FACTSHEET

Bushfire smoke
What are the health
impacts and what can
we do to minimise
exposure?
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This factsheet is an update to its original release in December 2019. It has been updated to
incorporate practical considerations to protect people from bushfire smoke during the COVID-19
pandemic.

KEY POINTS
• The health effects of bushfire smoke are
largely caused by suspended fine particulate
matter (PM2.5). PM2.5 affects most organ systems,
including the lung, heart, brain, and immune
systems and changes some metabolic functions.
• Anyone can be affected by bushfire smoke,
but some people are more at-risk than others.
At-risk groups are: those living with asthma
or lung disease, those with diabetes, heart or
blood vessel diseases, pregnant women, young
children, and older adults. These groups should
take special precautions in the event of bushfire
smoke.
• We are not entirely clear about the health
effect of smoke from fires that last for a long
time (weeks versus days). Findings from the
Hazelwood Health Study suggest some health
impacts from smoke episodes lasting weeks can
continue for years after the original smoke event.

smoke particles you breathe if fitted properly and
changed regularly.
• When air quality outside is poor, use an air
cleaner with a HEPA filter while keeping doors
and windows closed. This will simultaneously
help to keep you safe from the health impacts of
smoke and reduce the likelihood of viruses like
COVID-19 being transmitted between people.
The best way to protect yourself from COVID-19
indoors remains getting vaccinated and keeping
up your booster routine.
• To collectively protect ourselves from bushfire
smoke, we must first tackle climate change as
it is increasing the frequency and intensity of
bushfires.

• There are various steps that you can take to
reduce your exposure to bushfire smoke. These
include staying indoors, seeking environments
with clean air, staying informed about your local
air quality and using indoor HEPA air cleaners.
Most paper and cloth face masks will not protect
you from bushfire smoke. However, specialised
N95 or P2 masks will reduce the amount of
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How does bushfire smoke affect
our health?
Air pollution from bushfires affects the health and
well-being of thousands of Australians.1
Bushfire smoke contains hundreds of different
components. The most important for health is
suspended fine particulate matter (PM2.5).2 These
particles, 2.5 thousandths of a millimetre and
below in size, can go deep into the lungs and
cause inflammation. They are also able to enter
the blood stream to affect different body systems.
PM2.5 affects most organ systems, including
the lung, heart, brain and immune systems and
changes some metabolic functions. 3-6
Research has shown that increases in PM2.5 from
bushfire smoke are associated with increased
intensity and frequency of symptoms related to
poor health, increased use of asthma medication,
increased hospital emergency attendance and
admissions, heart attacks and death.1,7 Some of
these outcomes, including ambulance call outs for
breathing difficulty and heart attacks occur very
soon after bushfire smoke levels rise- i.e. within
the hour rather than days after.8
CAR researchers have estimated that in Sydney
from 2001 to 2013, smoke from 184 bushfires was
associated with nearly 200 deaths, and over 1,200
hospitalisations for heart and lung conditions.9 In

contrast, exposure to smoke from the single “Black
Summer” bushfire season of 2019-2020 was linked
to more than 400 deaths.10 This is more than
10 times the reported number of deaths directly
caused by the bushfires.
CAR researchers have also shown that bushfire
smoke particles have a greater association
with worsening asthma symptoms than similar
concentrations of particulate matter from urban
sources, such as vehicle emissions.11
Anyone can be affected by bushfire smoke with
irritated airways, nose and eyes. But some groups
are at higher risk than others. These groups are:
•

those with lung conditions such as asthma,
emphysema and chronic obstructive
pulmonary disease (COPD)

