
What is second-hand smoke? 
Second-hand smoke is made up of the smoke 
breathed out by a smoker and the smoke that drifts 
from the end of a burning cigarette. It has the same 
4000 chemicals as the smoke inhaled by smokers 
including 250 substances known to be toxic or 
carcinogenic.1

While the chemicals in the smoke inhaled by the 
smoker and second-hand smoke are qualitatively 
the same, the concentrations vary. The smoke from 
the burning end of a cigarette emits some toxins in 
greater concentrations than inhaled by the smoker  
as it smoulders at lower temperatures.1,2,3 The 
chemical composition of second-hand smoke 
changes over time as it dilutes and disperses and 
interacts with the environment and surfaces.4 

Measurement of second-hand smoke 
exposure
Assessment of second-hand smoke exposure can 
be done directly through air quality measurement 
and biomarkers5, indirectly through surveys, or 
through surrogate measures of exposure, such as 
nicotine concentrations in house dust.4 Exposure is a 
function of the quantity of second-hand smoke and 
the time spent in that environment.1 

As second-hand smoke is a complex and dynamic 
mixture of thousands of compounds in both gas 
and particulate form, there is no one substance 
that can be measured to show a person’s exposure 
to all second-hand smoke compounds. However, 
some compounds are valid markers, or tracers, for 
second-hand smoke and can be used to estimate 
exposure. For example, nicotine vapour is highly 
specific to tobacco and cotinine in saliva, blood and 
urine, is the primary metabolite of nicotine.1 

Health consequences of second-hand 
smoke exposure
There is no safe level of exposure to second-hand 
smoke. It causes lung cancer, coronary heart 
disease, stroke, nasal irritation and reproductive 
effects in women. In children it causes middle 
ear disease, respiratory symptoms, impaired lung 
function, lower respiratory illness and sudden infant 
death syndrome (SIDS).6

Even brief periods of exposure to second-hand 
smoke can cause serious and immediate adverse 
health effects. Second-hand smoke has substantial 
and rapid effects on the cardiovascular system. As 
little as 30 minutes of exposure can affect blood and 
vascular function to almost the same extent as active 
smoking. Infants, children, and adults with asthma or 
respiratory problems can also have acute reactions 
from brief exposures.1

In addition, some short term health effects of second-
hand smoke occur at extremely low concentrations. 
For example eye, throat and nasal irritation occur at 
a fresh air dilution volume of more than 3,000m3 per 
cigarette. Odour is detected at a fresh air dilution 
volume of more than 19,000m3 per cigarette.7

Air quality monitoring studies 
People living in non-smoking units can be exposed 
to second-hand smoke from other units where 
smoking is permitted. Second-hand smoke 
infiltration can occur through ventilation systems, 
gaps in walls and doors, hallways, and it can drift in 
from balconies through open windows and doors.1,8 

By measuring nicotine vapour, volatile organic 
compounds and particulate matter using a suite of 
ten instruments over several days, second-hand 
smoke incursions were identified at precise times 
across five non-smoking units where residents 
had reported smoke-drift. Of the eight incursions 
identified, only six could be quantified. This study 
focused on units where the infiltration occurred 
within the building and excluded units where the 
smoke drifted in through windows.9

Another study simultaneously measured particulate 
matter with real-time air quality monitors in the units 
of smokers and non-smokers and in some hallways 
and patios. Second-hand smoke from the units 
of smokers was detected in two of the 14 smoke-
free units and six of the eight hallways. Ventilation 
and proximity to a smoker’s unit were important 
determinants of second hand smoke-drift in a non-
smokers unit.10

Using passive nicotine monitors and accounting for 
air exchange and sorption and re-emission from soft 
furnishings, another study detected second-hand 
smoke in 89% of non-smoking units. The average 
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effective smoking rate in non-smoking units was one 
quarter of a cigarette per day. In some non-smoking 
units the effective smoking rate was almost one 
cigarette per day.11

Measurement of second-hand smoke between units 
in multi-unit housing is complex and expensive and 
requires expertise, equipment and laboratory analysis.

Air quality measurement professionals

Occupational hygienists12 and environmental health 
specialists13 are professionals whose work includes 
air quality measurement. Their expertise and 
services tends to focus on industrial or occupational 
settings, ambient air quality or academic work.

Sealing and ventilation 

It is not possible to eliminate second-hand smoke 
exposure within a building by air-purification, air-
cleaning or mechanical air exchange.1,14  Hence the 
National Occupational Health & Safety Commission 
and Australia Building Code Board did not endorse 
or adopt the 2002 Australian mechanical ventilation 
standard AS 1668.2-2002 as it contained ventilation 
guidelines for environmental tobacco smoke.15, 16 
The revised 2012 standard AS 1668.2-2012 excludes 
ventilation requirements for second-hand smoke and 
is now referenced in the Australian Building Code. 

Ventilation can distribute second-hand smoke 
throughout a building.1 However, beyond the 
common areas, centrally ventilated residential 
buildings are not subject to smoking bans.17 

It is also impossible to eliminate second-hand smoke 
infiltration between units with a combination of 
sealing and ventilation improvements. Professional 
best practice sealing and ventilation improvements 
have been shown to reduce air-flow between 
smoking and non-smoking units by only 29 per cent.6

Disclaimer: The information in this publication should not be used as a substitute for advice from a properly qualified medical professional who 
can advise you about your own individual medical needs. It is not intended to constitute medical advice and is provided for general information 
purposes only. Information on cancer, including the diagnosis, treatment and prevention of cancer, is constantly being updated and revised by 
medical professionals and the research community.  

Your use of the information in this publication is at your own risk.  To the fullest extent permitted by law, Cancer Council Queensland does not 
accept any liability for any reliance placed on information that is not correct, complete or up to date, or that is not suited to the purpose for which 
it was relied upon.  If any warranty or guarantee cannot by law be excluded, then, to the extent permitted by law, Cancer Council Queensland’s 
liability for such warranty or guarantee is limited, at Cancer Council Queensland’s option, to supplying the information or materials again or paying 
the cost of having the information or materials supplied again.
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How to quit
Call Quitline 13 QUIT (13 7848) for free 
information, practical assistance and support.

Discuss quitting smoking with a health 
professional and plan your quitting 
strategy together. 

Consider using pharmacotherapy 
such as Nicotine Replacement Therapy (NRT), 
Bupropion Hcl or Varenicline.
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