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About the National Climate Change
and Health Assessment

Why This Assessment Is Needed

The rapid rate of global climate change and the diminishing opportunity to keep warming below 1.5°C (IPCC,
2018) has increased awareness of the urgent need to prepare for climate change impacts on health and to
mitigate climate change (WHO, 2018). Near-term reductions in greenhouse gases (GHGs) will not prevent
further warming of the globe in the next few decades; increased efforts are needed to adapt to protect all
Canadians from the associated health impacts (WHO, 2013; Smith et al., 2014; Watts et al., 2018). In many
important areas, progress has been made globally to prepare individuals and health systems for climate
change impacts, but a significant adaptation gap exists in many countries (Martinez & Berry, 2018).

Health authorities, researchers, and individual Canadians are seeking information about the way climate
change is currently affecting health and is projected to do so in the future. Many local health units have
undertaken assessments of climate change, health vulnerability, and adaptation and have begun taking
measures to protect health. The number of decision makers requiring the latest scientific evidence of health
threats from climate change is expanding, with new programs at local to national levels to support efforts to
prepare for impacts. An example is Health Canada'’s climate change and health capacity-building program,
HealthADAPT, launched in 2018 (Government of Canada, 2019).

At the same time, attribution studies have forged a causal link between climate change and health effects
associated with specific events, and the urgency of efforts to better understand climate change impacts has
increased, with international studies suggesting that even modest increases in temperature, expected in the
next few decades, are associated with significant health impacts (IPCC, 2018). Scientists have also cautioned
about possible limits to health adaptation (Watts et al., 2015; IPCC, 2018) under current rates of warming.

This assessment, Health of Canadians in a Changing Climate: Advancing our Knowledge for Action, is the

first comprehensive study of current and projected risks from climate change to the health of Canadians
since 2008. It was developed by a team of more than 80 subject matter experts from regional and federal
health authorities and academic institutions across Canada. It addresses the evolving knowledge needs of
government decision makers, civil society organizations, and individual Canadians by providing evidence-
based and, where possible, quantitative information to help people understand how Canada'’s climate is
changing, and the effects on health and health systems, including implications for those most at risk in
society. For key risks to health, it also examines current efforts to prepare for climate change, from individual
to national levels, and explores what further efforts are needed. The potential for very large co-benefits to
health of well-designed measures to reduce GHGs are also explored in the report.

As part of the national assessment process, Canada in a Changing Climate (Natural Resources Canada,
2020), this study contributes to broaden understanding of climate change impacts and adaptation by the
Government of Canada, including a focus on Canada'’s changing climate (Bush & Lemmen, 2019), national
issues, regional perspectives, and impacts on First Nations, Métis, and Inuit peoples and communities. The
national assessment process is based on a broad partnership of subject-matter experts and assessment
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users from all orders of government, Indigenous organizations, universities, professional and non-
governmental groups, and the private sector. It includes engagement through a National Advisory Committee and
the Adaptation Platform and engages the public through meetings, conferences, and online engagement tools.

Report Format

The chapters in this report discuss relevant findings from the scientific literature on priority health risks
related to climate change and on adaptation options for protecting health. Where information is available,
chapters include quantitative projections of future health risks from climate change (see Chapter 5: Air
Quality; Chapter 6: Infectious Diseases; Chapter 7: Water Quality, Quantity, and Security). The report includes
analysis of the interplay between climate change and important determinants of health, which can affect
adaptive capacity and health equity to influence vulnerability to health impacts (see Chapter 9: Climate
Change Impacts on Health Equity). The assessment includes a separate chapter on climate change impacts on
Indigenous Peoples’ health and includes information on these impacts throughout the full report (see Chapter 2:
Climate Change on Indigenous Peoples' Health in Canada). All chapters include illustrative case studies of actions
being undertaken by health authorities to reduce risks to Canadians from climate change.

The report is structured as follows:

Chapter 1: Climate Change and Health Linkages — provides information on how Canada'’s climate is changing
and is projected to continue to change, to support the understanding of growing threats to health. It identifies the
complex pathways through which climate change affects health and the key health risks facing Canadians.

Chapter 2: Climate Change and Indigenous Peoples’ Health in Canada — explores current impacts of climate
change on the health of First Nations, Inuit, and Métis peoples and communities. It highlights the role of
current and legacy impacts of colonialism, racism, and discrimination in contributing to these impacts and
highlights, through a number of case studies, the strengths and resilience of Indigenous Peoples in planning
for the impacts.

Chapter 3: Natural Hazards - reviews evidence of how natural hazards are affected by climate change and
their impacts on the mental, social, and physical health of Canadians. It then provides information about
effective adaptation strategies for reducing risks and the co-benefits of undertaking these measures. It
proposes research directions to address key knowledge gaps in this field.

Chapter 4: Mental Health and Well-Being — discusses current evidence of the mental health impacts of
climate variability and change on Canadians, including regions and populations at higher risk for such
impacts. It highlights important factors that support psychosocial well-being and adaptation options for
preparing for climate change and limiting impacts from current hazards.

Chapter 5: Air Quality — examines the linkages between climate change and air quality in Canada, including
how the health of populations could be affected by changes in air quality under various climate scenarios.

The chapter also discusses the health co-benefits associated with efforts to mitigate GHG emissions and

adaptation options for protecting Canadians from climate change impacts.
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Chapter 6: Infectious Diseases = highlights the impacts of climate change on risks from infectious diseases
of importance for public health in Canada, including those that are current, known disease risks (e.g., Lyme
disease, West Nile virus) and new risks that may emerge. It then discusses adaptation to reduce climate-
related infectious diseases, including their importance for populations at increased risk and the capacity of
health systems to take needed actions. Existing research gaps are highlighted for the reader.

Chapter 7: Water Quality, Quantity, and Security — describes the relationship between climate change and the
water cycle in Canada and attendant risks to the health of Canadians from impacts on water contamination,
safety, and security. The vulnerability of drinking water systems, private wells, and Indigenous water systems
is examined, and projected health risks from climate change are discussed. The chapter presents possible
adaptations to reduce risks and important knowledge gaps in efforts to take actions.

Chapter 8: Food Safety and Security — presents existing evidence on the impacts of climate change on health
through effects on food safety and security. It describes the nexus among climate change, the food system,
and human health, as well as key drivers of poor health outcomes in Canada. Populations and regions at
higher risk from impacts are discussed, along with options for adapting to future impacts.

Chapter 9: Climate Change and Health Equity — examines how important factors and trends at the individual,
community, and health system levels can increase or decrease climate change risks to the health of
Canadians. The implications of climate change for health equity are explored, along with measures to
empower specific population groups to adapt. The chapter also provides tools and resources that support the
integration of health equity considerations into climate change and health activities, such as vulnerability and
adaptation assessments, and the adaptation design and evaluation process.

Chapter 10: Adaptation and Health System Resilience — provides an overview of adaptation as the

key response to climate change impacts on the health of Canadians and discusses the importance of
mainstreaming climate information into existing policies and planning, adaptation to future climate change
conditions, and measures to address adaptation challenges. The status of health adaptation in Canada is
investigated, along with evidence of climate change impacts on health systems, trends in health system
vulnerability, and new tools that health authorities can use to build resilience.

10
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Headline Statements

Climate change is already negatively impacting the health of
Canadians.
Climate change has been a driver of recent health effects related to rising temperatures and extreme

heat, wildfires, and the expansion of zoonotic diseases into Canada, such as Lyme disease (see Chapter 3:
Natural Hazards; Chapter 5: Air Quality; Chapter 6: Infectious Diseases).

Health risks will increase as warming continues, and the greater
the warming, the greater the threats to health.

Projected increases in the frequency and severity of intense precipitation events, urban flood risk,
droughts, extreme heat, wildfires, and storms will directly affect health by causing more illness,
injuries, and deaths, without greater adaptation efforts. The current burden of mental ill health

in Canada is likely to rise as a result of climate change. Disruptions to food systems and water
resources; worsening of air pollution; the emergence and re-emergence of climate sensitive infectious
diseases; and increasing demands on health systems will continue to threaten Canadians' health (see
Chapter 2: Climate Change and Indigenous Peoples' Health in Canada; Chapter 3: Natural Hazards;
Chapter 4: Mental Health and Well-Being; Chapter 5: Air Quality; Chapter 6: Infectious Diseases;
Chapter 7: Water Quality, Quantity, and Security; Chapter 8: Food Safety and Security).

Some Canadians are affected more severely by climate change,
as exposure and sensitivity to hazards and the ability to take
protective measures varies across and within populations and
communities.

Growing climate change impacts worsen socio-economic conditions harmful to health, such

as poverty, and amplify health inequities. Combined with increasing rates of chronic diseases,

social isolation and an aging population, climate change augments impacts on health. People
disproportionately affected by climate change include children; pregnant people; First Nations, Inuit,
and Métis peoples; people with chronic illnesses; outdoor workers; low income individuals; and people
with disabilities (see Chapter 2: Climate Change and Indigenous Peoples' Health in Canada; Chapter 3:
Natural Hazards; Chapter 9: Climate Change and Health Equity).

n
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The effects of climate change on health systems in Canada — for
example, damage to health facilities and disruptions to health
services and operations — are already evident and will increase in
the absence of strong adaptation measures.