•

those with heart and blood vessel diseases
like angina, heart failure or stroke

•

those with diabetes

•

pregnant women

•

infants and children

•

older people. 12-17

Box 1 outlines the special precautions these
groups should take in the event of bushfire smoke.
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Box 1: Special precautions for at-risk groups
Those with asthma and other lung conditions
Exposure to increased air pollution might worsen your symptoms. Use your action plan for
managing worsening symptoms. If you don’t have an up-to-date plan, see your GP to make one.
Take steps to reduce the amount of smoke that you breathe.
Those with heart and blood vessel disease
Exposure to air pollution might worsen your condition and lead to symptoms such as palpitations,
chest pain or shortness of breath. Increases in smoke pollution can trigger a heart attack or stroke
in those already at high risk. Pay attention to your symptoms and take steps to reduce the amount
of smoke that you breathe. If you are having symptoms of a heart attack you should call 000 for an
ambulance.
Those with diabetes
Air pollution can cause changes in blood glucose levels and make diabetes harder to manage.8
Take steps to reduce the amount of smoke that you breathe and pay close attention to your blood
glucose levels.
Pregnant women
Exposure to PM2.5 in smoke can have a small effect on the development of unborn babies and
increases the chance of the mother developing some pregnancy related problems like gestational
diabetes.18 However, ongoing air pollution from tobacco smoke or woodsmoke is much riskier for
you and your baby’s health than a short episode of bushfire smoke for a few hours or days. To
protect the health of you and your baby, take steps to reduce your overall exposure to smoke from
all sources, including tobacco.19
Infants and children
Infants and children are more susceptible to PM2.5 in smoke because they breathe faster than
adults and have actively developing lungs, blood vessels and immune systems. Air pollution is
one of many risk factors that can affect the development of children. While any impacts are likely
to be very small, it is sensible to take steps to reduce the amount of smoke that children breathe,
especially for those younger than five years, and during bushfire smoke episodes that last longer
than a few days.
Older people
Older people are at higher risk because they are more likely to suffer from medical conditions and
are less able to manage severe heat or other stresses that often occur during bushfire episodes.
If you are older, make sure to look after any medical conditions you have and take steps to reduce
the smoke that you breathe.
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What do we know about the
impacts of smoke pollution that
lasts more than just a few days?
Research on the health effects of medium-term
exposure to fire smoke (weeks and months rather
than days) is limited. However, CAR researchers
involved in the Hazelwood Health Study, are
investigating the health of communities exposed to
6 weeks of smoke from the 2014 Hazelwood coal
mine fire in Victoria.
They have found both short- and long-term impacts
on people’s health. For example, researchers
have found that 2.5 years after the fire, exposure
to the smoke was linked to people reporting a
more frequent cough, wheezing and phlegm.20 And
even in the 5 years following the fire, exposure
to smoke was linked to an increased likelihood of
hospitalisations for asthma and COPD.21
The smoke also affected children. The parents
of children who were exposed to higher amounts
of smoke either in the womb or in their first two
years of life reported their children had more
nose infections, throat infections and coughs and
colds.22
The researchers have also found a link between
higher smoke exposure and small increases in

lung stiffness in both adults and children who were
aged up to two at the time of the fire.23 These
differences were very small and unlikely to affect
the overall health of the lungs. Follow up studies
are in progress to see if these small changes
resolve or continue over time.
Many new studies were set up after the 2019-2020
bushfires in Australia and similar extreme smoke
episodes in North America. These studies will help
increase our understanding of possible long-term
health impacts of extreme bushfire smoke events.

How can you protect yourself from
bushfire smoke?
There are various actions that you can take to
reduce your exposure to bushfire smoke. See Box
2 for a summary.
The most important step is to seek cleaner air.
Where possible, stay indoors with the doors and
windows shut as this slows the movement of
smoke indoors. When conditions clear, open doors
and windows and air out your home. If you can,
avoid using air conditioners that bring in outdoor
air and smoke (note that most split system air
conditioners do not bring in outdoor air). Many
large public spaces such as libraries, cinemas
and shopping centres are airconditioned and can

Our vision is for a healthier community through cleaner air and cleaner energy sources
www.car-cre.org.au

|

+ 61 2 9114 0463	|

car@sydney.edu.au

5

Box 2: How to reduce your exposure to bushfire smoke
Stay indoors
Close the doors and windows. Avoid air conditioners if they pull air from the outside. Go to public
spaces with clean air such as libraries or shopping centres. When the air quality improves, open
doors and windows to ventilate the house.
Avoid vigorous outdoor exercise when air quality conditions are poor
This is especially if you are in a higher-risk group. Indoor exercise is OK if indoor air quality is good.
Use indoor air cleaners
Ensure they include a HEPA filter and are the right size for the room. Make sure the room/s are
airtight to prevent smoky air coming inside.
Stay informed
Look at the official state and territory air quality websites found in Box 3 or the AirRater app. This
will help you plan your activities and know when to ventilate your home when outdoor air quality
improves.
Make sure you are well informed before using face masks
Many cloth and paper masks do not work to filter out fine particles associated with bushfire smoke
or dust storms. P2/N95/KN95 masks are effective if fitted properly and changed regularly.24

provide some improvement in air quality over
outside smoky conditions.
Avoid vigorous outdoor physical activity when
outdoor air quality is poor, especially if you have
underlying lung problems. Exercise increases
the amount of pollution that you breathe. Indoor
physical activity is fine if indoor air quality is good
and can help protect against some of the harmful
effects of smoke on the heart and blood vessels.
The only method to improve indoor air quality
which has scientific backing is the use of indoor
air cleaners. If you choose to use these, ensure
that they contain a high efficiency particulate air
(HEPA) filter. Note that humidifiers, negative ion
generators and odour absorbers do not reduce air

pollution.4 For the indoor air cleaner to work well,
make sure the room where it is used is relatively
well sealed and matches the size specified by the
air cleaner’s manufacturer.4 Using an air cleaner
which is too small for the volume of the room will
not clean the air properly.
Knowing the current air quality, and whether air
pollution is rising or falling, helps you to decide
when to open or close your home. It also helps
you plan activities to avoid places severely
affected by smoke. See Box 3 for official state
and territory air quality monitoring websites. These
provide readings from a set number of air quality
monitoring stations in your state and territory.
Several members of CAR have developed the
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Box 3: How to stay informed about your local air quality
•

