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The health effects of secondhand
smoke

Background

It has been known since the early 1950s that active smoking is a cause of disease in
smokers.? Conclusive evidence that the inhalation of other people’s tobacco smoke can
be harmful to health has accumulated more recently. Early indications that exposure to
secondhand smoke causes respiratory illness in children were published in the 1970s,*®
and studies demonstrating adverse effects on the health of adult non-smokers began to
emerge in the following decade.%’

In the second half of the 1980s several major international reports were published that
reviewed the scientific evidence about the health effects of secondhand smoke. The
International Agency for Research on Cancer?, Australia’s National Health and Medical
Research Council,’ the US Surgeon General, the US National Research Council*!

and the UK’s Independent Scientific Committee on Smoking and Health!? were chief
among the scientific organisations which issued landmark publications concluding
that exposure to secondhand smoke was a cause of illness and death in non-smokers,
from infancy through to adulthood. Subsequent reviews published by expert agencies
have since strengthened and extended these findings."*? It is now well-established that
secondhand smoke causes coronary heart disease and lung cancer in non-smoking
adults, induces and exacerbates a range of mild to severe respiratory effects in infants,
children and adults, and increases the risk of Sudden Infant Death Syndrome and a
range of other serious health outcomes in young children.”® Secondhand smoke is
considered to be third among the leading causes of preventable death and disease in
the USA, ranking behind active smoking and alcohol use.?* 2 At particular risk are the
young, who lack control over their environment,” and the socially disadvantaged, who
are more likely to be exposed to secondhand smoke at home and elsewhere.?

There is no level of exposure to secondhand smoke that is free of risk.*? Since
Australians spend up to 90% of their time indoors,” indoor air quality is an important
public health issue. The awareness that secondhand smoke is dangerous makes smoking
a safety issue in the workplace, in entertainment venues including hotels, casinos,
restaurants and nightclubs, in vehicles and in the home. In some parts of Australia there
are now restrictions on smoking in certain outdoor areas as well, such as alfresco dining
areas, sporting and other entertainment venues and beaches. Regulations and policy
concerning smokefree environments are discussed in Chapter 15.

The emergence of secondhand smoke as a public health issue has been a major public
relations setback for the tobacco industry. Its traditional defence that smoking is a
rightful expression of individual choice and personal freedom is seriously undermined
when smoking is viewed through the prism of wider public health, implications for
occupational health and safety and the right of non-smokers to breathe smokefree air.
Not surprisingly, the industry has fought a bitter rearguard action against publicity
concerning the health effects of secondhand smoke, endeavouring to downplay and

Section: 4.1
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obfuscate evidence about health consequences and to influence formation of policies on
smoking through a number of means.??% This is discussed further in Chapter 10.

4.2

What is secondhand smoke?

Unless otherwise noted, the following section is compiled from recent reviews published by the
Californian Environmental Protection Agency (2005)* and the Office of the US Surgeon General
(2006).%

Burning tobacco produces a complex mixture which comprises several thousand
substances in the form of gases and particulate matter. The precise content of tobacco
smoke varies according to the temperature of combustion, tobacco content, additives
introduced during manufacture, type of paper wrapper encasing the cigarette, and type
of filter used (if any); but overall, sidestream smoke varies little with the type of cigarette
smoked.

Secondhand smoke is the term commonly used to describe the ambient smoke that is a
by-product of active smoking. It consists of smoke that has been exhaled by the smoker
(exhaled mainstream smoke) and smoke drifting from the smouldering tip of the
cigarette (sidestream smoke). Sidestream smoke comprises about 90% of the mix,? since
smokers generally take only several puffs from a cigarette which may burn for some
minutes. Smaller amounts of smoke also reach the environment by diffusion through
the cigarette paper, and from the mouthpiece of the cigarette. Because most tobacco is
smoked in the form of cigarettes, cigarettes are the major source of secondhand smoke.
Other forms of smoking tobacco, such as cigars, pipes, kreteks and bidis, also produce
secondhand smoke.

Mainstream smoke and sidestream smoke are chemically similar, but mainstream
smoke undergoes some changes due to the process of inhalation. The action of inhaling
through the mouthpiece of a cigarette creates airflow, which makes the tobacco burn

at a higher temperature. Some constituents of the smoke are absorbed or retained in
the smoker’s lung tissue before exhalation. Sidestream smoke, produced at the burning
end of the cigarette between pulfls, is usually formed at a lower temperature, leading to
incomplete combustion. This results in a greater quantity of compounds being released
into sidestream smoke than mainstream smoke, per cigarette.

4.3

What is in secondhand smoke?

Unless otherwise noted, the following section is compiled from recent reviews published by the
Californian Environmental Protection Agency (2005)* and the Office of the US Surgeon General
(2006).2

Included among the thousands of chemical compounds found in secondhand smoke
are more than 50 known or suspected carcinogens and a range of respiratory irritants
and other toxic chemicals. As well as carbon monoxide and nitrogen oxides, gaseous
components of secondhand smoke known to damage health include the carcinogen
benzene, a number of other probable carcinogens, and substances known to affect
the central nervous system, or cause eye, skin or respiratory problems. Particulate
matter found in secondhand smoke includes the carcinogens 2-naphthylamine,
4-aminobiphenyl, arsenic, chromium VI, nickel, the polycyclic aromatic hydrocarbon
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benzo[a]pyrene, and the tobacco specific nitrosamines N’-nitrosonornicotine (NNN)
and 4-(methylnitrosamino-)1-(3,pyridyl)-1-butone (NNK). The metabolites of NNK are
detectable in the urine of nonsmokers exposed to secondhand smoke.” Most particulate
matter in secondhand smoke is in the submicron range, meaning that it is classified as
fine particulate matter. Short- and long-term exposure to fine particulate matter is also
known to contribute to asthma and other respiratory diseases.