Health infrastructure, operations, health financing, health care, public health programming, supply
chains, and the health workforce can be impacted by extreme weather events and by chronic stresses
from longer-term warming, reducing access to and quality of care to Canadians. Health facilities and
services in rural and remote areas, and health systems that have not assessed and managed risks,
face the greatest threats. Compounding climate change hazards that can arise — for example, when
extreme heat occurs with drought and a wildfire — pose severe risks to individuals and the health
systems they rely on (see Chapter 10: Adaptation and Health System Resilience).

Efforts to prepare for climate change are known to reduce risks
and protect health. We must take action now.

Many health authorities are working with decision makers in other sectors, such as emergency
management, to take actions to protect people, communities, and health systems. This is called
adaptation. Adaptation measures must be scaled up rapidly and substantially if current and future
health impacts are to be reduced (see Chapter 10: Adaptation and Health System Resilience).

The health impacts of climate change on First Nations, Inuit, and
Métis peoples are far-reaching, with disproportionate impacts on
their communities, including food and water security and safety,
air quality, infrastructure, personal safety, mental health and
wellness, livelihoods, culture, and identity.

Indigenous Peoples have been adapting to changing environments since time immemorial.
Indigenous knowledge systems and practices are equal to Western scientific knowledge and
contribute to Indigenous Peoples’ survival, adaptation, and resilience. Preparing for climate change
requires addressing determinants of health and ongoing health inequities. It also requires that
Indigenous Peoples’ rights and responsibilities over their lands, natural resources, and ways of life are
respected, protected, and advanced through Indigenous-led climate change mitigation, adaptation,
policy, and research (see Chapter 2: Climate Change and Indigenous Peoples' Health in Canada).

To successfully protect all Canadians from the health impacts of
climate change, decision makers must pursue adaptation actions
that are inclusive and equitable and consider the needs of
racialized, marginalized, and low income populations.

Existing health inequities could be made worse unless future adaptation and greenhouse gas
mitigation efforts are designed to address them. Redressing inequities and strengthening
determinants of good health, such as improving access to health care and housing quality, can

help reduce the impacts of climate change on individual health (see Chapter 2: Climate Change and
Indigenous Peoples' Health in Canada; Chapter 9: Climate Change and Health Equity).

12
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Increased efforts to reduce greenhouse gas emissions are
required to help protect the health of Canadians.

The continued emission of greenhouse gases into the atmosphere will impose limits on our ability to
adapt and lead to more severe impacts on health. The health sector can show leadership in reducing
its carbon footprint and improving environmental sustainability while building resilience to future
climate change impacts (see Chapter 10: Adaptation and Health System Resilience).

Reducing greenhouse gas emissions can provide very large and
immediate health co-benefits to Canadians.

The economic value of the health co-benefits can help to offset the implementation costs of
measures. Health co-benefits of taking actions on air pollution are estimated to include thousands of

avoided premature deaths annually in Canada by the middle of the century (see Chapter 5: Air Quality;

Chapter 10: Adaptation and Health System Resilience).

13
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Guide to the Report

This assessment builds on previous scientific studies and reports on risks to the health of Canadians so that
government decision makers, health practitioners, researchers, and individual Canadians can take effective
measures to protect health now and to prepare for future impacts. The Executive Summary provides an
overview of key findings from each chapter of the report to help readers to easily access information most
relevant to their efforts to prepare for climate change.

Assessment Approach and Methods

Beginning in 2017, Health Canada led focus groups and bilateral meetings with health sector decision makers,
civil society organizations, researchers, National Indigenous Organizations, and youth to receive input on
conducting the assessment. Advice was provided on key health issues to be addressed in the report, effective
engagement processes during the assessment, and communicating the final results. The discussions
revealed a strong interest in gaining a greater understanding of emerging issues related to climate change
impacts on mental health, health equity, and Canada’s health systems. In addition, partners highlighted the
need for a strong focus on climate change impacts on the health of First Nations, Inuit, and Métis peoples
and their communities; the importance of Indigenous knowledge systems for adapting; and the requirement
for full and meaningful engagement, inclusion, and leadership of First Nations, Inuit, and Métis peoples to
address climate change impacts. Partners also highlighted the strong desire to have this report include
discussion of reducing GHG emissions as the key preventive approach to protecting health from climate
change and of capturing the large health co-benefits of well-designed policies and measures.

The assessment builds on knowledge from the previous Government of Canada report, Canada in a Changing
Climate: Sector Perspectives on Impacts and Adaptation (Chapter 7: Human Health; Berry et al., 2014), as well
as the previous comprehensive national climate change assessment, Human Health in a Changing Climate:

A Canadian Assessment of Vulnerabilities and Adaptive Capacity (Séguin, 2008). The report draws from a
large body of scientific peer-reviewed research and other publicly available sources and is an evidence-
based, mixed-methods study of the health and health system impacts from climate change in Canada.
Authors compiled and assessed research to summarize the current state of science on priority health risks
facing Canadians. The sources that informed this assessment included peer reviewed and grey literature in
both English and French. There was no set cut-off period for the literature, although precedence was given
to recent peer-reviewed literature and to seminal literature on the topic area published since the previous
national climate change and health assessment, released in 2014.

While the geographic focus of this assessment is Canada, the authors draw upon the increasing number

of studies at the local or regional levels in Canada and from analysis in other countries that are relevant for
understanding impacts and adaptation options in Canada. The report was extensively reviewed by Canadian
and international experts and federal health-portfolio partner departments; and a public review of the
chapters was also undertaken.

14
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Intersecting Factors that Increase Climate Change Vulnerability

Identifying intersecting factors that increase vulnerability to climate change impacts on health was a key
objective of this assessment. Knowledge of these factors allows for the development of targeted adaptation
measures that address challenges for individuals or health sector decision makers in protecting health from
climate change. Each chapter includes discussion of factors that increase the risk of climate-related health
impacts, and a full chapter is dedicated to this topic (see Chapter 9: Climate Change and Health Equity).

Uncertainty in the Analysis

Studies of climate change impacts on health are challenged by complex pathways and determinants — for
example, factors related to personal behaviours, socio-economic conditions, and health system capacity.
Through these pathways and determinants, individuals are exposed to climate hazards, respond to the
threats, and experience effects on health. Exposures may be short-term and direct, as in the case of extreme
heat events, or occur over longer time scales and be mediated by indirect factors related to physiological
sensitivity and adaptive capacity. Analysis in this and previous Canadian assessments was hampered by
Canada’s large geography and diverse population centres, including smaller populations in remote and
Northern communities, and limitations associated with the completeness, comparability, and usability of
available health and climate data (Seguin, 2008; Berry et al., 2014). Understanding the potentially severe
health impacts of compounding, cascading, or cumulative climate change impacts (for example, the floods
and wildfires that struck parts of British Columbia in quick succession in 2017) is a larger and even more
complex challenge and was beyond the scope of this report.

The number of studies that project risks to the health of Canadians from climate-related hazards, such as
wildfires, extreme heat, air pollution, infectious diseases, and water-borne diseases, have increased in the
last decade. However, some health outcomes related to climate change, including impacts on mental health,
health equity, health systems, and food insecurity, remain difficult to model because of complex and dynamic
drivers or data limitations. Studies of projected health risks from climate change reported in this assessment
often included new analysis or existing studies of future health outcomes based on low Representative
Concentration Pathway (RCP 2.6), medium (RCP 4.5), and/or high (RCP 8.5) emissions scenarios. Projections
from the Coupled Model Intercomparison Project 5 (CMIP5) using the RCPs 2.6, 4.5, and 8.5 are widely used

and have undergone robust evaluation by the science community. Where possible, authors drew upon results of
climate scenarios, models, and projections reported in Canada’s Changing Climate Report (Bush & Lemmen, 2019).

Economic estimates of climate change impacts on the health of populations and health systems, and of

the costs of needed adaptation measures, are required for cost-benefit and cost-effectiveness analysis of
measures to address climate change. This includes measures to adapt to health impacts and actions to
prevent future climate change through GHG mitigation that may result in health co-benefits. A paucity of data
still precludes rigorous economic analysis along the spectrum of health concerns facing Canadians from
climate change. Selected examples and case studies of economic impacts (Chapter 5: Air Quality; Chapter 10:
Adaptation and Health System Resilience) are included in this assessment report.
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Assessment of confidence and uncertainty are critical elements of climate change and health scientific
assessments. Uncertainty arose from data limitations related to a lack of spatial or temporal fit between
climate and health information. It also arose from limitations or lack of models of relationships between
climate and health (e.g., future mental health impacts), and lack of data integrated across disciplines

and from projections of human behaviour (e.g., future adaptation actions by individuals). In this report,
authors used standard language to communicate their confidence in the results, and the level of certainty
or uncertainty. This was generally based on the amount of existing evidence to support a statement (e.g.,
number of studies), the quality of the evidence (e.g., based on an assessment of the credibility of the source
authors and literature), and the relationships between observed and projected trends.

