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Key points

* As bushfires continue to burn on the Australian east coast, the exposure of
communities to bushfire smoke is unprecedented.

* The health effects of bushfire smoke are mainly mediated by suspended fine
particulate matter (PMs) which affects our respiratory, cardiovascular and immune
systems when inhaled.

* People with existing medical conditions or vulnerable populations, such as children,
women who are pregnant and older people, are most at risk of being affected by
bushfire smoke.

* There are steps that can be taken to reduce exposure to bushfire smoke. These
include staying indoors, seeking air-conditioned environments, or using indoor HEPA
air cleaners. Face masks are only useful in limited circumstances and are not
routinely recommended.

» Weather conditions caused by climate change will likely increase the frequency of
extreme bushfires around the world. Tackling climate change is crucial to minimise
health effects of bushfire smoke.

How does bushfire smoke affect our health?
Air pollution from bushfires affects the health and well-being of thousands of Australians.*

Bushfire smoke contains hundreds of different components. The most important for health is
suspended fine particulate matter (PM2s).? These patrticles, 2.5 micrometres and below in size,
are able to go deep into the lungs and cause inflammation. They are also able to enter the blood
stream to affect different body systems. PM. s typically affects the respiratory, cardiovascular
and immune systems and changes some metabolic functions.®

Anyone can be affected by bushfire smoke, resulting in irritated airways, nose and eyes. But
some groups are more vulnerable than others. Pregnant women, infants and children, older
people and those living with respiratory conditions such as asthma, emphysema and chronic
obstructive pulmonary disease (COPD), type 2 diabetes or cardiovascular diseases like angina
or heart failure are at higher risk.*>¢7 Box 1 outlines these groups and the special precautions
they should take in the event of bushfire smoke.
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Box 1:

Vulnerable groups

Asthma and other lung diseases: 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 (see below).

Cardiovascular (heart) disease: exposure to air pollution might worsen your
condition and lead to symptoms such as palpitations, chest pain or shortness
of breath. Pay attention to your symptoms and take steps to reduce the
amount of smoke that you breathe (see below). If you are having symptoms
of a heart attack you should call 000 for an ambulance.

Type 2 Diabetes: air pollution can be associated with increases in blood
glucose levels. Take steps to reduce the amount of smoke that you breathe
(see below) and pay closer attention to your blood glucose control.

Older people: are at higher risk because they are more likely to suffer from
chronic medical conditions and are less able to manage severe heat or other
stresses that often occur during bushfire episodes. If you are in an older age
group, actively look after any medical conditions you have and take steps to
reduce the smoke that you breathe (see below).

Infants and children: are more susceptible 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 the likely impacts are very small it is sensible
to take steps to reduce the overall amount of smoke that children breathe,
especially those who are aged less than five.

Pregnant women: Air pollution is one of many risk factors that can
influence the development of children. Take steps to reduce your overall
exposure to smoke from all sources, including tobacco, during pregnancy.

Research has shown that increases in PM2s from bushfire smoke are associated with increased
intensity and frequency of disease symptoms, increased use of asthma medication, increased
healthcare attendances, respiratory hospital emergency admissions and cardiovascular
problems including cardiac arrest, and mortality.*

CAR researchers estimated that in Sydney over the period of 2001-2013, smoke from 184
bushfire incidents was associated with 197 premature deaths, 436 cardiovascular
hospitalisations, and 787 respiratory hospitalisations.®

CAR researchers have also shown that bushfire smoke particles have a greater association with
worsening asthma symptoms than particulate matter from mixed urban sources, such as vehicle
emissions.*°
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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
(hazelwoodhealthstudy.org.au), are investigating the health outcomes of populations exposed to
6 weeks of smoke from the 2014 Hazelwood coal mines in Victoria. They found more than a
year after the fire occurred adults had increased rates of respiratory symptoms. Children who
were exposed to the mine fire smoke either in the womb or in their first two years of life had
more respiratory tract infections as reported by their parents. Additionally, they found a link
between higher mine fire smoke exposure and small increases in lung stiffness in children who
were aged up to two at the time of the fire. These impacts were relatively small but warrant
further investigation.

