy and
close proximity to the mother during early life.

Why opening a window won’t help
Opening a window or restricting smoking to a specific room offers little protection
against exposure to SHS.16, 17 Researchers have found that smoke from one
cigarette can linger in a room for up to two and a half hours, even with a window
open.18 Other measures commonly used by parents to reduce tobacco smoke
exposure, such as smoking out of a window or smoking next to an extractor fan,
are equally ineffective at keeping smoke out of the home.19, 20, 21 Research has
shown that children’s levels of exposure to SHS in homes where these harm
reduction strategies are used by parents are not significantly lower than those of
children who live in homes where no such restrictions on smoking are in place.19, 20
This may be because pollution from SHS can linger on carpets, furnishings and
walls. These materials absorb the toxins found in tobacco smoke and gradually
release them back into the air, posing an additional risk of exposure.22, 23 This has
been referred to as ‘thirdhand smoke’, and children are believed to be particularly
susceptible to this kind of exposure. Children reportedly ingest twice the amount of
dust particles compared to adults.24 Younger infants may lick or put non-food
objects in their mouths; have a breathing zone close to the floor; and as mobility
increases are likely to generate and be exposed to increasing dust particles from
carpets and upholstery.25, 26 Within enclosed spaces, this kind of tobacco pollution
is not eradicated using common cleaning methods and ventilation.27, 28, 29
Making homes completely smoke free is the only way to protect children from SHS
exposure.
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Why are children vulnerable?
Children are especially vulnerable to SHS as they breathe more rapidly, inhaling
more pollutants per pound of body weight (a higher relative ventilation rate) than
adults.30 Children also ingest higher quantities of tobacco smoke pollutants due to
more hand-to-mouth behaviours.22 Research has found that after exposure to
similar levels of tobacco smoke, cotinine levels (a metabolite of nicotine used to
measure SHS exposure) in children are about 70% higher than in adults.31
SHS in the home is a major source of exposure because children spend most of
their time at home and indoors. Unlike adults who can choose whether or not to be
in a smoky environment, children have little choice or control over their SHS
exposure. They are far less likely to be able to leave a smoke-filled room if they
want to: babies cannot ask, some children may not feel confident about raising the
subject, and others may not be allowed to leave even if they do ask.

Health effects
In 2010 The Royal College of Physicians (RCP) published a landmark report
entitled “Passive Smoking and Children”. The report acknowledges the importance
of smokefree legislation in reducing exposure to SHS in the workplace but points
out that the principle source of exposure for non-smokers is in the home and that
children are especially at risk.6
The authors state that “passive smoking in the home is a major hazard to the
health of the millions of children in the UK who live with smokers, and the extent of
this health problem has not, to date, been accurately quantified.”(preface ix) They
conclude that “passive smoking is a significant cause of morbidity and mortality in
babies and children.”(p197)6
The RCP report concurs with the findings of a review published by the World
Health Organization in 1999,32 with both reports identifying that SHS is linked to
increased risks of a wide range of poor health outcomes for children.
The poor health outcomes are discussed below.

Lower respiratory tract infections
Lower respiratory tract infections affect the airways and lungs, and include flu,
bronchitis and pneumonia. A review of 60 research studies found that SHS
exposure in the home increased young infants’ risks of developing lower
respiratory tract infections by 20% to 50%.33
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Asthma and wheezing
Asthma is the most common chronic disease of childhood. SHS exposure has
been found to trigger the development of asthma and exacerbate symptoms.34
A review of 79 studies reported that exposure to pre or post-natal SHS was
associated with between 30-70% increased risk of incidents of wheeze, and 2185% increase risk in asthma in children.35 The review concluded that the effects of
SHS exposure on incident wheeze and asthma are substantially higher than
previous estimates, and the authors argued that SHS exposure is an important risk
factor for both conditions throughout childhood.35
A further review of 20 studies found that exposure to SHS was associated with a
30% increased risk of physician-diagnosed asthma in childhood.36
Research suggests that an effective means of preventing asthma is to reduce
exposure to SHS.34, 37

Middle ear infections
There is evidence that exposure to SHS increases the risks of middle ear disease
in children. A review of 61 studies found that exposure to maternal smoking
increased a child’s risk of middle ear infection by over 60%.38 The review
concluded that 7.5% of episodes of middle ear infections in children in the UK
could be attributed to exposure to SHS in the home. 38

Sudden unexpected death in infancy
Sudden unexpected death in infancy, also known as cot death, is the sudden and
unexpected death of an apparently well baby, and affects at least 300 babies in the
UK each year.39 A review of the research presented in the Passive Smoking and
Children report using data from 75 studies concluded that maternal smoking after
birth was associated with a three-fold increased risk of sudden unexpected death
in infancy.6 The report also found that having one or more smokers living in the
household more than doubled the risk of sudden unexpected death in infancy.6