Research Needs

The assessment revealed that significant knowledge gaps remain about climate change impacts on health,
vulnerabilities, and needed adaptations to reduce current impacts and avoid much more severe impacts in
the future. Each chapter provides information on research needed to build the integrated knowledge base
to inform future policy decisions by local, regional, provincial, territorial, and national governments as they
prepare for climate change.
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Summary

Climate change is already affecting the health of
Canadians and, without taking concerted action, will
continue to result in injury, illness, and death — with
greater warming comes greater health risks. Many of

these health impacts can be prevented if Canada rapidly

and substantially scales up efforts now to adapt to
growing threats to health. With increased awareness
of the issue and collaboration among partners, health
decision makers and communities should seize this
window of opportunity to adopt strong adaptation
measures and make health systems and facilities
environmentally sustainable and resilient to climate
change. Otherwise, climate change will continue to
stress health systems, through longer-term impacts
and by increasing disasters and emergencies

that threaten to overwhelm their ability to protect
Canadians and their communities.
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How to use this report

The report Health of Canadians in a Changing
Climate: Advancing Our Knowledge for Action
assesses the latest research and knowledge

to inform Canadians about the effects of
climate change on health and health systems,
populations most at risk of these effects, and
the adaptation measures being taken in Canada.

The report is designed to help decision
makers plan for the health effects of climate
change and take action to reduce risks as

well as to empower individuals to protect
themselves and their loved ones. Public health
officials can learn from promising practices to
mainstream consideration of climate change
and health into their plans and activities.

Information presented in the report and the
accompanying infographics, policy briefs,
and presentations may be used by local and
regional health authorities, and provincial
and territorial governments to undertake
climate change and health vulnerability and
adaptation assessments, and engage and
mobilize partners in adaptation efforts. It
can also be used to raise awareness among
all Canadians of the need to take concerted
efforts to address the climate change
challenge and of the many health benefits of
doing so.
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Climate Change Impacts on Health

Research shows that the health of Canadians has been affected by climate variability and change in recent
years — both directly, when extreme heat and other natural hazards result from climate change, and indirectly,
through a range of social, environmental, cultural, and economic pathways that have effects on health. Recent
health effects related to rising temperatures and extreme heat, wildfire events, and the expansion of zoonotic
diseases into Canada, such as Lyme disease, are linked to a warming climate.

All Canadians can be affected by climate change; however, the distribution of these impacts and related
health risks are not uniform. Seniors, children, racialized populations, low-income individuals, individuals with
chronic health conditions, and First Nations, Inuit, and Métis peoples often experience greater health impacts
of climate change. Existing health inequities and variations in the status of determinants of health can drive
this increased risk, as can an individual's sensitivity (such as pre-existing health conditions) and exposure
(such as geographic location) to climate hazards.

Natural Hazards

A range of natural hazards, including extreme weather events, routinely affect the health of Canadians,

but sometimes effects on communities can be catastrophic. The number of days when the maximum
temperature climbs over 30°C has increased in Canada, by about one to three days annually from 1948 to
2016 {3.4.1.2}. Such extreme heat increases deaths in Canadian cities by 2% to 13%, according to one study
{8.4.2.1}. It is estimated that recent extreme heat events (“heat waves”) in Quebec have led to a significant
number of deaths: 297 in a 2010 extreme heat event and 86 in a 2018 extreme heat event. A severe extreme
heat event in British Columbia in 2021 resulted in the death of 740 people {3.4.2.2}. Extreme heat can also
increase hospitalization for cardiovascular problems {3.4.2.4} and pregnancy complications, including
premature birth, early delivery, miscarriage, and congenital abnormalities such as neural tube defects
{8.4.2.6}. While some risks, such as injury and death from cold, may decrease, the increase in death due to
heat is expected to outpace the reduced rates of death due to cold {3.6.3.2}.

Drought increases fine dust in the air, which affects cardiovascular and respiratory health function. During
droughts, winds spread pollen, fungi, mould, and bacteria, causing allergies and diseases. When rain falls
after drought, pathogens can be carried into water bodies and drinking water systems, causing water-borne
disease. Crop failures due to drought have many ripple effects on food security and food prices, as well as on
the mental health of farmers and others in agricultural communities {3.7.2.4}.

Rainstorms and freezing rain result in pedestrian and motor vehicle-related injuries and other health risks
due to infrastructure failure (such as power outages). Wind can also lead to accidents, especially if it
reaches speeds of more than 70 km/h. Storms can lift massive amounts of pollen into the air, causing asthma
outbreaks. In addition to washing viruses, bacteria, and parasites into surface and groundwater, leading to acute
gastrointestinal illness, storms can spread the bacteria in airborne particles that cause legionellosis {3.9.2.5}.
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Flooding can result in injuries, drowning, hypothermia, and electrocution. Because floodwaters can become
contaminated from various sources, including sewage overflow, they can cause gastrointestinal and skin
disease as well as infect wounds. Flooded homes can become unsafe because of mould, fungi, and bacteria.
If power outages result from storms or floods, these can lead to accidents due to darkness, hypothermia
from lack of heat, and carbon monoxide poisoning from using barbecues, camp stoves, and outdoor heaters
indoors {3.9.2.6; 3.10.2.5}. Flooding can result in the evacuation of communities and cause long-term
displacement, including from traditional territories, which can cause significant impacts on the health and
well-being of affected Indigenous Peoples {2.4.1}. Studies show that flood victims can suffer mental health
problems and cardiac events after a flood {3.10.2}.

Climate projections show increased extreme heat events in communities across Canada, and less
precipitation in the summer throughout Southern Canada, with more droughts and water shortages in the
summer in the Southern Prairies and the British Columbia Interior throughout the rest of this century {3.7.1}.
While summer rain will decrease in Southern Canada, paradoxically, overall annual precipitation is increasing,
especially in Northern Canada. More extreme precipitation events (unusually heavy rainfalls) are expected

in the future {3.9.1}, leading to increased urban flood risk. Rising sea levels on the east coast of Canada are
expected to submerge and erode coastlines.

With changing rainfall, snowfall, and temperatures, landslides are expected to become more common; the
effect on avalanches has not yet been determined {3.11.1}. These hazards are rare in Canada but pose a risk
of injury and death when they do happen. Avalanches are a risk for back-country skiers and snowmobilers,
and landslides threaten homes and other infrastructure on hillsides {3.11.3}.

A growing threat to health in Northern communities is permafrost melting. Permafrost currently covers 40%
of Canada’s landmass, but this area is expected to decrease by between 16% to 20% by 2090, compared with
1990 {3.11.1}. Thawing threatens the stability of buildings, roads, and communities in Northern Canada, with
concomitant effects on transportation and access {2.4.1}. As it melts, permafrost may release infectious
diseases from frozen wildlife carcasses and heavy metals such as mercury that can threaten health {3.11.2.3}.

Air Quality

Exposure to air pollution causes a range of adverse health effects, including respiratory symptoms,
development of heart and lung diseases including cancer, and premature death. Three major outdoor air
pollutants — fine particulate matter, ground-level ozone, and nitrogen dioxide — together cause about 15,300
premature deaths in Canada annually, with an economic cost of $114 billion {5.3}. Climate change and air
quality are closely linked. Key air pollutants are produced from fossil fuel combustion, which is also a primary
source of greenhouse gases (GHGs) {5.4}, and from wildfires, which are increasing as a result of climate
change. Some air pollutants, such as methane and soot, worsen climate change, whereas some scatter

solar radiation, cooling the planet. Climate change affects air quality, as higher temperatures can increase
pollutants in smog, such as ground-level ozone. Large, slow-moving high-pressure weather systems, which
are expected to become more common with climate change, also worsen air pollution {5.4.3 and Figure 5.1}.
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Climate Change Forces Climate Impacts of Climate
Change Change on Air Quality
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Figure 5.1 Linkages between air quality and climate change.

The area burned by wildfires in Canada is increasing, doubling from the 1970s to the 2000s. Western Canada,
in particular, has seen significant increases in the number of fires and area burned from 1959 to 2015 {3.8.1}.
In addition to residents and firefighters injured and killed by wildfire, smoke from wildfires, which can travel
in plumes in the atmosphere up to several thousand kilometres, has adverse effects on health. Wildfire
smoke contains many different air pollutants including fine particulate matter that can penetrate deep into
lungs {5.3.1}. Exposure to wildfire smoke is associated with an increase in all-cause mortality as well as
exacerbations of asthma and chronic obstructive pulmonary disease and increased respiratory infections. In
Canada, the health burden of air pollution from wildfire smoke varies from year to year and between regions.
Over five recent years, it is estimated that 54 to 240 premature deaths due to short-term exposure and 570
to 2500 premature deaths due to long-term exposure per year were attributable to fine particulate matter
from wildfires as well as many non-fatal cardiorespiratory health outcomes. Studies project increases in
these effects in North America throughout the century, including thousands of deaths, depending on the
climate change scenario {5.6.4}. Wildfires in Canada causes property loss, evacuations, and environmental
degradation, leading to increased mental health impacts in affected communities, such as depression,
anxiety, and post-traumatic symptoms, even in young children {3.8.2.4; 3.8.3.3}.

Climate change can also affect indoor air quality, such as when elevated levels of outdoor air pollutants
(including wildfire smoke) infiltrate buildings or when mould is produced after floods. Changes in the climate
are also affecting airborne allergens by expanding the geographic distribution of plant species, extending pollen
seasons and increasing pollen counts, which can affect the health of individuals with asthma and allergies.
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Infectious Diseases

Risk from infectious diseases is affected by three factors: presence of the disease, protective behaviours
by individuals, and people’s sensitivity to the pathogen (which may be affected by their overall health and
underlying health issues). Climate change is expected to affect all three of these factors directly or indirectly.