In terms of the longer-term health effects of exposure to bushfire smoke, there have been
comparisons made with cigarette smoking. Although these comparisons draw attention to the
negative health effects of bushfire smoke, translating from one to the other is difficult to do in a
scientifically robust way.

How can people protect themselves from bushfire smoke?

There are various measures that can be taken to reduce 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, take the
opportunity to open doors and windows and ventilate your home. If you have an air conditioner,
set it to recirculate to avoid bringing in smoke from outdoors. Many large public spaces such as
libraries and shopping centres are airconditioned and can provide some improvement over the
outside smoky conditions.

The only measure to improve indoor air quality with scientific backing is the use of indoor air
cleaners. If you choose to use these, ensure that they contain a high efficiency particle air
(HEPA) filter. Note that humidifiers, negative ion generator and odour absorbers do not reduce
air pollution.® For an indoor air cleaner to work well, the room where it is used should be
relatively well sealed and match the size specified by the manufacturer.®
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Box 2: Minimising exposure to bushfire smoke

Stay indoors: close the doors and windows. Use the air conditioner
on recirculate. Open doors and windows to ventilate the house during
periods of smoke clearing.

Avoid outdoor exercise: especially for vulnerable groups.
Stay informed: use real-time, local air quality data.

Indoor air cleaners: Ensure the cleaner has a HEPA filter and make
sure the room is the right size for the air cleaner. If the room is open to
the outside the air cleaner will not work.

Make sure you are well informed before using face masks: Many
cloth and paper masks do not work well to filter out particles associated
with bushfire smoke. P2/N95 masks are effective if fitted properly but
make it harder to breathe.

Avoid outdoor physical activity when conditions are poor. Indoor physical activity is fine as long
as indoor air quality is good.

It is also important to stay informed about the air quality around you. Use real-time or hourly
(rather than 24 hour rolling average) local air quality data if it is available in your area. Knowing
the current air quality and if it is rising or falling helps with the best timing for when to seal, or to
open and ventilate your home and enables the planning of activities and travel to avoid places
severe affected by smoke. Each state has their own air quality reporting website. For example
the NSW air quality data can be found at dpie.nsw.gov.au/air-quality/current-air-quality. The
free AirRater app, developed in collaboration with CAR researchers, captures and shares
publicly available hourly air quality data. However, it is not yet supported in every jurisdiction.
See airrater.org for more information.

Masks require the correct filter and fitting to work well. Surgical or patient care masks or dust
masks do not protect the wearer from particles (PM2s) that are associated with bushfire smoke.
The material in P2/N95 masks do filter out PM2s. However, the seal around the mouth and nose
must be perfect for them to work well. This can be difficult to achieve, especially for those with
facial hair or sideburns, or those who have a small face.* Where a good seal is achieved, it is
usually hot and uncomfortable for long periods of time, and breathing may be more difficult.
Additionally, wearing a face mask may provide a false sense of security, so that people stay
outdoors for longer than what is safe.'? View the advice from the British Columbia Center for
Disease control on the advantages and disadvantages of face masks and how to use them in
Reference 12.

How is this related to climate change?

While most studies linking bushfire risk to climate change have come from North America, the
scientific consensus is that climate change will lead to an increase in fire risk around the
world. 1314
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In south-east Australia, it is estimated that the number of fire danger days will increase strongly
by 2100 and the fire season is expected to start earlier, leading to a longer fire season.®
Specifically, modelling suggests that the days conducive to extreme bushfires will increase by
20 to 50 per cent in western United States and south-east Australia.®

The mechanisms that drive bushfires in Australia are complex and so is the likely link between
climate change and bushfire risk. Bushfire activity in Australia is influenced by a variety of
climate phenomena including El Nifio and the Indian Ocean Dipole which affects rain patterns
and in turn bushfire potential.1* According to the Bureau of Meteorology the behaviour of the
Indian Ocean Dipole is changing in response to climate change, leading to lower rainfall in
central and Southern Australia.’® Research suggests that as global temperatures rise, these
events will become more frequent ¢ leading to lower rainfall and creating a drier feedstock for
extreme bushfires. In turn our communities’ risk to bushfire smoke and associated health effects
is likely to increase.