Secondhand smoke can be detected in the indoor environment well after it has

been generated, research showing that it may remain at concentrations well above
background levels after five hours. Over time, secondhand smoke changes in nature,
with particles coagulating, expanding, condensing or evaporating, depending on
concentration, ventilation, humidity, sunlight and other conditions. However even
after undergoing complex reactions, the majority of particulate matter generated by
secondhand smoke remains in the submicron range, and is therefore of toxicological
concern on this basis alone.

Some compounds, such as nicotine and some polycyclic aromatic hydrocarbons exist
in both the gaseous and the particulate phase of secondhand smoke. Classified as ‘semi-
volatile; their ability to change form according to environmental conditions means

that they remain detectable in the indoor environment for longer periods after active
smoking has ceased. Nicotine may react with hydroxyl radicals in ambient air, giving it
a half-life of approximately one day.

An analysis of experiments funded by a tobacco company during the 1980s has shown
that particulate matter in inhaled fresh sidestream smoke is three to four times as
toxic per gram compared with mainstream cigarette smoke. Further analysis of the
same tobacco industry data has shown that toxicity of sidestream smoke increases by
a further two to four times as it ages.? Therefore, the authors of this study conclude, if
aged sidestream smoke is about three times more toxic than fresh sidestream smoke,
and fresh sidestream smoke is about four times more toxic than mainstream smoke,
then aged sidestream smoke is approximately 12 times more toxic than mainstream
smoke.” Although they inhale a lesser volume of smoke than do smokers, the smoke
to which non-smokers is exposed is substantially more toxic than the smoke inhaled
by smokers, which helps explain the relatively large biological effects of secondhand
smoke.?®

4.3.1
Measuring exposure in non-smokers

Individual exposure to secondhand smoke is highly variable, depending on personal
circumstances. Non-smokers who live and work in a smokefree environment and
experience only brief exposure to smoke are likely to be exposed to less than 0.01
micrograms of secondhand smoke per cubic metre (24-hour time-weighted average
nicotine air concentration). Conversely those exposed in the home and in vehicles may
have an average exposure concentration of up to 7.4 micrograms per cubic metre, which
is classified as high exposure by the California Environmental Protection Agency. These
levels are of particular concern for small children, among whom exposure may occur
on a daily basis. A national health survey from the USA published in 1996 suggested
that nearly 90% of US non-smokers had detectable amounts of nicotine by-products

in their blood, including those who did not report habitual exposure to secondhand
smoke in the home or work setting.”” While reductions in opportunities for smoking in
most workplaces and public settings might be expected to result in far lower levels of
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Tobacco in Australia:
Facts and Issues

exposure among today’s non-smokers, this finding underscores both the ubiquity and
potentially unwitting nature of exposure to secondhand smoke.

Ventilation, air conditioning and heating systems alone do not reliably remove
secondhand smoke from the indoor environment, and may instead distribute toxins
throughout buildings. Providing separate areas where smoking is allowed also fails to
eliminate exposure to secondhand smoke.

432
Mechanisms of disease

The similarities between secondhand smoke and mainstream smoke make it plausible
that inhalation of secondhand smoke is a cause of disease in those who are exposed

to it, by similar pathways of disease causation as in active smokers. Metabolites from
nicotine, carbon monoxide and three major classes of carcinogens found in tobacco
smoke—polynuclear aromatic hydrocarbons, nitrosamines and aromatic amines—are
found in the urine or blood of non-smokers exposed to secondhand smoke, just as in
active smokers. As noted above, both fresh and stale sidestream smoke are more toxic
than mainstream smoke,” but because secondhand smoke is diluted by ambient air,
exposed non-smokers do not receive as high an exposure to the toxic chemicals in
tobacco smoke as do active smokers, and their risk of developing tobacco-caused illness
is generally lower. Nonetheless, secondhand smoke is regarded as a Group 1 carcinogen
(known to cause cancer in humans®), for which there is no evidence of a safe level of
exposure. As the following sections show, secondhand smoke is now known to cause a
number of diseases and poorer health outcomes for non-smokers. Even where elevation
of risk is comparatively small, because of the high number of individuals who may be
exposed, secondhand smoke represents a substantial preventable public health risk.

4.4

Cardiovascular disease and secondhand
smoke

441
Coronary heart disease

Exposure to secondhand smoke is a cause of coronary heart disease (also known as
ischaemic heart disease) in non-smokers.1%2.%

Secondhand smoke affects the cardiovascular system in non-smokers by multiple
mechanisms, similar to those experienced by active smokers.” Secondhand smoke
activates blood platelets, which increases the risk of thrombosis, and damages the
cellular lining of the arteries, which promotes atherosclerosis.?*! Secondhand smoke
also affects the ability of blood vessels to expand and contract, and changes lipoprotein
profiles, impairing the body’s ability to prevent or obstruct the progression of
atherosclerosis.® Other mechanisms mediated by secondhand smoke that contribute
to cardiovascular disease include increased oxidative stress and decreased antioxidant
defence, infection and inflammation, decreased energy production in the heart muscle,
and a decrease in the parasympathetic output to the heart.®! Most of these responses
occur rapidly following exposure.? Where underlying cardiovascular disease already
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exists, exposure to secondhand smoke exacerbates the condition. Individuals with
underlying diabetes, vascular disease or hypertension are at greater risk of harm due to
secondhand smoke.*

Due to the extreme sensitivity of the cardiovascular system, comparatively low
exposures to secondhand smoke can cause a disproportionately high amount of
damage. Even brief exposures to secondhand smoke—from minutes to hours—may
have almost as great an effect (up to 90%) on the cardiovascular system of non-smokers
as active smoking has on the cardiovascular system of smokers.* It is estimated that
exposure to secondhand smoke increases the risk of an acute heart disease event in
the non-smoker by about one quarter to one third, although a non-smoker’s actual
exposure to tobacco smoke is far less than that of the active smoker.1®2:%% British
research suggests that taking into account all sources of exposure, secondhand smoke
may account for an excess risk of up to 60% for coronary heart disease in heavily
exposed non-smokers, a rate similar to that of active smokers of up to 10 cigarettes per
day.®

4.4.2

Stroke

Current evidence suggests that secondhand smoke may contribute to an increased risk
of stroke, through encouraging atherosclerosis in the carotid and large arteries of the
brain, and damaging arteries within the brain. However further research is required
before this finding can be confirmed.’*?