In 2008, a previous science assessment report projected that climate change would increase the prevalence

of Lyme disease, as blacklegged tick vectors (Ixodes scapularis) and the infectious agents they carry (Borrelia
burgdorferi) expand their range further into Canada from the United States, as a result of warming temperatures.
Surveillance now provides strong evidence that Lyme disease emerged in Canada and spread northward as a result of
climate change, causing a dramatic increase in human cases from 2009 to 2017 {6.3.1.5; Figure 6.5}.

Like Lyme disease, many other diseases will emerge or spread within Canada as our climate warms. These
include viruses transmitted to humans by mosquitoes that are already found in regions of the United States
bordering Canada, including La Crosse encephalitis virus. Like West Nile virus, which was probably imported
to North America by infected mosquitoes on an airplane, other exotic viruses could reach Canada and
spread if their reservoir hosts and vectors are found here. New species of mosquitoes and ticks may expand
their range into Canada or arrive on human transportation, bringing both the vectors and the diseases they
transmit. For example, a species of mosquito new to Canada that transmits chikungunya, dengue, and Zika
viruses in other countries has become established in an area of Southern Ontario {Box 6.2}.

In addition to West Nile virus, Canada already has several diseases that can be transmitted by mosquitoes
— eastern equine encephalitis virus, snowshoe hare virus, and Jamestown Canyon virus {6.3.1.3} — and

one carried by fleas — Yersinia pestis, which causes pneumonic or bubonic plague {6.3.71.4}. Infections with
these diseases are fortunately rare, and mainly result in mild or asymptomatic illness, but climate change
could change the range and abundance of host animals and vectors, and lead to disease outbreaks {6.3.1.3}.
Researchers are also watching other ilinesses transmitted by blacklegged ticks (anaplasmosis, babesiosis,
Powassan virus, and Borrelia miyamotoi), which are expected to spread in Canada with the expanding range
of these ticks {Box 6.3}.

Climate change may have effects on diseases transmitted to humans directly by animals. Of concern is
rabies in Arctic foxes, since the Arctic is warming more quickly than Southern Canada, affecting Arctic fox
ecology. Hantavirus pulmonary syndrome, carried by mice, is a climate-sensitive disease, but it is not yet clear
how climate change will affect it in Canada {6.3.2.1}. Roundworms and other parasites carried by domestic
dogs, coyotes, foxes, or raccoons may expand their range in Canada {6.3.2.2}.

Weather and climate affect diseases transmitted from human to human. For instance, respiratory infections
are often more prevalent in the winter. With climate change, milder and shorter winters may decrease
incidence in that season, but research shows that warmer winters can lead to more widespread influenza the
following year {6.3.3.1}.

Some infections acquired from the environment may also be sensitive to aspects of climate. Cryptococcus
gattii {6.3.4.2}, blastomycosis {6.3.4.3}, and coccidioidomycosis {6.3.4.5} are fungal infections found in
Canada, and risks from these are likely to change with expected changes in temperature and rainfall.
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Water Quality

Climate change can affect the quality of drinking water, which is critical to health, and the safety and
availability of water can have cascading effects on some other health risks discussed in this report. First,
climate change can affect the sources of drinking water. Extreme rain events and rapid spring snowmelts can
wash disease-causing bacteria and chemicals into oceans, lakes, and rivers. Heavy rainfalls can also lead to
sewage overflows, which can contaminate bodies of water {7.3.2.3}. Conversely, droughts and low river flows
can concentrate harmful substances and pathogens, causing health risks {7.3}. Rising temperatures can lead
to outbreaks of toxic algae and cyanobacteria (together referred to as "harmful algal blooms”) in oceans and
lakes, which can contaminate surface water and fish and shellfish.

Contaminated water can reach consumers directly if they use private surface or groundwater sources.
Contaminated stormwater and wastewater can reach drinking water systems, which must be treated
effectively to prevent iliness in consumers. Fifteen per cent of Canadians get their drinking water from
small non-municipal systems, and most water-borne acute gastrointestinal illnesses have been linked to
such systems {7.3.2.1}. But even large municipal drinking water systems can be overwhelmed by extreme
precipitation {7.3.3.2}. Stormwater can stir up sediments, making water more turbid and thus difficult to treat. If
storms batter treatment facilities, water treatment systems can become ineffective or inoperative {7.3.2.1.1}.

Heavy rainfalls have been increasing in most regions of Canada under a changing climate. Such heavy rainfall
was a contributing factor in the Walkerton, Ontario, tragedy in 2000, when bacteria entered the drinking water
system, killing seven people and making hundreds ill. A single heavy rainfall was also involved in the worst
outbreak of illness from drinking water in North America to date, in Milwaukee, Wisconsin, in 1993 {7.3.2.1}.
Climate change driven sea-level rise also threatens to intensify water quality issues in coastal areas reliant on
groundwater, with salt water intrusion of aquifers and private wells already challenging some coastal regions
(such as British Columbia’s Gulf Islands and Atlantic Canada) {7.3.2.2}.

Access to safe drinking water is a particular problem for many Indigenous communities across Canada
{2.4.5}. For example, 61 First Nations communities had been under a drinking water advisory for more than a
year as of February 15, 2020. Such communities may use a variety of water systems, including wells, trucked
water stored in tanks, and piped water, and may have few or no household water services. Lack of water can
lead to dehydration and unhygienic conditions, and breakdowns in water safety can lead to gastrointestinal
illness. Water insecurity may also lead community members to use “gathered water” from the environment,
which may be unsafe.

Risks to Food Safety and Security

Climate change is an increasing threat to food safety and security in Canada. Storms and heavy precipitation
can cause sewage overflow, carrying pathogens from the ground and sewage into water bodies, and
contaminating crops in fields. If water treatment systems do not treat contamination effectively, food can
become contaminated during production and processing, which require large amounts of clean water {7.3.3}.
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Rising temperatures, changes in precipitation patterns, and extreme weather events can also contaminate
food directly (Figure 8.4). Higher temperatures in fields and farms can mean that disease-causing pathogens
grow more successfully in manure and soil. If food is not kept cold throughout its journey to the plate, warm
temperatures can allow dangerous bacteria and other pathogens to grow. These pathways can lead to
contaminated food, which is a particular problem for food eaten raw, such as leafy greens.

Health depends on food security — eating sufficient nutritious food. Food security, in turn, depends on

the ability of the food system to support food availability, accessibility, and use (Figure 8.1). These are
interconnected and affected by steps in the food system and social determinants of food security, such

as income and cultural food traditions. If climate change affects the food system or determinants of food
security, it can have cascading effects on health. Household food insecurity is associated with many adverse
physical and mental health outcomes, including nutritional deficiencies, cardiovascular disease, diabetes, oral
health issues, and depression. Furthermore, malnutrition can make people more susceptible to disease {8.4.2}.

Climate change is projected to affect global food availability, as rising temperatures, changing precipitation
patterns, extreme weather, droughts, and sea level rise (saltwater flooding of coastlines) could all directly
damage crops and decrease yields {Table 8.2}. These factors could also increase pests, invasive species, and
diseases affecting food supplies. We are already seeing impacts on crops due to shifting climate patterns,
such as the loss of the strawberry crop in Ontario in 2012 because of unusual spring temperatures {8.4.3.1}.
As a storm in St. John's, Newfoundland and Labrador, demonstrated, food security can be affected when
people cannot reach grocery stores for long periods {8.4.3.1}.

Rising carbon dioxide levels in the atmosphere may affect the nutritional content of food. Experiments have
found that growing crops such as wheat, rice, and legumes in controlled environments with high atmospheric
concentrations of carbon dioxide reduces zinc, iron, and protein concentrations by 3% to 15% {8.4.3.3.1}.
Furthermore, pesticides and herbicides are less effective as carbon dioxide increases, which might lead to
greater use and more health risks from these products {8.5.2.1.1}.

Climate change will also affect food accessibility. Research has shown disruptions to the global food system
and supply chain from natural hazards, and climate-related lower crop yields have already been linked with
increased food prices in Canada and may push them higher. These prices could make it more difficult for low-
income Canadians to obtain essential foods they need to stay healthy.

Food insecurity can also result in changes in how people use food. This is particularly evident in Indigenous
communities, where climate change is affecting the distribution, quality, and quantity of traditional food
sources. In the absence of stable sources for traditional foods, Indigenous Peoples may rely more heavily
on store-bought food, which can contribute to diets high in calories, salt, sugar, and saturated fat, and low
in whole grains, nuts, seeds, legumes, fruits, and vegetables {2.4.4}. Such diets are a leading risk factor for
death and disability in Canada {8.4.3.3.3}.
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Figure 8.1 Conceptual framework outlining the relationships among food security, food safety, and health in a
changing climate.

Mental Health

According to the Mental Health Commission of Canada, 7.5 million people in Canada experience mental
health problems every year. While there are no known Canadian studies that project the mental health
impacts of climate change, the current burden of mental ill health in Canada is likely to rise as a result of
climate change. Costs of mental ill health borne by Canadians and health systems are expected to increase in

the absence of further adaptation measures.
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Climate change increases the risks of mental health impacts:

worsening of existing mental illness such as psychosis;
new-onset mental illness such as post-traumatic stress disorder;
mental health stressors such as grief, worry, anxiety, and vicarious trauma; and,

a lost sense of place, which refers to perceived or actual detachment from community,
environment, or homeland.