New South Wales: Department of Planning and Environment website

•

Queensland: Department of Environment and Science website

•

Victoria: EPA website

•

South Australia: EPA website

•

Tasmania: EPA website and Department of Health website

•

Australian Capital Territory: Department of Health website

•

Western Australia: Department of Water and Environmental Regulation website

•

AirRater: AirRater desktop site

free AirRater app. It provides hourly air quality
data from official monitoring stations but also
provides computer modelled estimates outside
these stations. This means that you can get air
quality data for your location rather than relying
on measurements from a monitoring station
which could be many kilometres away. It also
provides automatic notifications when air pollution
increases.

For more information on the advantages and
disadvantages of face masks and how to use
them, see the British Columbia Center for Disease
Control factsheet on face mask use.

Masks require the right type of filter and correct
fitting to work well. Surgical masks and cloth
masks do not protect the wearer from PM2.5. While
the material in P2/N95/KN95 masks does filter out
PM2.5, the seal around the mouth and nose must
be tight for them to work well. This can be difficult
to achieve, especially for those with facial hair or
sideburns, children or those who have a small
face.25 Where a good seal is achieved, it can be
hot and uncomfortable for long periods of time, and
breathing may be more difficult. If you must go out
when bushfire smoke is in the air, a well-fitted P2/
N95/KN95 face mask may be helpful in reducing
your exposure to the smoke for a limited period
such as your travel time.

While the evidence is limited, early research
suggests that there is a link between short-term
exposure to bushfire smoke and increased cases
of COVID-19.26 So extra steps are needed to
protect yourself during periods of bushfire smoke
when COVID-19 is around.

How can you protect yourself
from bushfire smoke during the
COVID-19 pandemic?

To reduce transmission of COVID-19, it is
recommended to keep doors and windows open to
allow better ventilation. However, this should not
be done when it is smoky outside. Keeping indoor
air clean with the use of an air cleaner with a HEPA
filter while keeping doors and windows closed
will simultaneously keep you safe from the health
impacts of smoke and reduce your likelihood of
transmitting COVID-19. Remember that an air
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cleaner must match the room size specified by the
air cleaner’s manufacturer. If the weather is hot,
you can also use air conditioners (those that don't
bring in outdoor air), fans and/or window shades
alongside an air cleaner to keep your indoor
environment cooler.

presence of smoke and associated risks need
to be better communicated to communities. This
would allow those at higher risk to act by closing
their doors and windows, or using preventive
medication before they are affected by the
smoke.34

Most importantly, get vaccinated and maintain your
booster regime. Being vaccinated reduces your
risk of catching COVID-19 and will protect you
and family members if you are not able to socially
distance while sheltering indoors from bushfire
smoke.

Thirdly, we need to further understand the
health effects of severe and prolonged bushfire
smoke events. Because in the past, bushfires
and associated smoke have only lasted a few
days, research has focused on the health effects
of short-term exposure to smoke. But with the
observed trend towards longer and more severe
bushfire smoke episodes, it will be important
to research the effects that longer term smoke
exposure has on health.

As a society, how can we protect
ourselves from bushfire smoke?
There are a variety of policies that need to change
to collectively reduce the community’s exposure to
bushfire smoke.
First and foremost, Australia must act on climate
change to reduce the increasing risk of extreme
bushfires and pollution events. Climate change is
increasing fire risk around the world.27,28,29 In
south-east Australia, it is estimated that the
number of fire danger days will continue to
increase by 2100, with fire seasons starting sooner
and finishing later.28 Specifically, days favourable
to extreme bushfires are anticipated to increase by
20 to 50 per cent in south-east Australia.30 The link
between climate change and increased bushfire
activity was evidenced in the 2019-2020 “Black
Summer” bushfire season in Australia.31

And lastly, we need better public education and
communication about the dangers of air pollution
more generally. This should include a national
public education campaign such as AirSmart
that was originally proposed by the Public Health
Association of Australia, open access short
courses such as the Bushfires and Your Health
course being developed by the University of
Tasmania, and well-developed communication
methods such as the AirRater app for providing
timely public health advice to people when bushfire
smoke exposure does occur.

Secondly, we must increase efforts for public
safety and bushfire protection through better urban
design and landscaping, vegetation modification
and the management of fuel loads. Hazard
reduction burning is a central strategy to decrease
fuel loads near communities. However, it is not
practical in all settings or vegetation types and has
a limited time window for safe implementation.32,33
When hazard reduction burning does occur, the
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