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w Evidence on acute health effects has grown,
' and covers a wide range of outcomes

900

800

Name ¥ Publications

Organization, Country
700
Fay H Johnston

~ ~res it ~ ~ ~ ~ A ~ . ~ 58

600 University of Tasmania, Australia

Tarik Benmarhnia 57 .
500 University of Rennes, France "
400 Sarah B Henderson 5

BC Centre for Disease Control, Canada Q
300
200

o——o O . . .
o o o https://app.dimensions.ai/
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

@ Publications (total)



The acute effects of wildfire smoke are generally
consistent with air pollution from other sources.

Same Different

* Affects every organ
system in the body

* Similar magnitude of
effect for many

* Very pronounced
respiratory response
* Larger effects reported

outcomes

outcomes V

for some other
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As they move away from the fire, the
particulate matter (PM), volatile organic
compounds, and other gases interact in
the atmosphere to form secondary
particles and gases, such as ozone.

- Fires ‘itl..microscopic soot
particles that stick together
to form larger particles.
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Why different?

Very complex type of
air pollution

Unmeasured co-
pollutants

Smaller particles, more
per same mass

Atmospheric aging
effects

Higher SA:V ratio for
biological reactions

Variable composition
by fuel and fire
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Climate change leads to
hotter, drier, windier
weather that drives
large fires.
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Burned area (Mha)

2024 = 5.3 million hectares
2025 = 8.3 million hectares

1990 2000 2010 2020 2023
https://www.nature.com/articles/s41467-024-51154-7



Large fires are causing more frequent, longer, and
more severe smoke episodes in BC and elsewhere,

contributing to both acute and chronic illness.
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The burden of chronic illness attributable to air
pollution and wildfire smoke is roughly an order of
magnitude greater than the burden of acute illness.

Two studies on mortality in Canada attributable to
smoke from 2023 fires.

Acute Chronic ~Ratio
Deaths Deaths

Zhang et al.
Matz et al. 400 5,400 ~1:13




Prenatal exposure is associated with adverse birth
outcomes, and decreased health in childhood.
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Smoke from different fuels can have different effects,
and interface fire smoke is more toxic.

Biomass Burning PM, Wildland-Urban Interface PM; 5
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Exposure Type

— Smoke PM:zs

Exposure Window

® Past 1-Year
A Past 2-Year
B Past 3-Year

Non-Smoke PM:s

Similar results
have now been
reported for
many chronic
conditions,

+ including stroke.

Incident Stroke



The chronic effects of wildfire smoke pose a
significant threat to population health.

Same Different

* Affects every organ
system in the body

* Disproportionate
Impacts on susceptible

populations V

* Larger effects across big
studies, including:
* Birth outcomes
* Heart failure
* Dementia
e Stroke x




Smoke deaths in the US under climate change

“When monetized, climate-driven smoke
deaths result in economic damages that exceed
existing estimates of climate-driven damages
from all other causes combined in the US. Our
research suggests that the health impacts of
climate-driven wildfire smoke could be among
the most important and costly consequences
of a warming climate in the US.”

https://www.nature.com/articles/s41586-025-09611-w



Indoor air can be 90% of But equity must be

the solution... considered...

* Resilient new buildings * Low quality building stock

* Smoke readiness plans for * Unhoused people
existing buildings * Qutdoor workers

* Indoor air cleaning * All higher susceptibility




Thank you!

sarah.henderson@bccdc.ca
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