Impacts can also include disruptions to psychosocial well-being and resilience, disruptions to a sense of
meaning in a person’s life, and lack of community cohesion. All of these can result in distress, higher rates
of hospital admissions, increased suicide ideation or suicide, and increased substance misuse, violence,
and aggression. Studies are also showing that people can become distressed about climate change itself,
resulting in increased anxiety (often termed eco- or climate anxiety), grief (often termed eco-grief or climate
grief), worry, anger, hopelessness, and fear.

Climate-related disasters are associated with mental health outcomes. For example, flooding, the most
frequent form of disaster globally, can lead to increased levels of PTSD, general distress, depression,

and anxiety among flood survivors {4.4.3.1}. Even people who are indirectly exposed to climate-related
hazards can experience poor mental health outcomes, including vicarious trauma, secondary stress, and/or
compassion fatigue for those whose lives have been disrupted by extreme events {4.4.3}.

Economic insecurity, displacement, and food and water insecurity after a disaster can also lead to mental
health problems such as stress, anxiety, and depression {Chapter 4}. Research also shows that extreme heat
can increase aggression and suicide rates, as well as increase social isolation for people who must stay
inside {3.4.2.8}. Further, extreme heat can put people with mental illness at disproportionate risk because
some mental illnesses, and some medications that treat mental iliness, can affect the body’s ability to cool
down {4.4.3.2}. In addition, people with mental iliness may face greater challenges in adapting to extreme
heat because of cognitive impairment (for example, they do not seek shade) and/or socio-economic barriers,
which disproportionately affect people with mental illness {4.4.3.2}.

Vulnerability to the Health Effects
of Climate Change

As many sectors of Canadian society work together to mitigate and adapt to climate change, they must focus
on the Canadians who are most at risk of the impacts. While climate change can affect any Canadian’s health,
an individual’s sensitivity to climate change, exposure to its effects, and capacity to take protective measures
and adapt (Figure 9.1) can increase or decrease vulnerability and their risk of being harmed.

The conditions and factors that affect a person’s health, such as income, education, employment, and
working and living conditions, are known as determinants of health. These determinants can increase or

26



@ HEALTH OF CANADIANS IN A CHANGING CLIMATE

decrease an individual's exposure or sensitivity to climate-related health hazards and can create barriers that
limit their ability to take protective measures. Existing health inequities (avoidable and unjust differences

in health) and determinants of poor health (such as low income, substandard housing, food insecurity) can
compound climate change vulnerability and create barriers to adaptation. Structural systems of oppression
that result in health inequities are underlying drivers of vulnerability to climate change. Such systems of
oppression include racism, heteronormativity, and colonialism. Redressing inequities and strengthening
determinants of good health is required to increase climate change resilience {9.4.3}.

Increased risk can also be linked to certain locations, such as Canada’s North, which is undergoing more rapid
climate change than Southern areas; rural and remote areas, where access to health care may pose problems
{9.4.3.3}; and urban heat islands in cities, where dark, paved surfaces and lack of green space can cause
temperatures to exceed those in surrounding areas, endangering residents during extreme heat events.
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Figure 9.1 Climate change and health equity framework.
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Research shows that the populations most affected by many climate change hazards are seniors, children,
racialized populations, low-income individuals, individuals with chronic health conditions, and First Nations,
Inuit, and Métis peoples {Chapter 2, Chapter 3, Chapter 9}. However, each individual within these broad
population groups has a wide range of intersecting factors and characteristics that can increase or decrease
resilience. Evidence shows that individual characteristics and resources should be taken into account

when considering vulnerability and developing measures to empower people to adapt and to assist those
disproportionately affected. In the absence of careful planning and accounting for existing health inequities,
adaptation measures may benefit only part of the population and inadvertently worsen existing inequities {9.5.1}.

Many Indigenous communities, while experiencing disproportionate impacts of climate change and increased
risk, draw on Indigenous knowledges that have enabled them to adapt and be resilient to climate over the
millennia {2.5.1}. Thanks to strong community ties, for example, in Indigenous communities in the Arctic,
people help each other cope with hazards and threats to health and safety {9.4.3.4}. There are gaps in current
research of how some social groups, such as gender-diverse and 2SLGBTQQIA+ people, experience the health
effects of climate change {9.2}.

Current Impacts on the Health System

When climate-related emergencies and disasters strike, health facilities and services are among those
affected. The report lists many examples of storms, floods, and wildfires that forced health care centres and
hospitals in Canada to close temporarily, evacuate patients, and/or cancel operations and other services
{Table 10.5}. But it is precisely during these disasters that Canadians need emergency services, and health
care disruptions can have major effects on health and well-being. Even if health facilities and services remain
operational during a climate-related disaster, they can be pushed beyond their capacity to respond because of
injuries, ilinesses, and patient transfers due to the disaster {10.4.1}. Combined effects of climate change that
overlap and interact could lead to cascading effects on several health outcomes simultaneously.
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Northern Warming Royal Victoria Hospital, Barrie, Ontario, 2019
Alberta Health Services, Alberta, 2013 Rising temperatures are melting Breakdown of air conditioning during period of
Unprecedented precipitation led to evacuations from, permafrost, requiring additional high heat and humidity resulted in cancellation
and damage to, a number of hospitals, emergency structural support for healthcare of 130 surgeries, patient transfers and
medical services, facilities, physician offices and facility buildings. re-sterilization of medical equipment and linens.

urgent, continuing, and long term care sites.

Slave Lake Healthcare Centre, Eight health regions in Quebec, 2010

Slave Lake, Alberta, 2011 July heat wave resulted in 4% increase
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Climate variability and change impacts on Canadian health facilities (Chapter 10, Table 5).

Adaptation and Preparedness

Canada can reduce the health risks — and thus the injuries, illnesses, and deaths — from climate change by
taking steps to prepare for risks and adapt to climate change. To stay ahead of the climate change curve of
increasing impacts, health officials must increase current efforts, in collaboration with those in other fields, to
understand, assess, prepare for, and help prevent the health impacts of climate change {10.3.1}.

Many actions are already being taken to protect Canadians, and these provide a foundation for learning and
expanding such efforts. For example, heat alert and response systems are increasing in Canada. They allow
residents facing impending hot weather to take necessary precautions, such as staying hydrated, seeking
cool areas, and helping family members and friends who may need assistance. Since an extreme heat event
in 2010, the province of Quebec has had an early warning system, which may have helped alleviate the effects
of an extreme heat event in 2018 {3.4.4.2}. Tests of a telephone alert system for seniors and those with
chronic diseases in case of extreme heat in the Montérégie region of Quebec showed that it resulted in fewer
medical appointments {Box 3.3}.

To reduce risks from air pollution, Environment and Climate Change Canada forecasts an Air Quality Health
Index across the country (except in Quebec, which has its own system), which provides a risk rating, health
messages, and health protection advice, the latter two aimed at specific groups that may be at increased risk
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to the health impacts of poor air quality {5.7.1}. Further, the department has implemented Canada’s Wildfire
Smoke Prediction System (FireWork) to forecast fine particulate concentrations due to wildfire across Canada
over the coming 48 hours {3.8.4.2; 5.7.2}.

Another common adaptation is “greening” of spaces in cities through planting trees and shrubs and creating
parks. Several provinces and cities in Canada have actively adopted this measure, to combat urban heat islands.
The soil in green spaces can also soak up excess water during heavy rainfalls and floods. However, greening of
urban spaces has to be carefully planned and accompanied with public health guidance and messaging to avoid
increasing risks from infectious diseases such as Lyme disease, and impacts of pollen on allergies.

Adaptation to infectious diseases that may emerge or increase with climate change requires a “One Health”
approach that integrates our knowledge of disease in humans, the role of animal disease reservoirs, and

the role of the environment, including climate. This integrated approach is needed to design and undertake
systematic assessments of where disease risks may emerge, conduct surveillance for emerging diseases,
and develop prevention and control responses (ranging from public alerts to vaccination programs) to protect
Canadians from infectious diseases driven by climate change.

Generally, health authorities are lagging in climate change and health actions needed to keep up with growing
risks to Canadians. For example, many do not have a climate change and health program or dedicated
resources to support the development of adaptation measures. Research also shows that many health
facilities — a critical component of health systems in efforts to reduce climate change impacts — are not
taking needed actions to prepare for current risks and future warming {10.4.1}.

Many sectors must come together to address climate change impacts, as adaptation efforts related to
land-use planning, infrastructure development, emergency preparedness, environmental management, and
transportation planning can all affect health {Chapter 10}. Climate change adaptation plans, from local to
national levels, can reduce health outcomes if they “mainstream” consideration of health in these plans and
routinely evaluate their effectiveness as the country continues to warm.

While adaptation carries costs, these are offset by mitigating the escalating costs of health care due to
climate change. Recent research in Quebec suggests that the projected costs of the increase in ragweed
allergies due to climate change are $360 million for governments in that province and $475 million for
society as a whole. For extreme heat, the study estimated increased costs of $370 million for governments in
Quebec. In addition, increases of Lyme disease due to climate change are projected to cost governments in
Quebec $60 million to $95 million {10.4.2}.