What can we do to minimise our communities’ exposure to bushfire smoke?

There are a variety of strategies that should be used to minimise bushfire risk and in turn
population exposure to bushfire smoke.

First and foremost, we must act now on climate change to curtail the increasing risk of extreme
bushfires and pollution events. By maintaining the status quo, extreme bushfire events and
associated impacts on society will continue to accelerate.

Secondly, we must increase efforts for public safety and bushfire protection through urban
design and landscaping, vegetation modification and the management of fuel loads. Hazard
reduction burning is a central fuel management strategy. However, it is not practical in all
settings and vegetation types and has a limited time window for safe implementation.'”18 A
range of approaches is therefore needed. Also, the associated risks of air pollution need to be
well managed and communicated to enable those at higher risk to take action, such as closing
their doors and windows, or using preventive medication before they are affected by the
smoke.*®

Thirdly, we need to further understand the health effects of such severe and prolonged bushfire
smoke events. Because of the historically brief and episodic nature of past bushfire events,

research has focused on the health effects of short-term exposure to smoke (days). But with the
observed trend towards longer and more severe bushfire smoke episodes (weeks or months), it
will be important to understand the effect that this medium-term smoke exposure has on health.

And lastly, we need to investigate the best way to provide timely public health advice to people
when bushfire smoke exposure does occur. After all, the health of our communities is of utmost
importance.
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About the Centre for Air pollution, energy and health Research

The Centre for Air pollution, energy and health Research (CAR) is a National Health and
Medical Research Council Centre for Research Excellence in Australia. It is the only group of its
kind nationally to bring together researchers focusing on the impacts of air pollution and new
versus traditional forms of energy on our health. Our vision for a healthier community is the
driving force behind our research.

CAR has a specific research theme focusing on the impacts of bushfire and other landscape fire
smoke on health.

References

1. Reid C, Brauer M, Johnston FH, Jerret M, Balmes J, Elliot C. Critical review of health impacts of wildfire
smoke exposure. Environmental Health Perspectives Reid CE, Brauer M, 2016 Apr 15;124(9):1334-43.

2. Keywood M, Cope M, Mick Meyer CP, et al. When smoke comes to town: The impact of biomass burning
smoke on air quality. Atmos Environ. 2015;121.

3. Johnston F. Bushfires and planned burns: tips for your patients in managing smoke. Respiratory Medicine
Today. 2017; 2(2): 34-36
4. Liu, J. C., A. Wilson, L. J. Mickley, K. Ebisu, M. P. Sulprizio, Y. Wang, R. D. Peng, X. Yue, F. Dominici and

M. L. Bell (2017). Who Among the Elderly Is Most Vulnerable to Exposure to and Health Risks of Fine
Particulate Matter From Wildfire Smoke? American Journal of Epidemiology. 186(6): 730-735.

5. Liu, J. C., G. Pereira, S. A. Uhl, M. A. Bravo and M. L. Bell (2015). A systematic review of the physical
health impacts from non-occupational exposure to wildfire smoke. Environmental Research 136: 120-132.

6. Rappold, A. G., W. E. Cascio, V. J. Kilaru, S. L. Stone, L. M. Neas, R. B. Devlin and D. Diaz-Sanchez
(2012). Cardio-respiratory outcomes associated with exposure to wildfire smoke are modified by measures of
community health.Environmental Health 11(1): 71.

7. Salimi, F., S. B. Henderson, G. G. Morgan, B. Jalaludin and F. H. Johnston (2017). Ambient particulate
matter, landscape fire smoke, and emergency ambulance dispatches in Sydney, Australia." Environment
International 99: 208-212.

8. Haikerwal, A., M. Akram, A. Del Monaco, K. Smith, M. R. Sim, M. Meyer, A. M. Tonkin, M. J. Abramson and
M. Dennekamp (2015). Impact of Fine Particulate Matter (PM2.5) Exposure During Wildfires on Cardiovascular
Health Outcomes. Journal of the American Heart Association 4(7).

