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T

KH ZLOGÀUH VHDVRQ RI   ZDV RQH RI  WKH ZRUVW RQ UHFRUG LQ
British Columbia, with over 1.2 million hectares of land burned.1
Intense media coverage focused attention across the province on the
LPSDFWV RI  WKHVH ÀUHV LQFOXGLQJ SURSHUW\ ORVV HYDFXDWLRQV DQG DLU
quality. With British Columbia (B.C.) expected to have a warmer and
drier climate in the future due to global climate change, these impacts
ZLOOEHFRPHPRUHVHYHUHDQGPRUHIUHTXHQWDVZLOGÀUHVLQFUHDVH,QWKLV
DUWLFOHZHUHYLHZWKHLPSDFWWKDWZLOGÀUHVPRNHDQGLWVFRQVWLWXHQWV
have on public health, and suggest strategies for physicians to protect
those under their care from these harms.
6PRNHIURPIRUHVWDQGZLOGÀUHVLVDPL[WXUHRI ÀQHSDUWLFOHVDQG
gases such as volatile organic compounds, nitrogen oxides, and carbon
monoxide.2 It is clear that these constituents are harmful to human
health. Hospital admissions and deaths increase during and shortly after
ZLGHVSUHDG ZLOGÀUH VPRNH H[SRVXUH GXH SULPDULO\ WR H[DFHUEDWLRQV
of respiratory illnesses such as asthma, chronic obstructive pulmonary
disease (COPD), and bronchitis.3 These effects result from irritation of
WKHUHVSLUDWRU\WUDFWZKLFKLQWXUQFDXVHVLQÁDPPDWLRQZLWKVKRUWQHVV
of breath and wheezing. Children, the elderly, and those with chronic
illnesses are especially vulnerable.4
The effects of suspended particles of solids and liquids, called
particulate matter, have received particular attention as a human
health hazard. Particulate matter (PM) has different health impacts
depending on its size. Particles over 10 micrometers in size typically
do not penetrate into the lungs, but can irritate the nose, eyes, or
throat. Particles under 10 micrometers (called PM10) enter the lungs,
DUH GHSRVLWHG LQ WKH EURQFKL DQG FRQWULEXWH WR OXQJ LQÁDPPDWLRQ
and respiratory symptoms. Particles under 2.5 micrometers in size
(called PM2.5) penetrate more deeply into the alveoli, where they
SURPSWIXUWKHULQÁDPPDWLRQ,Q%&VSHFLÀFDOO\SK\VLFLDQYLVLWVIRU
respiratory conditions, as well as medication dispensations for asthma,5
LQFUHDVHIROORZLQJIRUHVWÀUHVUHOHDVLQJKLJK302.5 levels.6,7
Due to its small size, PM2.5 can translocate into the bloodstream.
+HUH WKHVH SDUWLFOHV FDQ FDXVH V\VWHPLF LQÁDPPDWRU\ UHVSRQVHV
endothelial dysfunction, and release of free radicals, as well as impair
function of the autonomic nervous system.8 As a result, cardiovascular
disease, including acute coronary syndromes and strokes, are increased
GXULQJDQGDIWHUH[SRVXUHWRZLOGÀUHVPRNH4,9 In children, exposure
to PM2.5 can exacerbate asthma and impair lung development, and
has also been associated with neurodevelopment disorders via similar
system effects.10,11
Given these health effects, how should physicians respond
WR ZLOGÀUHV" )LUVW WKH\ VKRXOG EH DZDUH RI  WKH DLU TXDOLW\ LQ WKHLU
FRPPXQLW\DQGKRZLWPD\EHLPSDFWHGE\QHDUE\ÀUHV$QLPSRUWDQW
measure is the Air Quality Health Index, which combines measures
of air pollutants into a single, easy–to–interpret measure of risk.12
Many communities will also have PM2.5 level measurements available
separately. Most of the air quality regulatory agencies use 24–hour and
annual average PM2.5 levels to set air quality objectives. For example, in
B.C., the PM2.5 quality objectives are 25μg/m3 averaged over 24 hours
and 8μm 3 averaged over one year. However, research currently cannot
identify an exposure level to PM2.5 below which there are no negative
effects. Physicians should also be aware of those patients in their care
who are most at risk: those with existing chronic cardiovascular disease
and the elderly.13 Physicians should keep in mind that the effects of
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VPRNHPD\EHPDJQLÀHGGXULQJWLPHVRI XQXVXDOKHDW14
Solid evidence on what interventions should be recommended
WRWKRVHDWULVNRI ZLOGÀUHVPRNHLVODFNLQJ7KHUHDUHJRRGDSULRUL
reasons to believe that remaining indoors and reducing activity reduces
the effects of smoke. PM2.5 levels are lower indoors than out, and can
be up to 80% lower.15 During physical exercise, air intake may increase
10-20 fold and enter more deeply into the lungs, worsening the effects
of PM.16 Reducing outdoor activities and increasing time indoors seems
WRSURWHFWDVWKPDWLFFKLOGUHQDJDLQVWVRPHHIIHFWVRI ÀUHVPRNH17 but
evidence for the general population is lacking.15 Remaining indoors
DQGUHGXFLQJDFWLYLW\KDVWKHDGGLWLRQDOEHQHÀWRI NHHSLQJLQGLYLGXDOV
cooler and out of summer heat, which can exacerbate the negative
HIIHFWV RI  ZLOGÀUH VPRNH14 During heat waves, however, vulnerable
individuals should be reminded not to try to avoid smoke by keeping
all windows closed. This can exacerbate the health risks of high heat.