4.5

Lung cancer and secondhand smoke

Exposure to secondhand smoke is a cause of lung cancer in non-smokers.!*? The risk
of developing lung cancer increases with extent and duration of the exposure. For
exposure within the home (typically assessed by examining incidence of disease among
the never-smoking spouses of smokers), the evidence suggests that the increased risk of
developing lung cancer due to secondhand smoke is in the range of 20-30%. Lifetime
non-smokers exposed to secondhand smoke in the workplace have a similarly elevated
risk of developing lung cancer, depending on degree of exposure. Research pooling
data from a range of studies has estimated that non-smokers exposed to secondhand
smoke have about a 20% greater risk of developing lung cancer than non-exposed non-
smokers.?

4.6

Cancers of other sites

There remains a degree of debate over whether, on the basis of current evidence, it
can be stated that secondhand smoke causes cancers of some sites other than the lung.
On the basis of the published evidence it is reasonable to state that there is at least the
possibility of an association between secondhand smoke and disease outcome for the
following cancers, but further research is required.

Chapter 4: The health effects
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4.6.1
Nasal sinus cancers

Although the most recent reviews agree that secondhand smoke is implicated in the
development of nasal sinus cavity, different conclusions about the proven degree

of causality have been reached. The Californian Environmental Protection Agency
concludes that exposure to secondhand smoke is a cause of nasal sinus cancers in
non-smoking adults,”® while the Report of the US Surgeon General (2006) states that
at present, ‘the evidence is suggestive but not sufficient to infer a causal relationship
between secondhand smoke exposure and a risk of nasal sinus cancer among non-
smokers 2P

4.6.2
Nasopharyngeal cancers

The Californian Environmental Protection Agency Report has concluded that
exposure to secondhand smoke may increase the risk of developing cancers of the
nasal airways leading to the throat in non-smokers, but that more research is required
before this finding can be confirmed.” The Report of the US Surgeon General (2006)
states that the evidence is currently inadequate ‘to infer the presence or absence of a
causal relationship between secondhand smoke exposure and a risk of nasopharyngeal
cancinoma among non-smokers. 2P

46.3
Breast cancer

There remains debate about the association between exposure to secondhand smoke
and development of breast cancer. In its latest review, the California Environmental
Protection Agency has concluded that the weight of evidence is consistent with there
being a causal association between exposure to secondhand smoke and the development
of breast cancer, particularly in premenopausal women aged under 50. In this group,

the risk of developing breast cancer may be doubled.”® The Report of the US Surgeon
General (2006) more cautiously states that ‘the evidence is suggestive but not sufficient
to infer a causal relationship between secondhand smoke and breast cancer %
However because of the high incidence of breast cancer, this report recommends
further research, and that women be advised to avoid exposure to secondhand smoke.

4.6.4
Cervical cancer

Exposure to secondhand smoke may be associated with an increased risk of developing
cancer of the cervix, but more research is required.>?

4.6.5

Cancers of the bladder and kidney

Recent studies report an association for an increased incidence of bladder cancer
in non-smoking adults exposed to secondhand smoke during childhood.®% An
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association has also been observed for cancers of the kidney,” but further research is
required before these associations can be confirmed.

4.6.6
Childhood cancers

See Section 4.7.9.

4.7

Health effects of secondhand smoke for
infants and children

Compared with adults, children are particularly susceptible to the effects of secondhand
smoke due to their higher breathing rates per body weight, their greater lung surface
area relative to adults,” and the comparative immaturity of their lungs. Infants

and children are also generally unable to control their environment, and therefore
cannot take steps to avoid exposure to secondhand smoke.** Children are most likely

to be exposed to secondhand smoke in the home, and because exposure can be so
widespread, even comparatively small increases in disease risk may translate into a
substantial burden of disease in infancy and childhood.!

Infant health is compromised by exposure to tobacco smoke before birth, through
maternal active smoking and exposure to secondhand smoke, and following birth, by
exposure to parental secondhand smoke in the home. Nicotine is secreted in the breast
milk of mothers who smoke, and cotinine, one of the main metabolites of nicotine, is
found in the urine of breastfed infants of mothers who smoke, as well as in the urine of
infants who are exposed to secondhand smoke.® Residue from secondhand smoke is
present in household dust and on surfaces, and may persist in the environment up to
months following emission. This is of particular significance for young infants due to
their increased likelihood of contact with floors, carpets and blankets.®

4.7.1

Infant death

Infant death is defined as the death of a child within its first year of life.? Several of the
major causes of death during infancy, including low birthweight, preterm delivery and
Sudden Infant Death Syndrome, are also associated with exposure to smoking in utero
and following birth. The infant mortality rate for children of smokers is 68% higher
than among children of non-smokers.?