9. Horsley JA, Broome RA, Johnston FH, Cope M, Morgan GG. Health burden associated with fire smoke in
Sydney, 2001-2013. Med J Aust. 2018 Apr 16;208(7):309-310.

10. Borchers-Arriagada N, Horsley JA, Palmer AJ, Morgan GG, Tham R, Johnston FH. Association between
fire smoke fine particulate matter and asthma-related outcomes: Systematic review and meta-analysis.
Environmental research. 2019 Sep 26:108777.

11. British Columbia Centre for Disease Control. Face masks for wildfire smoke. 2019
http://www.bccdc.ca/resource-
gallery/Documents/Guidelines%20and%20Forms/Guidelines%20and%20Manuals/Health-
Environment/BCCDC_WildFire_FactSheet FaceMasks.pdf

12. Huang W, Morawska L. Face masks could raise pollution risks. Nature. 2019 Oct;574(7776):29-30

13. Clarke H, Smith P, Pitman A. Regional signatures of future fire weather over Eastern Australia from Global
Climate Models. International Journal of Wildland Fire. 2011 April. 20(4):550-562.

W  www.car-cre.org.au T +6129114 0463 E car@sydney.edu.au

| Our vision is for a healthier community through cleaner air and cleaner energy sources|


http://www.car-cre.org.au/
mailto:car@sydney.edu.au
https://respiratorymedicinetoday.com.au/2017/september/regular-series/bushfires-and-planned-burns-tips-for-your-patients-managing-smoke
https://respiratorymedicinetoday.com.au/2017/september/regular-series/bushfires-and-planned-burns-tips-for-your-patients-managing-smoke
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horsley%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=29642818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broome%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=29642818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=29642818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cope%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29642818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morgan%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=29642818
https://www.ncbi.nlm.nih.gov/pubmed/29642818
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=31576041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morawska%20L%5BAuthor%5D&cauthor=true&cauthor_uid=31576041
https://www.ncbi.nlm.nih.gov/pubmed/31576041

14. Jolly WM, Cochrane MA, Freeborn PH, Holden ZA, Brown TJ, Williamson GJ, et al. Climate-induced
variations in global wildfire danger from 1979 to 2013. Nature Communications. 2015;6(1):7537.

15. Bowman DMJS, Williamson GJ, Abatzoglou JT, Kolden CA, Cochrane MA, Smith AMS. Human exposure
and sensitivity to globally extreme wildfire events. Nature Ecology & Evolution. 2017;1(3):0058.

16. Bureau of Meteorology. Special Climate Statement 71—severe fire weather conditions in southeast
Queensland and northeast New South Wales in September 2019. 2019
http://www.bom.gov.au/climate/current/statements/scs71.pdf

17. Furlaud JM, Williamson GJ, Bowman DM. Simulating the effectiveness of prescribed burning at altering
wildfire behaviour in Tasmania, Australia. International Journal of Wildland Fire. 2018 Feb 20;27(1):15-28.

18. Price OF, Penman TD, Bradstock RA, Boer MM, Clarke H. Biogeographical variation in the potential
effectiveness of prescribed fire in south-eastern Australia. Journal of Biogeography. 2015 Nov;42(11):2234-
45,

19. Lyth A, Spinaze A, Watson P, Johnston FH. Place, human agency and community resilience—
considerations for public health management of smoke from prescribed burning. Local Environment. 2018 Oct
3;23(10):975-90.

For more information
This position paper has been produced by the Centre for Air pollution, energy and health Research
(CAR).

Suggested citation Centre for Air pollution, energy and health Research

Centre for Air pollution, energy and health Research-CAR (2019). Bushfire smoke: what are the health impacts and what can we do to
minimise exposure? Located online: https://www.car-cre.org.au/position-papers

For more information about CAR and our work, contact us at car@sydney.edu.au or visit our website: car-cre.org.au

W  www.car-cre.org.au T +6129114 0463 E car@sydney.edu.au

| Our vision is for a healthier community through cleaner air and cleaner energy sources|


http://www.car-cre.org.au/
mailto:car@sydney.edu.au
http://www.bom.gov.au/climate/current/statements/scs71.pdf
mailto:car@sydney.edu.au