Invasive meningococcal disease
Invasive Meningococcal disease is a serious cause of disability and death in
children, with just under 5% of cases being fatal and around 16% of those having
the disease being left with serious physical or mental disability.40 A review of 18
studies found that exposure to SHS in the home more than doubled a child’s risk of
invasive meningococcal disease, with the greatest risks found for children under
five years of age and those whose mothers smoked in the postnatal period.41
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Other ill health
Exposure to SHS has also been found to be linked to increased risks of a range of
other health conditions, including some types of childhood cancer,42 emphysema in
adulthood,43 impaired olfactory (sense of smell) function,44 and may exacerbate
chronic conditions such as sickle cell disease.45

Economic cost of these ill health effects
These disorders generate over 300,000 UK GP consultations and about 9,500
hospital admissions every year, costing the NHS about £23.3 million.6

Social/mental development, school absenteeism
Exposure to SHS in childhood may also affect children’s mental development.
One study found that children exposed to SHS at home were at an increased risk
of neurobehavioural health problems, including learning disabilities and attention
deficit hyperactivity disorder.46 A United States (US) study found deficits in reading
and reasoning skills among children even when exposed to very low levels of
SHS.47
There is also some evidence to suggest a link with poor mental health, with some
research from the US48 and UK49 suggesting that children and adolescents
exposed to SHS in the home are more likely to have symptoms of depression and
anxiety.
Children who live with a smoker have also been found to have increased school
absenteeism.50, 51, 52

Increased likelihood of smoking uptake
A review of the research has found that children exposed to smoking are
significantly more likely to take up smoking themselves.53 Children whose parents
both smoked were at a three-fold increased risk of smoking uptake. Children were
further found to be over 70% more likely to start smoking if just one parent
smoked, and over twice as likely if that parent was the mother. The authors
estimated around 23,000 adolescents in the UK were smoking as a result of
exposure to household smoking.

Health effects of prenatal exposure to SHS
Maternal smoking in pregnancy is associated with a wide range of adverse health
outcomes such as miscarriage, stillbirth, prematurity, low birth weight, perinatal
morbidity and mortality, neo-natal or sudden infant death. 54, 6
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A report by the Public Health Research Consortium estimated costs to the National
Health Services [NHS] related to poor infant health outcomes associated with
smoking in pregnancy to be around £23.5 million per year.55

Health effects of exposure of pregnant women to SHS
Research has highlighted significant risks associated with SHS exposure in
pregnant women. A review of 58 studies published in 2008 found that infants of
women exposed to SHS during pregnancy were on average between 33g– 40g
lighter than infants whose mothers were not exposed.56 Babies born to mothers
exposed to SHS during pregnancy were further found to be at between 20-30%
increased risk of being born at low birth weight (less than 2500g), and some
evidence was found for a further link with babies being small for their gestational
age.56
Similarly, a review of 76 studies published in 2010 found that the infants of SHS
exposed women were at increased risk of low birth weight, congenital anomalies
and smaller head circumferences.57
A further review of 19 studies that examined SHS exposure during pregnancy
specifically among non-smoking women found significantly increased risks of
stillbirth and congenital malformation.58

Smoking in cars
Smoking in vehicles and cars is an important source of SHS exposure for children.
Levels of SHS in cars can be extremely high because of the restricted area in
which the smoke is circulated,18 which allow high levels of tobacco smoke to
accumulate.
Research conducted since this review consistently reports that smoking in vehicles
can cause SHS concentrations to build up to dangerously high levels.59, 60, 61
Several studies measuring tobacco smoke pollutants in vehicles have further found
high levels even in ventilated conditions. 62, 63
A recent study carried out in Scotland examined secondhand smoke in cars in a
realistic setting.64 Fine air particulate matter (a commonly used measure of
secondhand smoke exposure), was examined in 104 journeys, during which
participants were asked to carry out their normal driving and smoking behaviours.
Fine particulate matter concentrations in cars where smoking took place were
found to be high, and exceeded the World Health Organisation’s indoor air quality
guidance values. Even when ventilation methods were used, such as opening
windows or using electronic ventilation, these indoor air quality guidelines were still
exceeded.
Research into smoking in cars is likely to underestimate the risks involved as fine
particulate matter measurements do not give detailed toxicity information. The
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research suggests that as with smoking in the home, the only effective way to
prevent SHS exposure in vehicles is to make them entirely smoke free.