4.7.2

Sudden Infant Death Syndrome (SIDS)

SIDS is defined as the sudden, unexpected death of an infant under one year of age.”
Postnatal exposure to secondhand smoke is a cause of SIDS,**? probably due to a
number of mechanisms. Babies exposed to secondhand smoke are more likely to have
thickening and inflammation of the airways, and are more susceptible to allergies and
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lung infections. Secondhand smoke may also impair the body’s control over respiration
and heart rate, and the automatic response to start breathing again after an episode of
apnoea.t®

According to Australian estimates, infants exposed to maternal secondhand smoke
after birth have nearly two and a half times the risk of dying from SIDS compared with
unexposed infants.” The more recent California Environmental Protection Agency
report has reported that the risk is three and half times greater, and has attributed about
10% of SIDS deaths in that state to secondhand smoke." The risk is higher for infants
whose mothers smoke during pregnancy as well.? This makes exposure to secondhand
smoke a major preventable risk factor for SIDS.2? The efforts of parents to protect their
children from secondhand smoke by not smoking within the home in recent years are
likely to have reduced to some extent the numbers of deaths from SIDS attributable to
secondhand smoke.®

4.7.3
Childhood asthma and other chronic respiratory
symptoms

Exposure to secondhand smoke causes a range of respiratory symptoms, such as cough,
phlegm production, breathlessness and wheezing in children of primary school age.
These symptoms are common in childhood, and may restrict the activities of children
who experience them.?

The prevalence of asthma is also greater among children living in households with
smokers, the risk increasing with the number of smokers in the home.? The National
Health and Medical Research Council (NHMRC) (1997)% and the Californian
Environmental Protection Agency (2005)* have both concluded that secondhand
smoke causes and exacerbates asthma in children. The US Surgeon General’s report
for 2006 remains more cautious, stating that the evidence is ‘suggestive’ of a causal
relationship between secondhand smoke and the onset of childhood asthma.”? The
NHMRC has estimated that about 8% of childhood asthma incidence in Australia

is caused by secondhand smoke, with children of mothers who smoke more than 10
cigarettes daily being most severely affected.’®

Children exposed to secondhand smoke may register increased allergic sensitisation,' ¥
and also be more likely to snore.*: 2 Recent research has found that respiratory
symptoms such as chronic dry cough and phlegm production may persist into
adulthood among children who live with a smoker, independent of later exposure to
secondhand smoke.®

4.7.4
Acute lower respiratory tract infections in infancy
and early childhood

Children exposed to secondhand smoke in the home have a greater risk of contracting
acute chest infections, including croup, bronchitis, bronchiolitis and pneumonia.?
Increased risk is greater in households in which the mother smokes. The effect is more
pronounced in younger children (aged under two),”®? although there is evidence that
children of school age are also affected by exposure to secondhand smoke.
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Thirteen percent of lower respiratory illnesses in children aged less than 18 months
may be attributed to secondhand smoke. Children who live in a smoky household for
the first year and half of their lives have a 60% higher likelihood of developing lower
respiratory illness than unexposed children.’

4.7.5
Decreased lung function

The lungs continue to grow and develop throughout childhood and adolescence,
peaking in young adulthood. Secondhand smoke causes decreased lung function during
childhood, leading to a reduced maximum level in adulthood.? This impairment may
potentially increase vulnerability to other insults to the lungs, such as active smoking,
secondhand smoke, exposure to air pollution and occupational irritants,” and possibly
increases the risk of developing future chronic lung disease.?

4.7.6
Middle ear disease

Middle ear disease (otitis media) occurs when bacteria, typically Streptococcus pneumoniae
or Haemophilus influenzae, migrate from the nasopharyngeal region to the middle ear via
the Eustachian tube and cause infection. Exposure to secondhand smoke causes middle
ear disease, including acute and recurrent otitis media and chronic middle ear effusion
(‘glue ear’). Moreover, ear disease in children of smokers appears less likely to resolve
spontaneously than among children of non-smokers.? This has important implications
for child health. Episodes of glue ear in early life are associated with hearing loss

and may lead to long-term problems with speech, and a range of developmental,
behavioural and social consequences.*

4.7.7
Reduced sense of smell

Children exposed to secondhand smoke in the home may have impaired olfactory
function, but the research in this field is limited. One study has shown that children
living with a parent who smoked a packet of cigarettes a day were more likely to
misidentify the aromas of vanilla, roses, mothballs and cough drops compared with a
control group of children not living with a smoker.*

4.7.8
Longer term developmental effects

There is some evidence to suggest an association between exposure to secondhand
smoke and an impact on cognition and behaviour, including higher likelihood of
childhood conduct problems and learning difficulties. This is an area requiring further
research. 2.4
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479
Childhood cancers

There is a growing body of evidence suggesting an association between prenatal and
postnatal exposure to secondhand smoke and brain tumours, lymphomas, and acute
lymphocytic leukaemia in children, but more research is needed.”®4

4.7.10
Perioperative complications

A strong association has been observed between the incidence of respiratory
complications in children undergoing general anaesthesia and a history of exposure
to secondhand smoke.®® There is also evidence that children exposed to secondhand
smoke have a different metabolic response to drugs administered during surgery.®

4.8

Effects of secondhand smoke on the
respiratory system in adults

Secondhand smoke affects the respiratory system of non-smokers through mechanisms
similar to those by which tobacco smoke affects the airways and lungs of active
smokers, except that since the levels of exposure are lower, the effects of secondhand
smoke tend to be less severe.?

Eye, nasal and throat irritation are commonly experienced by non-smokers exposed

to secondhand smoke.? A range of chronic and acute respiratory symptoms in non-
smokers are also strongly associated with exposure to secondhand smoke, such as
cough, phlegm and sputum production, wheezing and shortness of breath, particularly
in asthmatics.? Secondhand smoke may also be responsible for causing the onset of
asthma in adulthood, and also for making the management of asthma more difficult.?
Adults exposed to secondhand smoke report a higher incidence of chest illness, and
are more likely to miss work.!® Adults exposed to secondhand smoke also have a higher
likelihood of snoring,™ and are at greater risk of experiencing respiratory complications
during surgery involving anaesthesia.”