Making Adaptation Inclusive and Equitable

Research suggests that vulnerability and adaptation assessments (V&As) for climate change and health
can be helpful in identifying the root causes of vulnerability, such as food insecurity, inadequate income,
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and social exclusion {Box 9.3}. They can also be used to identify unintended — negative or positive — health
impacts of a planned policy, program, or initiative on marginalized populations {9.4.4}.

Adaptation planning should involve communities and those most affected by climate change. Participation
of marginalized individuals and communities that already experience a disproportionate burden of illness and
health inequities, such as Indigenous Peoples and racialized populations, is particularly important {Chapter
9}. Health adaptation planning can also include partnering with populations at highest risk, including women,
persons with disabilities, seniors, immigrants, low-income residents, non-English/non-French speakers,
outdoor workers, people exposed to environmental pollution, people with existing illnesses, people without
access to insurance, public housing residents, newcomers to Canada, lone-parent households, students,
transient and homeless populations, and parents with young children {10.3.2}.

A number of frameworks familiar to public health authorities are available to help decision makers engage
with communities. To increase the representation and participation of groups that have often been excluded,
decision makers and researchers need to recognize, acknowledge, and remove barriers to participation
(such as financial burdens, travel requirements, language, child care, etc.). Investing time and resources in
relationship-building and cultivating trust is key to this process {9.5.3}.

Adaptations affecting Indigenous communities should be Indigenous-led. There are many examples of
adaptation projects that have improved health and were led by the community: a project to develop climate-
resilient, healthy, and culturally appropriate housing in Nain, Nunatsiavut, Newfoundland and Labrador {9.5.2};
and a project to map flooding hazards and its effects in the Cree community of Kashechewan, in Northern
Ontario {2.4.1; Box 2.2}.

Tailoring actions to protect health to specific communities and locations is one of the ways to avoid
“‘maladaptation” — inadvertently causing other health risks when implementing adaptation measures. For
example, greening in a city by planting pollen-producing trees can cause health problems for allergy sufferers
{10.3.3; Table 2}. Or creating an urban green space can backfire if it leads to gentrification and displaces low-
income people the park was designed to benefit. Adaptation needs to be carefully considered to avoid such
missteps {10.3.3; Table 10.2}.

Adaptation of the Health System

The health system needs to be included in adaptation. Adaptation can help the health system prepare for
climate-related effects on health and protect it from future effects on infrastructure, staff, and services. The
adaptation framework for health systems {10.3.2} includes, among other areas of focus, analyzing health
facility resilience, a first step in ensuring that health services remain functional. To support such an analysis,
the Canadian Coalition for Green Health Care, in partnership with Health Canada, has developed a Health
Care Facility Climate Change Resilience Checklist that can find gaps in resilience. More facilities need to
assess their readiness for climate change impacts. In a recent survey, only 9% of health care facility staff
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respondents reported having completed resilience assessments, while only 4% have completed vulnerability
assessments {10.4.1}.

Adaptation measures taken for health care facilities can include a range of actions in areas such as workforce
training, food and medical supplies procurement, emergency preparedness, and design and engineering
changes or upgrades to cope with heat, flooding, and power outages. As an example, the Nanaimo Regional
General Hospital in British Columbia completed renovations in 2012 designed to lower risks in case of an
extreme-weather emergency and to lower energy costs {Box 10.6}.

Health Co-Benefits of Climate Change Mitigation
and Adaptation Actions

Measures taken in many sectors to mitigate climate change (by reducing GHGs or sequestering carbon) or to
adapt to climate change can also have very large benefits for health — immediately or in the long term. These
“co-benefits” of climate change mitigation and adaptation add to the value of action taken and can avoid poor
health outcomes and economic costs to health systems and society {10.6}. Economic savings from such
actions can also help to offset the costs to society of reducing GHGs.

As some examples, reducing fossil fuel use can improve air quality through reductions in fine particulates
including soot and ground-level ozone. Better air quality has multiple co-benefits, including reductions in
cardiovascular and respiratory diseases, and deaths. Greening communities to cool them can also have
multiple knock-on health benefits, such as reductions in chronic diseases and improvements to mental
health. Measures to make communities more liveable, such as installation of walking and biking paths, can
improve exercise levels and mental health in residents. Such measures can also have positive impacts by
reducing social isolation and crime {10.6}. Analysis in this assessment estimated that reductions in Canadian
GHG and air pollutant emissions consistent with an RCP 6.0 pathway could result in 5200 avoided deaths for
a single summer in 2050.

Several successful GHG mitigation and adaptation projects in Canada have had major co-benefits. To
mention one, the University Health Network (UHN) in Toronto, Ontario, has reduced GHGs from its on-site
natural gas use and consumption of purchased electricity, heat, or steam by 19% from 2010 to 2019. Much
of this reduction came out of 214 energy projects completed between 2013 and 2018, saving UHN $18.9
million in utility costs. For cooling, UHN has also replaced traditional chillers with Deep Lake Water Cooling
Technology at some of its facilities; this technology uses water cooled by Lake Ontario, improving the
capacity, resilience, and reliability of UHN'’s chilled water system, and saves more than $22 million over 20
years. Such projects improve air quality, by removing sources of fossil fuel use, and water availability, by
foregoing the use of water in cooling (in this case, 67 million litres per year) {Box 10.8}.
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Scaling-Up Efforts to Protect Canadians

The health of Canadians can be protected from climate change. Canada has a historic opportunity to avoid
many of its health effects. Decision makers in the health sector are recognizing the need to take adaptation
measures to prepare for the health impacts of climate change. Levels of inequity, social cohesion, and
technological innovation will influence how greatly the health of Canadians and their communities are
affected by climate change and should be taken into account in all adaptation plans and processes. The
resilience of health systems and the willingness and capacity of decision makers to take needed adaptive
actions, in close collaboration with other sectors, will determine how the health system responds to climate
change and helps Canadians affected by it. Reducing health risks to First Nations, Inuit, and Métis peoples
requires respect for rights and responsibilities over their lands, natural resources, and ways of life, and
advancing these rights through distinctions-based, Indigenous-led, climate change adaptation, policy, and
research {Chapter 2}.

A number of health authorities, from local to national levels, in Canada are taking adaptation actions to
reduce health risks. These experiences can be shared to mobilize further efforts to protect health. Such
efforts must be scaled up rapidly and focused on health and health systems to take advantage of this
opportunity to prevent and prepare for the health impacts of climate change.

The health of Canadians and their communities cannot be protected if warming continues unabated.
Increased efforts to reduce GHGs can have very large health co-benefits, building individual and health
system resilience and countering the effects of a warming climate. The health sector has the opportunity
to show leadership in reducing its carbon footprint and preparing for climate change. The future health of
Canadians will rely on such efforts from our decision makers.

Source:

Berry, P, & Schnitter, R. (Eds.). (2022). Health of Canadians in a Changing Climate: Advancing our Knowledge

for Action. Ottawa, ON: Government of Canada.
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1.1 Introduction

A broad range of risks to the health and well-being of Canadians from climate change were identified over
two decades ago by scientists (Royal Society of Canada, 1995; Koshida & Avis, 1998; Health Canada, 1999).
Subsequent science assessments and related studies, from national to local levels, have suggested that
health risks are increasing, that they are posing serious threats to populations, and that impacts on some
individuals and communities from current climate variability are significant (Séguin, 2008; Gosselin, 2010;
Berry et al.,, 2014a; Berry et al., 2014b; Levison et al,, 2018). An increase in some diseases, such as Lyme
disease, due in part to a changing climate (Hoegh-Guldberg et al., 2018); the observed increase in the
frequency and severity of extreme weather events and disasters such as extreme heat events and wildfires;
and the expected increases in extreme precipitation with a warmer climate and associated flood risks in
some areas, all call for a better understanding of the populations and regions at higher risk to impacts on health.
New information about growing risks, key vulnerability factors, and promising adaptation options is needed to
support efforts to increase the resilience of Canadians, their communities, and their health systems.

Canadians are concerned about climate change impacts on health. In 2017, 93% of Canadians who accept
the reality of climate change indicated that it is either a health risk now (53%), or will be in the future (40%),
and over half (55%) felt personally vulnerable to its impacts (Environics, 2017). In addition, health authorities
and medical organizations in and outside of Canada have called for concerted efforts to reduce risks and
increase the climate resilience of health systems (WHO, 2015; Health Care without Harm, 2017; Medical
Society Consortium on Climate & Health, 2017; Howard, 2018; WMA, 2018; Claudel et al., 2020; Global Climate
and Health Alliance, 2020). Adaptation actions based on robust evidence of risks to health can be effective

in protecting people, including those that experience disproportionate impacts, from the effects of climate
change (Ebi & Burton, 2008; WHO, 2015). However, important limits to adaptation may exist as warming
increases (Ebi et al,, 2021).

1.2 Canada’s Changing Climate

Greenhouse gases (GHGs) that cause warming of the globe continue to increase rapidly. In 2019, globally
averaged atmospheric concentrations of carbon dioxide (CO,), the main driver of long-term climate change,
reached a record high of 409.8 parts per million (ppm), up from 400.1 ppm in 2015 (WMO, 2018a; Lindsey,
2020). Such levels of CO, are unprecedented; similar levels only existed 3 to 5 million years ago, when the
Earth was 2°C to 3°C warmer and sea level was 10 m to 20 m higher (WMO, 2018b). Global CO, emissions
rose by 1.7% in 2018 (IEA, 2019). Atmospheric concentrations of the other two important long-lived GHGs,
methane (CH,) and nitrous oxide (N,0), also continue to increase rapidly. In 2018, CH, reached 259% and N,O
reached 123% of pre-industrial (1750) levels (WMO, 2020).