Prevalence of smoking in cars
Internationally, in 2007 it was reported that smoking in the presence of nonsmokers in cars ranged from 29% in the UK and Australia, 34% in Canada and
44% in the US.65
There is some information about the prevalence of children’s exposure to SHS in
vehicles.
 In England, a 2009 survey carried out on behalf of the Department of Health
found that 35% of children aged 8-13 whose parents smoked reported being
exposed to SHS while travelling in a vehicle with them.66
 2012 data from a survey carried out in England by the Health and Social
Care Information Centre found 30% of 11-15 year olds report being exposed
to SHS in someone else’s car, and 26% report being exposed in their own
family’s car.67
 In Scotland, 6.5% of 11-12 year olds reported exposure to smoking in cars
in 2007.68
 In Wales, 20% of 11-16 year olds reported being exposed to SHS the last
time they travelled in a car.69
 In Ireland, 14% of 13-14 year olds were reported to be exposed to SHS in
vehicles.70

These figures suggest that a significant number of children in the UK are exposed
to SHS in cars and vehicles.

Smoking in cars, public opinion
Public support for a smoking ban in vehicles, particularly in the presence of
children, is growing. In 2011 the British Medical Association called for legislation to
ban smoking in all vehicles.71 Following an amendment to the Children and
Families Bill, in March 2014 Parliament passed legislation enabling the
government to bring forward regulations requiring a ban on smoking in vehicles
when children are present.72
Proposals for restrictions are generally well supported.




An international review of surveys from North America, the UK and
Australasia found a majority (76%) of the public supported the introduction
of smoke free car laws. In four of the jurisdictions examined (Victoria,
California, New Zealand, and South Australia) levels of public support were
in excess of 90%.73
Data from the 2007 wave of the International Tobacco Control Four Country
Survey found high levels of support for banning smoking in cars and
vehicles carrying children. In the UK, 75% of smokers were found to
ASH Research Report: Secondhand Smoke: the impact on children
Planned review date – March 2017

9





support such a ban; support was also high among respondents from
Australia (83%), Canada (74%) and the USA (60%).74
A YouGov poll in 2012 found 60% of adults in the UK support a smoking
ban in cars carrying passengers, however only 37% support a ban on
smoking in all private vehicles.75
A YouGov poll published by the Faculty of Public Health in August 2010
found 74% support for a ban on smoking in cars with children.76
Polls publicised by Road Safety GB around the time that that smokefree
laws were implemented in 2007 showed that 70% of respondents supported
a complete ban on smoking in cars in the UK.77

International laws
Laws banning smoking in cars carrying children have been introduced in a number
of jurisdictions in Canada, the United States and Australia. Other countries that
have moved to ban smoking in cars carrying children include South Africa,
Bahrain, Cyprus and the United Arab Emirates.
In Mauritius smoking is prohibited in any vehicle carrying passengers. There are
also a growing number of countries which ban smoking in vehicles used for work
purposes, while in Kuwait it is against the law to smoke while driving in any
vehicle.75
In England and Wales, there is currently only a law prohibiting smoking in vehicles
used for work purposes by more than one person (until the new law banning
smoking in cars when children are present is implemented). In Scotland it is illegal
to smoke in any vehicle used for work purposes, except cars.

Government action to protect children from SHS
In March 2011, the Department of Health published a Tobacco Control Plan for
England as part of its Public Health White Paper: ‘Healthy Lives, Healthy People’.78
Among the measures proposed, the Government pledged to:




work with national media to raise awareness of the risks of exposing children
to SHS
support local areas to encourage smokers to change their behaviour so that
they do not smoke in their homes or family cars

There is strong recognition by the Government that children are entitled to be
protected from exposure to SHS.
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Educating parents and carers about SHS
Parents who smoke should be aware that their children may become ill as a result
of breathing in secondhand smoke.
Since the introduction of the smokefree legislation there has been a marked shift
towards making homes smokefree. This suggests that the law prohibiting smoking
in public places is having an impact in terms of changing beliefs and norms about
SHS. However, passive smoking among children remains substantial and
measures are still needed to persuade parents and carers not to smoke in the
home.
In 2003, the Department of Health launched a mass media campaign to raise
awareness about the hazards of SHS exposure and to reduce the number of
people smoking around children. Similar mass media campaigns were launched in
March 2012 and June 2013. An evaluation of the 2003 campaign revealed that the
number of respondents reporting that SHS was a hazard to children’s health
increased from 28% to 50% after the campaign.6 Research has found evidence
that public knowledge about SHS-related illnesses increase with mass media
campaigns.79 Health warnings on cigarette packs can also help to reinforce the
message about the harm from SHS.
Other approaches aimed at raising awareness include intervention strategies
targeted at individuals or households. A review of 36 studies concluded that there
is insufficient evidence to recommend any particular approach.80 A similar review
of 12 intervention studies81 aiming to reduce SHS exposure in neonatal infants was
also inconclusive; interventions in this area provided mixed findings, with no one
intervention type or setting found to be more effective at reducing child SHS
exposure.