Adults who have been exposed to secondhand smoke since childhood may suffer
cumulative damage including changes in lung structure and function and chronic
airflow limitation.’ Secondhand smoke may also exacerbate symptoms or progression
of disease among adults with a co-existing poor lung function, or lung disease such as
asthma and cystic fibrosis.”®

Research suggests that exposure to secondhand smoke causes an elevated risk of
developing of chronic obstructive pulmonary disease (COPD), which is marked by
permanent and progressive damage to the airways and airway sacs of the lung.? COPD
results in reduced lung function.
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H 4.9

Secondhand smoke and pregnancy

4.9.1
Fertility

There is some evidence associating exposure to secondhand smoke with reduced
fertility or fecundity (rate of conception) in women, although confirmatory research is
required before these outcomes may be stated with certainty.”’ In women undergoing
IVF treatment, exposure to secondhand smoke may lead to a reduced chance of
successful implantation,® although this finding should also be considered preliminary.

49.2
Low birthweight and preterm delivery

Exposure to secondhand smoke during pregnancy causes a small reduction in
birthweight.? Although the decrement in weight is not as great as that seen in babies
of mothers who are active smokers, there is evidence that the effect may be more
pronounced in disadvantaged groups of the population,’® whose health is more likely to
be already compromised.

Mechanisms for causation of lower birthweight in babies of non-smoking mothers
exposed to secondhand smoke are likely to be similar to those that cause lower
birthweight in infants of active smokers. Factors contributing to low birthweight may
be preterm delivery, intrauterine growth retardation, or a combination of the two. The
Californian Environmental Protection Agency report has concluded that secondhand
smoke is a cause of preterm delivery, and may cause intrauterine growth retardation.
The most recent report of the US Surgeon General notes that the evidence for preterm
delivery is currently ‘suggestive’ of causality.?

49.3
Lung development in the unborn child

Exposure to secondhand smoke in utero causes changes in foetal lung structure, allergic
responses and inflammation.? Recent research suggests that maternal exposure to
secondhand smoke may directly effect the development of the alveoli in the lungs of the
unborn child.*

494
Spontaneous abortion (miscarriage)

Maternal exposure to secondhand smoke is associated with an increased rate of
spontaneous abortion in some studies, but further research is needed before this finding
can be confirmed.?

Section: 4.9.4
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4.10

Secondhand smoke and increased risk
of infectious disease

Exposure to secondhand smoke has been shown to increase susceptibility to, and to
worsen, respiratory infection in adults and children. Probable mechanisms include
impairment of mucociliary clearance and reduced immune function.?%

An increased incidence of bacterial meningitis (caused by bacteria such as Haemophilus
influenzae type b (Hib) and Streptococcus pneumoniae) has been reported in children from
smoking households in Australia.® A number of recent studies have also found an
association between the incidence of invasive meningococcal disease and exposure

to secondhand smoke.>® Invasive meningococcal disease is an important cause of
illness and death in children and young adults in Australia. Meningococcal disease
occurs most commonly in individuals aged under 25, with peaks of incidence in those
aged four and under and in teenagers aged between 15 and 19. In 2002, there were
684 notified cases of meningococcal disease, accounting for 48 deaths.®' Australian
research®® has shown that exposure to secondhand smoke is a risk factor for both
children and young adults in contracting invasive meningococcal disease. The risk

to young children whose primary caregiver is a smoker may be sixfold higher, due

to increased infectiousness of smokers who carry the bacterial infection; in older
teenagers, exposure to secondhand smoke may double the risk of infection.®

4.11

Secondhand smoke and diabetes

As noted above, individuals with existing diabetes are at greater risk of developing
coronary heart disease if exposed to secondhand smoke.*

There is early research suggesting that the risk of developing glucose intolerance (an
indicator of high risk for developing type 2 diabetes) is increased in adults exposed

to secondhand smoke over a 15-year period. This study showed that current smokers
had the highest rate of development of glucose intolerance, followed by never smokers
exposed to secondhand smoke, and unexposed never smokers.” However further
investigation is required into this association.

412

Population prevalence of exposure to
secondhand smoke in the home

The most recent data published on prevalence of exposure to secondhand smoke are presented in this
section, with the various publications reporting on the findings of National Drug Strategy Household
Survey of 2004 providing the basis for most of the following discussion. It should be noted that
increased public awareness of the damage to health caused by secondhand smoke, especially since
the progressive introduction of further legislation for smokefree workplaces and public places in most
Australian states and territories, is likely to have continued to exert downward pressure on exposure
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in the home. Therefore the following information should be regarded cautiously, since it is likely to
provide higher estimates than reflect practice subsequent to 2004.

Levels of exposures to secondhand smoke in other settings, including the workplace, in venues such as

Although most Australian non-smokers are not exposed to secondhand smoke in the
home environment,® for those individuals who do live with one or more smokers, the
home is a major source of exposure to secondhand smoke.

Exposure to secondhand smoke in the home has declined since 1995, reflecting a
continuing decline in the prevalence of smoking as well as an increase in smokers
confining their smoking to outside the home environment (Table 4.1).% Public

places over the past decade has also influenced attitudes to smoking in the home.%

4.12.1
Exposure in infancy

A study undertaken in 1998-1999 in New South Wales which assessed infants” exposure
to secondhand smoke, verified by biochemical testing for cotinine in the infants’ urine,
found that almost half (47%) of babies aged up to 12 months had detectable amounts
of cotinine in their urine.” The main locations in which parents reported that their
children had been exposed to secondhand smoke were at a friend’s or relative’s house
(22%), at a shopping centre (18%), in the home (10%), at a restaurant or hotel (8%),

in an outdoor location (8%), and in the car (6%). Thirty-eight percent of the infants
included in the study lived in a household with one or more smokers, but as noted
above, only 10% of parents nominated the home environment as the main location for
their child’s exposure to secondhand smoke. Babies of smokers were 14 times more
likely to show detectable levels of cotinine in their urine than babies of non-smokers.
The authors of this study observed that parents who smoke may have thought that
they were taking steps to protect their children from secondhand smoke, but that their
measures appeared to be insufficient.”