Due to global anthropogenic emissions of GHGs, Canada’s climate has changed and is projected to continue
to do so over the coming decades. On average, Canada is warming at approximately twice the rate of the
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global average, and the Northern region is warming even faster (Bush & Lemmen, 2019). Since 1948, annual
average temperatures over the Canadian landmass have increased by 1.7°C, while the North has warmed on
average by 2.3°C over the same time period. In addition, extreme warm temperatures have become hotter
while extreme cold temperatures have become less cold (Bush & Lemmen, 2019).

Climate models project that temperatures across Canada will continue to increase, with the largest warming
occurring in the winter. The continued warming is “virtually certain” (Zhang et al., 2019), but the magnitude
will vary, depending on the future rate of GHG emissions. Under a low global emissions scenario (RCP2.6), an
additional annual warming of about 2°C is projected for most of this century compared to the 1986 to 2005
base period, whereas, under the high emissions scenario (RCP8.5), additional warming of over 6°C is projected for
the country as a whole by late century, with even larger changes projected in the North (Figure 1.1).

a) Temperature change RCP2.6 (2031-2050) b) Temperature change RCP8.5 (2031-2050)
Annual Annual

c¢) Temperature change RCP2.6 (2081-2100) d) Temperature change RCP8.5 (2081-2100)
Annual Annual

Figure 1.1 Projected change in annual mean temperature across Canada. The figure shows projected annual
temperature change for Canada under a low emissions scenario (RCP2.6) (left panel) and a high emissions
scenario (RCP8.5) (right panel) for the near term (top row) and the late century (bottom row). Projections are
represented by the median of the Coupled Model Intercomparison Project (CMIP5) multi-model ensemble.
Changes are relative to the 1986 to 2005 period. Source: Zhang et al., 2019.

In many parts of Canada, there has been an increase in precipitation and a shift toward less snowfall and
more rainfall. There has been no observed increase, for Canada as a whole, of extreme precipitation
(accumulated amounts over a day or less); however, in the future, daily extreme precipitation is projected to
increase (Zhang et al., 2019). Continued warming means that total precipitation is expected to increase for
much of Canada (Figure 1.2), while some areas might experience decreases in the summer, particularly in
Southern Canada under a high emission scenario and toward late century (Zhang et al., 2019). The availability
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of freshwater may be reduced as warming continues, increasing risks of summer water supply shortages in
some regions (Bonsal et al.,, 2019; Bush & Lemmen, 2019).

Precipitation change RCP2.6 (2031-2050) Precipitation change RCP8.5 (2031-2050)

Annual Annual

Precipitation change RCP2.6 (2081-2100) Precipitation change RCP8.5 (2081-2100)
Annual Annual

Figure 1.2 Projected annual precipitation changes across Canada. The figure shows projected annual
precipitation changes for Canada under a low emissions scenario (RCP2.6) (left panel) and under a high
emissions scenario (RCP8.5) (right panel) for the near term (top row) and the late century (bottom row). Maps
and time series of projected annual mean precipitation change (%) as represented by the median of the fifth
phase of the Coupled Model Intercomparison Project (CMIP5) multi-model ensemble. Changes are relative to the
1986 to 2005 period. Source: Zhang et al., 2019.

Daily extreme precipitation is projected to increase and the return periods — the time between events — for
given extreme precipitation events are projected to decrease. Under a high GHG emissions scenario, a current
once in 20-year rainfall extreme will become a once in 10-year event by mid-century (a two-fold increase

in frequency) (Zhang et al., 2019). Urban areas will therefore need to manage increased flood risks and
attendant health threats (e.g., contaminated water supplies) due to more severe rainfalls. Local sea level is
projected to rise along much of the Canadian coastline, which will increase the frequency and magnitude of
extreme high water level events and increase coastal flooding (Greenan et al., 2019).

Given that some additional warming is unavoidable, many current trends in climate change impacts relevant
for health will continue, including (Bush & Lemmen, 2019):

more frequent and intense extreme hot temperatures;
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increased severity of extreme heat events;

less extreme cold;

increased risk of drought;

increased risk of wildfires;

increasing length of the growing season;

reduced seasonal lake ice cover across the Arctic;
reduced sea ice extent;

thinning of glaciers; and

warming and melting of permafrost.

Increased variability in weather and climate is more challenging for people to adapt to. Profound effects on
the Canadian climate are expected, should global GHGs continue to increase this century. Limiting warming
globally, and in Canada, requires global action to reduce GHG emissions to near zero within a few decades

(Bush & Lemmen, 2019).

1.3 Climate Change and Health

Evidence of the risks to health from climate change and the pathways through which people are affected has
grown with publication of reports from the Intergovernmental Panel on Climate Change (IPCC) (Confalonieri
et al,, 2007; Smith et al., 2014; WHO, 2014; WHO, 2018) and related studies (Watts et al., 2015; Crimmins et al.,
2016; Watts et al., 2018). Climate drivers of poor health that need to be understood to adapt are complex and
mediated by a range of determinants of health and other situational, behavioural, and organizational factors
(Figure 1.3). This makes the management of current risks to health, and of projected impacts, by public health
officials challenging and requires close partnerships with officials within and outside the health sector.
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Figure 1.3 Pathways through which climate change affects the health of Canadians. Source: Adapted from WHO,
2022, Working paper on measuring climate resilience of health systems; Haines & Ebi, 2019.

Upstream drivers related to trends such as population growth, economic growth, urbanization, colonialism,
and racism can put pressures on a range of factors that can increase or decrease vulnerability to the health
impacts of climate change. Health can be affected by climate change directly or indirectly, through a range
of exposure pathways, as temperatures continue to rise, precipitation patterns change, and the frequency
and severity of extreme weather events increase, resulting in more natural disasters (IPCC, 2012; Smith et al,,
2014; Watts et al., 2015; Hoegh-Guldberg et al., 2018).

Direct impacts on health can include non-communicable diseases (e.g., respiratory and cardiovascular
diseases, mental health impacts) and injuries and deaths associated with extreme weather events such

as wildfires, storms, extreme heat events, floods, and droughts. Less obvious effects of climate change on
health arise from changes to ecosystems that support the spread of disease, pathogens, or contaminants
to people, for example, the expansion of vector-borne diseases in new geographical regions, more water and
air pollution due to warmer temperatures, or greater risks to food insecurity. Climate change is increasing
vulnerability to multiple simultaneous hazards that threaten health (Mora et al., 2018), and continued global
warming beyond 1.5°C increases risks of exceeding critical thresholds that would lead to more severe
damage of natural systems and human societies (Haines & Ebi, 2019).

Health and social services play an important role in protecting Canadians from climate change impacts. They
are the first lines of defence, whether through primary prevention (e.g., reducing GHG emissions in health
care and reducing the urban heat island effect), secondary prevention (e.g., warning systems and public
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education campaigns), or tertiary prevention (e.g., treating injuries and illnesses associated with climate-
related hazards) (see Chapter 10: Adaptation and Health System Resilience). The failure of such services
during an extreme event, or the diminished capacity to provide services over time, would have direct impacts
on health and well-being. There is increasing recognition of the impacts that climate change can have on
health systems (WHO, 2015; Balbus et al., 2016; Haines & Ebi, 2019), as evidenced by recent disasters such
as Hurricanes Katrina and Sandy in the United States (Health Care without Harm, 2018) and catastrophic
wildfires in Alberta and British Columbia (Purdy, 2016; Toews, 2018).

Certain populations in and outside Canada bear a disproportionate burden of the health impacts from climate
change (Berry et al.,, 2014; Hoegh-Guldberg et al.,, 2018; Shultz et al., 2020) (see Chapter 2: Climate Change
and Indigenous Peoples' Health in Canada; Chapter 9: Climate Change and Health Equity). Globally, it has
been estimated that children bear 88% of the burden of disease from climate change (WHO & UNEP, 2010).
Climate change is a threat to the health of people in all countries. Some dynamics that drive risks, such as
infectious diseases, effects on water and food systems, or supply chain disruptions, can transcend borders
(Balbus et al., 2016; Friel, 2019), thereby affecting Canadians.

Climate change is increasing the risk of humanitarian crises (Jochum et al., 2018) and threatening the global
health gains achieved over the past century (Smith et al., 2014). From 2014 to 2017, climate shocks were
partly responsible for the increase in food-insecure people in the world to more than 800 million — a growth
of between 37 million and 122 million (GCA, 2019). Globally, it has been estimated that 200 million people
every year by 2050 could need international humanitarian aid because of the impacts of climate change,
which is almost double the number of people (108 million) that required assistance in 2018 to recover from
floods, storms, and wildfires (IFRCRCS, 2019). Possible linkages exist between climate-related hazards and
human migration (UNHCR, 2015; Haines & Ebi, 2019; McLeman, 2020) — for example, the 2018 droughts

in Central America coincided with international migration patterns (CRED, 2019). Impacts have also been
linked with conflict (Schleussner et al., 2016; Werrell & Femia, 2017) — for example, droughts in Ethiopia have
been indirectly linked to decreased food security and areas of conflict (WHO, 2018) and the 2006 drought in Syria
contributed to the deterioration of economic conditions and subsequent conflict (Gleick, 2014; Kelley et al., 2015).