Awareness of health risks to exposure to SHS
Since the introduction of the smokefree legislation and mass media campaigns,
recognition that SHS exposure is harmful is becoming more widespread and the
majority of smokers report that they try not to smoke in the presence of children.
According to the 2009 Smoking-Related Behaviour and Attitudes survey,82 77% of
smokers report that they would not smoke at all when they are in a room with
children, with a further 14% saying they would limit their smoking in the presence
of children. The same survey found a high level of knowledge about the impact of
secondhand smoke: 92% of adults were aware that exposure to SHS increases a
child’s risk of chest infections and 86% were aware of an increased risk of asthma.
However, fewer respondents (58%) were aware of the risks associated with cot
deaths while only 35% were aware of the association between SHS and ear
infections.82
The results of a Populus survey of 1,009 children in England reported in the 2010
Passive Smoking and Children report 6 found high awareness among children
about the dangers of SHS exposure: 83% of 8 year olds, and 90% of 13 year olds
believed that people smoking around them was damaging for their health. In
addition, 92% believed that parents’ smoking in cars was harmful to children.
ASH Research Report: Secondhand Smoke: the impact on children
Planned review date – March 2017

11

Legal rights
Children are protected under the smokefree legislation from exposure to SHS at
school; whilst this only applies to enclosed spaces, NICE guidelines recommend
school-wide smoking bans, which is also encouraged under the Healthy Schools
initiative.83 The Department for Education’s statutory framework for learning,
development and care for children from birth to five years requires premises to
have a no smoking policy, and to prevent smoking indoors and in outside play
areas when children are present or about to be present.84
While there is no explicit protection against exposure to SHS in the home, the need
to protect the health of children does have some legal recognition:
The UN Convention on the Rights of the Child
The Convention was adopted by the UN General Assembly on 20 November 1989
and came into force in September 1990. The Convention consists of legally binding
international obligations. Article 3 of the Convention states that:
“In all actions concerning children, whether undertaken by public or private social
welfare institutions, courts of law, administrative authorities or legislative bodies,
the best interests of the child shall be a primary consideration.”
Although the Convention does not include any explicit right to protection from the
harm caused by tobacco, official interpretation of the articles of the Convention
demonstrates that tobacco is a human rights issue. According to the World Health
Organization:
“Because of the enormous potential harm to children from tobacco use and
exposure, States have a duty to take all necessary legislative and regulatory
measures to protect children from tobacco and ensure that the interest of children
take precedence over those of the tobacco industry.”85
The 1997 Declaration of the Environment Leaders of the Eight (G8) on Children’s
Environmental Health.86
“We affirm that environmental tobacco smoke is a significant public health risk to
young children and that parents need to know about the risks of smoking in the
home around their young children. We agree to co-operate on education and
public awareness efforts aimed at reducing children’s exposure to environmental
tobacco smoke.”

Smoking and children in care
The British Association for Adoption and Fostering (BAAF) and the Fostering
Network have produced policy papers giving guidance on reducing the risks from
environmental tobacco smoke for fostered children.87, 88 Both organisations
recommend that children aged under five should not be placed with carers who
smoke and that children with significant health problems should not be placed with
carers who are ex-smokers until at least 12 months after cessation (because of the
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risk of relapse to smoking within one year). However, implementation of these
recommendations varies depending on local authority. Smoke free policies in
foster homes may be difficult to enforce and could potentially limit the number of
foster homes available for vulnerable children.6

Conclusions
The health impacts of passive smoking on children are now well documented, and
public awareness of the risks is high. Despite this, a substantial proportion of UK
children continue to be exposed to SHS. Whilst the smoke free legislation has
been effective in reducing exposure to tobacco smoke, the majority of children’s
exposure now occurs in private homes and vehicles that are not covered under the
legislation. The only effective way of reducing exposure is to make homes and
vehicles completely smokefree, as ventilation or limiting smoking to certain areas
do not provide sufficient protection.
While legislation to regulate smoking in the home may currently be inappropriate,
there is growing recognition of the rights of children to be protected from exposure
to SHS. There is strong support for legislation to prohibit smoking in cars where
children are present and laws have been successfully introduced in other
countries. The Government should continue with its programme of hard hitting
educational campaigns which remind adult smokers of their responsibility to protect
children from exposure to secondhand smoke.
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