Table 4.1
4.12.2 Household smoking status
by dependent children status,

EXpOSUfE in childhood Australia, 1995 o 2004

In 1995 almost one third of households in which

children lived included someone who smoked _ Dependent children™ | No dependent children™

inside the home, declining to about 12% in Household smoking status” 1995 1998 2001 2004 1995 1998 2001 2004
2004 (Table 4.1).% Smokers living in households % (rounded) % (rounded)

that included children were less likely to smoke Smokes inside the home 31 | B | 20 | 2NN
indoors than smokers in households with no Only smokes outside the home 7 2 B 8 ¥ 18 2 18
dependent children. Despite the significant No-one athome regularlysmokes ~ 52 56 55 60 54 55 59 65

reduction in exposure over the past decade, an
estimated 600,000 dependent children aged 14

or under were still being exposed to secondhand Source:  National Drug Strategy Household
smoke in the home in 2004.% Surveys, as feported in Australia’s Health
2006,

* Household smoking status as reported by respondents aged 14 years and over
**Households containing dependent children aged 14 years or under
*** Includes dependants aged 15 years and over

Section: 4.12.2
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Table 4.2

Percentage of non-smokers aged 12
and over exposed to environmental
tobacco smoke in the home at least
daily, Australia, 2004

Exposure to smoke by any household member.
Yes, inside the home

No, only smokes outside the home

No-one at home regularly smokes

Source: NDSHS 200463

Section: 4.12.4

412.3
Exposure in non-smoking teenagers and adults

The National Drug Strategy Household Survey (2004) reports that most Australian
non-smokers are not exposed to secondhand smoke inside the home.® The likelihood
of exposure declines with age, presumably reflecting the greater ability of an individual
to control his or her own environment as they attain adulthood. Table 4.2 shows that
in 2004, about one in six non-smoking adolescents aged 12-15 lived with one or more
smokers who smoked in the home, and a further quarter of adolescents lived with at
least one smoker who avoided smoking indoors. The vast majority of non-smoking
adults aged 20 or older are not exposed to secondhand smoke in the home, with only
6% reporting that they lived in a house in which smoking occurred.

Apart from protecting the
health of non-smoking adults

% expﬁigr(?:fn ded) and children, restrictions
115 16-17 18-19 20+ on smoking at home have
17 1 19 6 also been shown to be
9% 21 20 14 associated with reduced
58 66 61 80 smoking behaviour among

for further discussion.

4.12.4
Levels of exposure to secondhand smoke in
disadvantaged groups

As the relationship between socioeconomic disadvantage and increased prevalence of
members of disadvantaged groups are more likely to be exposed to secondhand smoke.
Research from New South Wales shows that variables such as being younger, having

a lower level of education, having no restrictions on smoking at work, and being of
Aboriginal or Torres Strait Islander origin all correlate with a higher likelihood of living
in a smoky environment.%

Disadvantaged children are particular risk. An analysis of NDSHS data from 2001 has
shown that children of the most disadvantaged households are more than twice as likely
to be exposed to secondhand smoke at home than children in the least disadvantaged
circumstances (26% compared with 10%).” A study from New South Wales has found
that children from families of lower socioeconomic status, and children in single-parent
families, are more likely to be exposed to secondhand smoke.5 Of greatest concern is
the study involving Indigenous primary and high school-aged children in three remote
Northern Territory communities that found that almost every child (98%) lived with at
least one smoker, and 43% lived with five or more smokers."

The continued high exposure of some disadvantaged groups to secondhand smoke
contributes to their greater burden of ill-health.”
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N 4.13

Estimates of morbidity and mortality
attributable to secondhand smoke

As noted elsewhere in this Chapter, active smokers are at greater risk of disease or death
due to smoking, than are non-smokers from exposure to secondhand smoke. However
the amount of injury caused by secondhand smoke is not trivial. Estimates based on
data from the USA™ and the UK show that for every 10 deaths caused by smoking
among smokers, one death occurs in a non-smoker due to exposure to secondhand
smoke. Secondhand smoke is thought to be responsible for almost 3% of all deaths in
the USA each year,? and is regarded as the third leading preventable danger to health
after active smoking and alcohol misuse in that country.?:?

A small number of reports have published estimates of deaths caused by secondhand
smoke in Australia over the past decade. Estimates vary depending on methodology
used and disease entities included. Key findings from these reports are presented below.

4.13.1

Estimated mortality from secondhand smoke in

Australia in 2004—05—the Department of Health  1.pje 45

a nd Ag ei n g, 2007 Estimated numbers of deaths caused

by secondhand smoke in Australia,

Secondhand smoke caused the deaths of an estimated 141 Australians 2004-05 (DHA, 2007)

in 2004-05, according to the Commonwealth Department of Health

and Ageing (DHA).™ Of this total, 113 occurred in adults and Male | Female
28 deaths occurred in babies (Table 4.3).

About 90% of the deaths caused by secondhand smoke in adulthood In adults aged 15 and over

were due to ischaemic heart disease. Most deaths caused by Lung cancer 2 9 12
secondhand smoke occur later in life, reflecting the contribution of Ischamic h*ef\rtdisease 3 68 101
chronic lifelong exposure to the development of heart disease and Ininfancy

lung cancer. There were more than twice as many deaths among adult AtepaIl USRI : / 2
women as there were among men. This reflects the historically higher SRRt G i L
rates of active smoking among men compared with women in previous Ltk B d B
decades. Total deaths all ages 54 86 141
These estimates are likely to be conservative, since they do not include

deaths from all diseases now considered by some agencies to be caused Note:  columns nay not ad up o total due o
by exposure to secondhand smoke. Additionally, the estimates for deaths from lung founding

cancer caused by secondhand smoke are restricted to exposed non-smokers married to Souree: Unpublished data from research

: 9
a smoker (so excluding non-smokers exposed in workplaces and other settings), and a uncertafen fo olns and Lapsky

cautious approach to quantifying deaths from ischaemic heart disease has been adopted
compared with other methodologies (shown by the findings of the report prepared for

* The calculations by the DHA are the most recent in a series dating back to 1990. The DHA and AIHW have progressively developed and
revised their methodology, which is described in detail in their publications.*0: 76-79
** Deaths in infancy are based on exposure to active maternal smoking during pregnancy and/or following birth.

