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The 2023 wildfire season was the most severe in
recorded Canadian history. Do you believe there

will be an even more severe season in the next ten
years?

A. Yes
B. No
C. Maybe
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https://www.bbc.co.uk/news/world-us-canada-66229511



https://www.wunderground.com/article/news/climate/news/2023-06-09-canada-wildfire-smoke-summer-us-cold-fronts
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https://www.cnn.com/2023/06/12/weather/weather-canadian-wildfire-smoke-summer/index.html

How is exposure to wildfire smoke most different

from exposure to other types of air pollution (e.g.,
vehicle exhaust or industrial emissions)?

A. It is more spatially unpredictable
B. It is more temporally unpredictable

C. The air quality impacts are higher in magnitude
D. Aand B

E. Allof A, B, and C
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Wildfire smoke is starting to
dominate lifetime PM, . exposure

Average days per year by county

2009-2013

2016-2020

70

https://www.capradio.org/articles/2021/09/28/dangerous-air-we-mapped-the-rise-in-wildfire-smoke-across-america-heres-how-we-did-it/



https://www.capradio.org/articles/2021/09/28/dangerous-air-we-mapped-the-rise-in-wildfire-smoke-across-america-heres-how-we-did-it/

Wildfire smoke is a complex mixture of organic
and inorganic gases and fine particles with a
complex composition. Which component of
wildfire smoke is most relevant to human health?

A. Inorganic gases (e.g., CO, NO,, O,)
B. Organic gases (e.g., PAH, VOC)

C. Fine particulate matter

D. We don’t really know



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 emit microscopic soot
particles that stick together
to form larger particles.

10 pm (PMio)

Human hair for scale





https://www.theinvadingsea.com/wp-content/uploads/2023/06/Wildfire_British_Columbia_Canada_banner-768x432.jpg

Small particles travel
deep into the lungs

e [Inflammation
e (Oxidative stress

https://fineartamerica.com/featured/4-alveoli-and-capillaries-pixologicstudioscience-photo-library.html



Effects
start within
hours
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https://ehp.niehs.nih.gov/doi/full/10.1289/EHP5792



https://ehp.niehs.nih.gov/doi/full/10.1289/EHP5792

Acute effects on a smoky day (:00us/m*pm,
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https://www.nature.com/articles/jes201467

*Unpublished data


https://www.nature.com/articles/jes201467
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» Respiratory Disease Mortality

» Respiratory Disease Morbidity

* Lung Cancer

* Pneumonia

» Upper and lower respiratory symptoms
= Airway inflammation

» Decreased lung function
» Decreased lung growth

* |nsulin Resistance
* Type 2 diabetes
* Type 1 diabetes
= Bone metabolism

» High blood pressure

» Endothelial dysfunction
» Increased blood coagulation
= Systemic inflammation

* Deep Venous Thrombosis

N

= Stroke

= Neurological development

* Mental Health

* Neurodegenerative diseases

» Cardiovascular Disease Mortality
» Cardiovascular Disease Morbidity
» Myocardial Infarction

* Arrhythmia

» Congestive Heart Failure

» Changes in Heart Rate Variability

» ST-Segment Depression

» Skin Aging

* Premature Birth

» Decreased Birth Weight

» Decreased foetal growth

* |n uterine growth retardation
» Decreased sperm quality

* Preclampsia

Joint ERS / ATS statement (European Respiratory Journal, 2017)



Rapid summary of acute wildfire smoke effects

Same Different

How is wildfire smoke the same as
other types of air pollution?

How is wildfire smoke different from
other types of air pollution?

* Seems to affect every
organ system in the body

* Magnitude of effect is
similar for most health

 Much stronger acute
respiratory effects,
especially for those with
chronic conditions such

outcomes V

as asthma x



Does wildfire smoke affect our health even after
the air has cleared?

A. Yes
B. No
C. Probably
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Chronic effects so far...

* Persistent reductions in lung function

* Increased cardiovascular disease (wildland firefighters)
* Higher healthcare use

e Subsequent severe acute events (e.g., Ml)

* Mood and developmental disorders (e.g., PTSD)

* Lung, brain cancers

In the absence of more specific evidence, there is
NO REASON to believe that exposure to wildfire
carries less risk than other types of air pollution.
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What factors make children more susceptible than
adults to the effects of air pollution?

Higher respiratory rate
Higher activity levels
More time outdoors

. Rapid lung development
A and D

BandC

. Allof A,B,Cand D
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Eveball epidemiology

Average PM2.s Concentration (ug/m?®)

Otitis Media Diagnoses Rate (cases/10,000)
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Epiweek

= Prenatal exposure in 2017 or 2018 = Prenatal exposure in 2016 or 2019



Adjusted Odds Ratio (95% CI)

Real epidemiology

12{ * QOtitis Media .

+ Associated Amoxicillin Dispensation
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https://www.medrxiv.org/content/10.1101/2023.09.09.23295304v1.full
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https://www.medrxiv.org/content/10.1101/2023.09.09.23295304v1.full
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https://jhr.uwpress.org/content/44/4/916.short
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WFS = Wildfire Smoke

IC = Inspiratory Capacity

ERV = Expiratory Reserve Volume
RV = Reserve Volume

FRC = Functional Residual Capacity
VC = Vital Capacity**

TLC = Total Lung Capacity

https://www.atsjournals.org/doi/full/10.1165/rcmb.2016-03800C



https://www.atsjournals.org/doi/full/10.1165/rcmb.2016-0380OC

What is the best way to protect adults and children

(including those in the womb) from the effects of
wildfire smoke?

. Staying indoors

Using indoor air cleaning strategies
Wearing masks

. Reducing activity levels outdoors
Monitoring air quality at home

Moo ® >



1.60
1.40
1.20
1.00
0.80
0.60 -
0.40
0.20

0.00 . ' -
LY-03 LY-05 LY-02 LY-07 WL-05 LY-06 WL-03 WL-04

Home

m NO FILTER
O FILTER

Infiltration (Finf)

https://open.library.ubc.ca/clRcle/collections/ubctheses/831/items/1.0100824



https://open.library.ubc.ca/cIRcle/collections/ubctheses/831/items/1.0100824
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http://www.bccdc.ca/health-info/prevention-public-health/wildfire-smoke



http://www.bccdc.ca/health-info/prevention-public-health/wildfire-smoke

https://cyclone.unbc.ca/agmap
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“It’s naturall” “It’s unsafe.”

“It’s a form of air pollution that can
affect your health. The more you
reduce your exposure, the more

you reduce the risks.”



The 2023 wildfire season was the most severe in
recorded Canadian history. Do you believe there
will be an even more severe season in the next ten
years?

A. Yes
B. No
C. Maybe



Thank you!
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