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Protecting rural Canadians from extreme heat

Kevin E. Liang MD, Tom Kosatsky MD MPH

M Cite as: CMAJ 2020 June 15;192:E657-8. doi: 10.1503/cmaj.200004

he frequency, intensity and duration of extreme heat

events are increasing across Canada.! However, as

reflected in recent reports by Environment and Climate
Change Canada! and the Council of Canadian Academies,?
extreme heat events are regarded as primarily an urban issue. A
scan of research and commentaries on the effect of extreme heat
on mortality yielded few references to rural Canada (Appendix 1,
available at www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj
.200004/-/DC1). Furthermore, while several Canadian cities have
established emergency response plans for extreme heat, few
smaller centres or rural districts have done so (as found in British
Columbia3). However, it is far from clear that rural residents are
less vulnerable to extreme heat events or that cities should be
the sole focus of planning for extreme heat events. Here, we con-
sider what makes rural Canadians particularly vulnerable to the
effects of extreme heat and discuss how research centred on
rural vulnerabilities can inform adaptation strategies for govern-
ments, communities and clinicians.

Research in several jurisdictions has shown that mortality
increases during hot weather, for both rural and urban settings. A
2017 study of increased mortality associated with hot weather by
climatic zone in British Columbia found that the relative impact
of elevated temperature was highest in the sparsely populated
northern region (population <215000) compared with the rest of
the province, which is more populous and typically warmer.* In
the United States, urban (population > 75000) and rural (areas
not designated as metropolitan by the US Census Bureau) coun-
ties in Ohio had equivalent degrees of mortality above a stan-
dard extreme threshold temperature.® A comparison of mortality
data from Berlin (population density: 3860 residents/km?) and
the rural German district of Brandenburg (population density:
86 residents/km?) found similar increases (> 30%) above baseline
in both regions.®

That research and public health policy have focused on urban vul-
nerabilities is perhaps because of the belief that rural residents are
protected from heat-capturing “urban heat islands.”*?” Evidence
supports the theory that paved and dark surfaces absorb solar radia-
tion, buildings and factories produce heat, and densely packed
urban spaces retain it.! It is also understandable that research on
heat-related mortality has focused on the populous regions that
have ample temperature, health and socioeconomic data where
most Canadians live. However, the notion that cities alone are
islands of heat capture and, therefore, more vulnerable to dangerous
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® Research in several jurisdictions has shown that mortality
increases during hot weather, for both rural and urban settings,
but Canada’s rural communities face unique vulnerabilities to
heat that are often overlooked.

® |n Canada, more research on the health effects of and
adaptation to extreme heat is required for rural communities.

® Heat-adaptation strategies specific to rural communities are
needed in a future in which the frequency, intensity and
duration of extreme heat events are expected to increase.

temperature rises is false. Forested urban parks and homes adja-
cent to them can be cooler than treeless neighbourhoods, and
Canadian cities that border oceans or large lakes can be cooler
than inland rural regions.® Further, the possible existence of micro-
zones of heat retention must be considered for rural housing built
on clay or rock and for homes with limited tree cover.

Beyond exposure itself, vulnerability to extreme heat is also
determined by heightened population sensitivity and by limited
adaptive capacity, which characterize much of rural Canada. Age
is a key determinant of heat-related mortality during extreme
heat events. Older adults are more susceptible to extreme heat
owing to their lower physiologic capacity to adapt to tempera-
ture change.” Data from the 2016 Canadian census show that in
rural areas countrywide, more than 19% of the population is
older than 65 years, but this stratum makes up only about 16% of
the nonrural population.®

Access to health care and the presence of chronic health con-
ditions, although not completely independent from age, are also
key factors affecting vulnerability to extreme heat. High ambient
temperatures exacerbate many chronic diseases.” Across Can-
ada, there are pronounced health inequities between rural and
urban communities. A 2012 Canadian Institute for Health Infor-
mation report found that rural Canadians have a higher burden
of chronic conditions, including diabetes, chronic obstructive
pulmonary disease and heart disease, than their urban counter-
parts (27% v. 25%).%° Rural Canadians also report less availability
of health care services and increased travel time to reach them.°
Although progression to death from extreme heat can be rapid, it
is also highly preventable with access to community and medical
resources.”

All editorial matter in CMAJ represents the opinions of the authors and not necessarily those of the Canadian Medical Association or its subsidiaries.

© 2020 Joule Inc. or its licensors

CMAJ | JUNE 15,2020 | VOLUME 192 | ISSUE 24

E657



>
(2 4
<L
-
=
Ll
=
=
o
(&)

Finally, differences in income level between rural and urban
Canadian communities may play a role in aggravating heat vul-
nerability. Income alone has been found to be an independent
factor for increased morbidity during extreme heat events.!
Those with limited financial resources may be more likely to live
in older housing where ventilation is inadequate and air condi-
tioning less common.” According to a 2015 report by Strengthen-
ing Rural Canada, wages in rural communities are about 30%
lower than they are in urban centres.?

Other factors that may further add to rural heat vulnerabil-
ities include occupational exposure, social isolation, building
design and lack of public transportation (Appendix 2, available at
www.cmaj.ca/lookup/suppl/doi:10.1503/cmaj.200004/-/DC1).

As the most recent Intergovernmental Panel on Climate
Change report highlights, some degree of climate change and an
associated increase in extreme heat events is inevitable.®* In
response, many research-derived strategies have been imple-
mented in urban settings. These include changes to the built
environment to prevent “urban heat islands,” improvements in
housing ventilation, and the addition of cooling centres in
densely populated areas? (Appendix 2).

Particular efforts must be taken to build rural heat resiliency by
developing adaptation plans informed by local vulnerabilities.
Detailed assessments of rural geography would identify zones sub-
jected to higher heat exposure. Community health surveys would
inform the identification of local populations susceptible to
extreme heat and the development of services ready to support
them during heat events. Rural practitioners need training in identi-
fying patients who are vulnerable to heat and how to mitigate their
vulnerabilities. Overlooking rural communities in heat research and
response could exacerbate many of the social, economic and
health divides that are already widely experienced across Canada.
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