Section: 4.13.1



Table 4.4

Estimated numbers of deaths caused
by secondhand smoke in Australia,
1998, (Repace, 2004)

Lung cancer 212
Heart disease 3252
Breast cancer 602
Cervical cancer 35
Nasal sinus cancer 14
Brain cancer, leukaemia and lymphoma 69
Total 4184
*Adults aged 15+

Source: Excerpt from Table Lin Repace80

Section: 4.14
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The report for 2004-05 does not quantify morbidity (non-fatal illness) caused by
secondhand smoke, but makes the comment that ‘the overwhelming proportion of
the morbidity attributable to involuntary smoking ... is borne by the young’p. 23® In
the previous report in the series, which publishes data for 1998, it was estimated that
secondhand smoking caused close to 2000 hospital admissions in Australia in 1998.
About three-quarters of these admissions occurred in children under the age of 14.9

413.2
Estimated deaths due to secondhand smoke in
Australia in 1998—The Cancer Council NSW, 2004

Calculations of deaths in Australia caused by secondhand smoke have also been
published in a report commissioned by The Cancer Council New South Wales.
Main findings are summarised in Table 4.4.% Based on scaling from US data
based on relative population size, Repace estimated that in 1998, about 4200
adult non-smokers may have died in Australia from secondhand smoke.® The
estimates by Repace include a wider range of diseases that those considered in
the ATHW reports discussed above, but exclude deaths in infancy. Repace makes
the observation that even if only deaths from lung cancer and heart disease
caused by secondhand smoke are considered, for which the greatest amount of
scientific evidence exists, then the annual toll from secondhand smoke is still in
the order of 3464 deaths.®

413.3

Estimated mortality and morbidity from
secondhand smoke in Australia—the National
Health and Medical Research Council, 1997

Estimates of mortality published by the National Health and Medical Research Council
(NHMRC) in 1997 showed that 11 deaths from lung cancer and 77 deaths from a
major coronary event could be attributable to secondhand smoke annually.!® The
authors of this information paper commented that these estimates were likely to be
very conservative, as they were restricted to never-smokers who had been exposed in
the home environment, due to limitations in availability of more general Australian
exposure data.

The NHMRC'’s Information Paper also estimated that secondhand smoke was a factor
in causing asthma symptoms in 46,500 Australian children annually, and caused lower
respiratory illness in 16,300 children. More than 5000 hospital separations in children
every year could be attributed to secondhand smoke.

414

Public attitudes to secondhand smoke

The most recent data published on prevalence of exposure to secondhand smoke are presented in this
section, findings reported by the National Drug Strategy Household Survey (2004) providing the basis
for much of the following discussion. It should be noted that public awareness of the damage to health
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caused by secondhand smoke is likely to have continued to increase with the progressive introduction
of further legislation for smokefree workplaces and public places in most Australian states and
territories, and the launch of television campaigns to raise awareness of the dangers of exposure to
secondhand smoke for children.” The following information may therefore underrepresent the current
state of public attitudes and perceptions about the extent of the health effects of secondhand smoke.

In general, the community has rapidly responded to the findings that secondhand
smoke is harmful to health, in turn influencing broader attitudes to restrictions on
smoking in many public places, the workplace, and more recently in private domains
such as the home and in motor vehicles. Attitudes to smoking in these settings are

4.14.1 Table 4.5

Smokers’and non-smokers’

General perception that secondhand smoke is perceptions f he et of
percep
harmful to health obic ok onor ok

The majority of the population, smokers and non-smokers,
believe that living and working with a smoker could affect

Non-

the health of non-smokers, although non-smokers are Situation and perception smokers®* | Smokers™

more likely to have this perception. The proportion of % (rounded)
Australians believing that the health of non-smokers is Live with smokers

affected by exposure to secondhand smoke has increased Yes, might bea ected 92 73 88
over time. In 1985, a Victorian study showed that 80% of No, won'tbea ected 4 14 6
non-smokers and 57% of current smokers agreed that the Don'tknow 4 13 6
health of non-smokers could be damaged by secondhand Work or socialise with smokers

smoke.® In 2004, the National Drug Strategy Household Yes, might bea ected %0 67 8
Survey reported that about 90% of non-smokers and 70% No, won'tbea ected 5 19 8
of smokers thought that living, working or socialising Don'tknow 6 1 1

with smokers could cause health problems (Table 4.5).

Living in a smoky environment was considered by both

non-smokers and smokers to be slightly more likely to Soure: AW 2006
affect a non-smoker’s health than working or socialising

with smokers.%

4.14.2
Changes in smoking behaviour due to beliefs
about secondhand smoke

The National Drug Strategy Household Survey (2004) found that among smokers who
had modified their smoking behaviour (for example by attempting to quit, by cutting
back or by switching to lower tar or nicotine brands), about one in five (21%) had been
motivated by the concern that their smoking was affecting the health of those around
them (Table 4.6).

* Such as the Smokefree Home and Car Campaign, launched in Western Australia in May 2007; see http://www.cancerwa.asn.au/prevention/
tobacco/makesmokinghistory/campaigns/ for details.