(YLGHQFHRQWKHXVHRI PDVNVWRSURWHFWDJDLQVWZLOGÀUHVPRNHLV
mixed. Appropriate masks (N95) do reduce exposure to harmful PM2.5,
but overall effects are mixed due to the need for education on correct
PDVNXVDJHDQGSURSHUPDVNÀW18,19 Studies have reported that mask
XVH JLYHV QR EHQHÀW17 but also that mask use can confer decreased
odds of respiratory symptoms.20 Surgical or procedural masks offer no
protection and should not be encouraged.18
7KHUH LV JRRG HYLGHQFH WKDW XVLQJ SRUWDEOH KLJK HIÀFLHQF\
SDUWLFXODWHDLU +(3$ ÀOWUDWLRQXQLWVLQKRPHVLVHIIHFWLYHDWUHGXFLQJ
H[SRVXUHWR30DVVRFLDWHGZLWKDGYHUVHKHDOWKHIIHFWV+(3$ÀOWHUV
reduce PM 2.5 by up to 55-85% within homes21-23 and roughly halved
the odds ratio of worsening chronic respiratory illnesses due to
smoke.17 They also decreased markers of cardiovascular stress in those
H[SRVHGWRÀUHVPRNH23,GHDOO\KRPHVVKRXOGLQFOXGH+(3$ÀOWHUV
as well as air conditioning to protect against the dual effects of smoke
and heat. There has been no study that directly evaluated the use of
community shelters (shopping centres, community centres) to protect
against smoke, but PM levels are generally lower than in homes without
DLUÀOWHUV247KHUHLVDOVRQRGLUHFWHYLGHQFHWKDWHQKDQFLQJÀOWUDWLRQ
within institutions such as schools or hospitals reduces negative health
impacts of smoke.2
Overall, it is reasonable for physicians to rely on the health
messages that accompany the Air Quality Health Index, which guide
individuals at risk to reduce their time outdoors and reduce exercise
as air quality deteriorates. Particularly when high levels of smoke
occur during a heat wave, physicians should consider recommending
patients at risk visit indoor air–conditioned public spaces such as malls
RUOLEUDULHV:KHQQHFHVVDU\ORFDO0HGLFDO+HDOWK2IÀFHUVPD\PDNH
further recommendations, and physicians should be prepared to discuss
these with their patients at risk. Physicians may also want recognize the
current Air Quality Health Index, as well as temperature, as part of a
COPD action plan or other related health planning for their patients
with chronic disease. At a systemic level, physicians should be aware of
the impact of air quality on the health of their patients and consider
how community actions, such as those that decrease other sources of
air pollution, may reduce the burden of pollutants.
Physicians should also be aware of other important sources of
SDUWLFXODWHPDWWHULQDGGLWLRQWRZLOGÀUHV,QXUEDQDUHDVSDUWLFXODWH
PDWWHU LV DVVRFLDWHG ZLWK YHKLFOH WUDIÀF DQG LQFOXGHV QRW RQO\ WKH
emissions from combustion but also products of mechanical wear
including tire and brake pad degradation.25,QUXUDODUHDVZRRG²ÀUHG
VWRYHV DQG ÀUHSODFHV DUH D VLJQLÀFDQW VRXUFH RI  SDUWLFXODWH PDWWHU26
The likelihood of exposure to these different types of particulate
matter varies across British Columbia, but good evidence of how they
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may affect health differently is lacking.
Many resources are available to physicians regarding air quality
DQGZLOGÀUHVPRNH0HWUR9DQFRXYHU ZKLFKPDQDJHVDLUTXDOLW\LQWKH
Vancouver region) and the B.C. Ministry of Environment and Climate
Change (which manages air quality in the remainder of B.C.) have real–
time readings of air quality available online. Air quality advisories and/
or Smoky Skies Bulletins, issued by the Ministry of Environment and
Climate Change in conjunction with local health authorities, contain
details of the expected severity and duration of smoke events. The
B.C. Lung Association has many resources online including reports,
webinars, and videos, and the BC Centre for Disease Control has
produced a set of detailed evidence summaries of the health impacts
RI ZLOGÀUHVPRNHDQGHIIHFWLYHQHVVRI LQWHUYHQWLRQV
:LWK D ZDUPHU GULHU FOLPDWH ZLOGÀUHV ZLOO EH ODUJHU DQG PRUH
frequent. British Columbia’s physicians can be key advocates for their
patients and communities by being aware of this increasing risk, how it
impacts their patients, and how to best reduce it.
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