** Never or ex-smoker

**% Daily, weekly and less than weekly smokers.

Section: 4.14.2
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Table 4.6 Female smokers were more likely to be prompted to alter their behaviour out of concern
Factors that motivated change o~ for the health of those around them than males (23% compared with 19%).%

smoking behaviour, smokers aged 14

years and older by sex, Australia, 2004

Factor™™ Males | Females | Persons Factor™™ Males | Females | Persons
% (rounded) % (rounded)
A ecting health or tness 51 51 51 Advice from doctor 16 16 16
Costing too much 43 45 44 Other 1 1 1
Wanting to get t 30 26 28 Restrictions on smoking in public places 8 1 10
Family/friends asked me to quit 25 28 26 Pregnant or wanting to start a family 2 12 7
Worried it was a ecting the health of others 19 23 21 Restrictions smoking in the workplace 6 5 6
Anti-smoking acvertisements 20 21 20 Quitline g 8 3
Health warnings on packets 17 16 16 Tobacco Information Line (advertised on packet) 1 1 1

Source: NDSHS (2004) 52

4.14.3
Knowledge of specific health effects

A range of state-based surveys have confirmed that although there is a high general
awareness that secondhand smoke is harmful, knowledge about specific health
outcomes is less consistent. Studies from New South Wales,# Victoria® and South
Australia” have shown that awareness tends to be higher for lung cancer and other
respiratory effects, whereas the increased risk of heart disease is generally under-
recognised.

Table 4.7 presents the findings of a survey undertaken in Victoria in 2005.% This study
found that non-smokers were more likely than smokers to believe that exposure to
secondhand smoke caused a range of health problems. The highest awareness was for
secondhand smoke as a cause lung cancer, followed by other respiratory problems.

Table 4.7 There was lower awareness about the effects of secondhand smoke on children and
Ilinesses caused by secondhand babies, but since the introduction of new graphic health warnings on tobacco packages
smoke (prompted recall) by smoking in 2006, which includes a warning about infants and children, awareness about

status, Victoria 2005 pneumonia, SIDS and middle ear infections may have increased.

llInesses s Smokers*** IlInesses s Smokers***
smokers**** smokers****

9% (rounded) % (rounded)
Lung cancer 75 56 71 Pneumoniain children 34 28 33
Asthma 71 58 69 Miscarriage***** 31 28 30
Emphysemax**** 68 54 65 Sudden infant death syndrome (SIDS) 31 25 30
Bronchitis 60 51 58 Cancer of the cervix***** 20 14 19
Heart disease 59 51 58 Middle ear infections in children 12 1L 12

Source:  Centre for Behavioural Resarch in * Base is those smokers who reported undertaking measures.

Cancer® ** Respondents could select more than one response.

**%Non-smokers include former smokers and never smokers.
**% Smokers include those who smoke daily, weekly and less than weekly.
*eeexThe eyidence concerning the association of secondhand smoke with emphysemaZ and miscarriage® 20 and cancer of the cervix® 2 is not,

Section: 4.14.3
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4.14.4 Table 4.8

. . Non-smokers™ avoidance of places
Avoidance of cigarette smoke wherethey mihtbe xpsed o
other people’s cigarette smoke:
non-smokers aged 14 years and over,
by age and sex, Australia, 2004

Results from the National Drug Strategy Household Survey in 2004* show that about
40% of non-smokers ‘always’ avoid smoky environments, and a further 49% attempt
to avoid exposure to other people’s cigarette smoke
‘sometimes’ (Table 4.8). Except in the youngest age group
surveyed (14-19 years), in which findings were similar
between the sexes, female non-smokers are more likely
to report always avoiding secondhand smoke than male
non-smokers. The likelihood of consciously avoiding

Age group

14-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60+ | Allages
Percent (rounded)

secondhand smoke increases with age. Overall, nearly 90% zl::vl;ss R Y R %
of non-smokers either always or sometimes take measures Sometimes | 59 | 63 | 55 | 2 51
to avoid exposure to secondhand smoke. Never 9 17 13 U 12 13 14
Some smokers also prefer not to be exposed to secondhand Females
smoke. The 2001 NDSHS survey reported that of recent AIway§ e P I e
smokers, 3% ‘always’ avoided places where they might be Sometimes |62 6L} S0
exposed to secondhand smoke and 30% ‘sometimes’ took et | 1 : 7 8 L D
steps to avoid secondhand smoke.® PesCR
Always 22 24 37 44 47 50 39
Sometimes 60 62 53 4 43 39 49
4.14.5 Never 18 15 1 9 10 1 12

Behaviour around cigarette
smoke

A Victorian study asked a sample of smokers and non-smokers how they would
respond if someone lit up a cigarette nearby.® Most non-smokers said that they would
move away (70%), and a minority said that they would request the smoker to stop (6%)
(Table 4.9). Smokers were more likely to do nothing (46%), or to light up a cigarette

as well (27%). However a quarter of smokers said that they would take action to avoid
smoke (either by moving away or asking the smoker to stop). Women were more likely

Source: NDSHS 200484

Table 4.9

Response to someone lighting up a
cigarette nearby by smoking status,

than men to say that they would move away from the Victoria 2004

smoke (68% compared with 53%).%

The author of this report makes the observation that Non-smokers | Smokers™* | Total***
although it is clear that most non-smokers (and many % (rounded)
smokers as well) prefer not to be exposed to cigarette Ask them to stop 6 ? 6
smoke, only a minority of individuals are prepared to ask Move away 1 23 61

a smoker to put out their cigarette. This indicates that a Do nothing 18 46 2%
‘common courtesy” approach to smoking is insufficient on Light up too - 27 6
its own to provide protection from secondhand smoke.® Other (e.g. depends on situation) 5 3 4

A C k n OW I Ed g e m e n tS Source: (Ciz:tcreehg)ﬁr Behavioural Reseatch in

We are grateful to Konrad Jamrozik, Professor of Evidence-Based Health Care and
Head, Division of Health Systems, Policy and Practice, School of Population Health,
University of Queensland, for his review of this chapter.

* Non-smokers are ex-smokers and people who have never smoked.
** Smokers include those who smoke daily, weekly and less than weekly.
**%  Selected responses shown in table, so columns do not add up to 100.
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