Climate change is considered a “threat multiplier” (Hallegatte et al., 2015) and is expected to lead to increased
poverty, dislocation, and forced migration among many populations (Hoegh-Guldberg et al., 2018). It is also
recognized as an increasingly important national health security issue, given the potential interplay between
climate change and infectious diseases (Hawa, 2017) (see Chapter 6: Infectious Diseases). However, the

way in which climate change shocks and stresses can compound other drivers of conflict and migration is
complex, as are implications for human health, and research in these areas is still emerging (Hsiang, 2013;
Bowles et al., 2015).

Impacts on the health of populations and communities may be immediate or may last years (e.g., non-
communicable diseases such as mental health; see Chapter 4: Mental Health and Well-Being); they may also
be long-lived, multi-generational, or irreversible, such as impacts on or the loss of cultures (WHO, 2018) (see
Chapter 2: Climate Change and Indigenous Peoples' Health in Canada). In addition, researchers are starting
to link specific events that have affected health directly to climate change. For instance, specific extreme
weather events, including the hot and dry conditions that contributed to record wildfires in British Columbia in
2016, or the record heat wave in that province in June 20217 have been attributed to climate change (Herring
et al., 2018; World Weather Attribution, 2021), allowing researchers to also make linkages to the health
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impacts of such events (Ebi et al., 2017; Hoegh-Guldberg et al., 2018). In addition, Vicedo-Cabrera et al. (2021)
estimate that, between 1991 and 2018, 38.5% of heat-related mortality in 25 census metropolitan areas in
Canada could be attributed to human-induced climate change.

Scientists are also learning more about the very large short-term and longer-term health co-benefits of
well-designed GHG mitigation measures and of proactive adaptation actions in other sectors. Actions to
address climate change in the agriculture, water and sanitation, infrastructure, energy, urban design, and
transportation sectors, for example, can reduce environmental pollution and support healthy lifestyles and
communities (Haines et al., 2009; Smith et al., 2014; Martinez et al., 2018). The potential benefits of reduced
deaths from air pollution, are so large that the Lancet Commission on Climate and Health has called climate
change the “greatest global health opportunity of the 21st century” (Watts et al., 2015, p.1) (see Chapter 5: Air
Quality). Research suggests that, for a range of future scenarios, the value of the benefits to health resulting
from policies and activities in line with meeting the United Nations Framework Convention on Climate Change
Paris Agreement targets could exceed their costs (Markandya et al., 2018). Canada is a signatory to the Paris
Agreement and has pledged to reduce its GHG emissions to 511 Mt CO, equivalent by 2030" and to achieve a
net-zero-emissions economy by 2050 (Government of Canada, 2021).

Health system infrastructure and services in Canada are being affected by climate-related hazards; reduced
pressures and costs to health systems from improved population health through such measures can free up
resources to build climate-resilient health systems and recover from the unavoidable impacts (Martinez et al.,
2018). Greater understanding of how to gauge the climate resilience of health systems (e.g., indicators), tools
to facilitate needed adaptation, and roles and responsibilities of key actors and partnership opportunities will
support preparedness efforts (see Chapter 10: Adaptation and Health System Resilience).

1.4 Growing Knowledge of Climate Change
Impacts on the Health of Canadians

Over two decades ago, the first national assessment of climate change impacts on Canadians that included
information on human health and well-being was conducted (Koshida & Avis, 1998). Since that time, two
national-level climate change and health assessments, led by Health Canada, were completed (Séguin,
2008; Berry et al., 2014), contributing to a growing foundation of scientific knowledge. The 2074 study
provided updated knowledge about climate change-related health concerns included in previous reports
(e.g., air pollution, infectious diseases, water and food-borne diseases, and climate-related natural hazards),
populations that experience disproportionate impacts, and adaptation options.

The 2014 assessment also provided new information about health challenges faced by people living in
specific communities and regions — urban, rural, coastal and Northern — and included a list of key research

1 Canada's GHG emissions were 729 Mt CO, eq in 2018 (Government of Canada, 2020).
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gaps that require investigation to inform efforts to protect health. All people in Canada are at risk from

the health impacts of climate change. However, the experience of impacts and the ability to adapt are not
uniform and vary across populations, communities, and regions. An individual's sensitivity to climate change
impacts, exposure to climate change hazards, and ability to take protective measures all contribute to
climate change vulnerability. Upstream drivers of inequity (e.g., colonialism, racism, social and economic
inequities) interact with and shape determinants of health. Health inequities and determinants of poor health
compound vulnerability, and thus, some individuals and population groups face disproportionate health risks
and challenges with adapting. In addition, the COVID-19 pandemic has intensified pre-existing inequities in
Canadian society (Statistics Canada, 2020a).

Efforts to protect health from climate change through adaptation and GHG mitigation measures can
inadvertently exacerbate population vulnerability, or present opportunities to strengthen health equity and
reduce disproportionate health risks in society (see Chapter 9: Climate Change and Health Equity). Broad
population groups that are commonly at higher risk to the health impacts of climate change in Canada
include seniors, children and youth, people that are socially and economically disadvantaged, Indigenous
Peoples, people with chronic diseases and compromised immune systems, people with disabilities, emergency
first responders and support workers, and residents of northern and remote communities (Berry et al., 2014a).
There is much variation within and among these groups in Canada. Populations at higher risk, and those on the
front lines of climate change have historically been labelled as “victims,” when, in reality, many people have a long
history of demonstrated adaptive capacity, despite existing health inequities and discrimination.

1.5 Demographic and Socio-Economic Trends in
the Canadian Population

Most Canadians enjoy good health, which increases resilience to the impacts of climate change. Specific
demographic, social, and economic trends are important for understanding current and future health risks
associated with climate change, as they can affect vulnerability and lead to inequitable health outcomes
as risks increase (Balbus et al., 2016). For example, health and income disparities can increase the risk of
some health impacts of climate change (Balbus et al.,, 2016; WHO, 2018). Trends in Canada relevant to the
understanding of current and future impacts of climate change health risks are provided below.

1.5.1 Population Growth

Canada’s population is estimated to have increased by 23.7% from 2000 (30.7 million) to 2020 (38
million) (Statistics Canada, 2020b).

44



HEALTH OF CANADIANS IN A CHANGING CLIMATE

Much of Canada’s population is also aging. According to the 2016 Census, adults over the age of
65 years (5.9 million) now outnumber children under the age of 15 (5.8 million). The number of
Canadians over the age of 85 years is growing rapidly — four times more quickly than the general
population (PHAC, 2017).

In contrast, younger Indigenous population cohorts are growing quickly, and Indigenous
communities have proportionally more children than older adults (PHAC, 2017).

1.5.2 Social Capital and Networks

1.5.3

Many more Canadians now are living alone. In 2016, 4 million Canadians were living alone, which
is double the number in 1981 (Statistics Canada, 2019b).

Social isolation is increasing in Canada. In 2017, 44% of Canadians visited friends at least a few
times a week, while in 2003, 58% did so. In addition, visits to family also declined over that time
period, from 38% to 26% (PHAC, 2017).

In 2018, 86% of Canadians had access to high-speed broadband internet (CRTC, 2019).

Racial and Ethnic Diversity

In 2011, almost one in five Canadians (19.1%) belonged to a visible minority group, which was up
from 16.2% in 2006. In 2011, the South Asian (25% of the visible minority population), Chinese
(21.1%), and Black populations (15.1%) were the three largest visible minority groups. By 2031,
Statistics Canada estimates that visible minority groups will make up between 29% and 32% of
the population (Statistics Canada, 2018).

1.5.4 Economic Disparity and Inequity

The percentage of Canadians considered low-income after tax was 12.3% in 2018, which is just
slightly lower than in 2000 (12.8%) (Statistics Canada, 2020c¢).

A significant number of Canadians struggle with food and water insecurity, and levels vary across
Canada, with higher rates in the North. It was estimated that, in 2017-2018, 12.7% of Canadian
households experienced food insecurity at some point during the previous year, an increase from
previous national estimates (Tarasuk & Mitchell, 2020). This is likely an underestimate, as not

all populations were captured in the survey (e.g., on-reserve Indigenous Peoples and homeless
people) and not all provinces and territories monitor rates of food insecurity (PHAC, 2017).

In 2016, 1.7 million households were in core housing need; that is, their dwelling is considered
unsuitable, inadequate, or unaffordable (Statistics Canada, 2016), and there were 22,190
Canadians living in 995 shelters (Statistics Canada, 2019c).
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1.5.5 Health Status

Life expectancy has continued to climb in Canada, with an increase of 5.3 years for men and
3.3 years for women from 1995 to 2019 (PAHO, 2019). From 2016 to 2017, for the first time, life
expectancy did not increase, as a result of the opioid epidemic (Statistics Canada, 2019a).

In 2016, 44% of all Canadians over 20 years of age had at least one chronic health condition,
including hypertension (25%), mood and/or anxiety disorders (13%), diabetes (11%), asthma
(11%), chronic obstructive pulmonary disease (10%), ischemic heart disease (8%), cancer (8%),
and dementia (7%) (PHAC, 2019b).

The number of Canadians who report they are obese, living with diabetes, or have a mood
disorder has been increasing in Canada. Over the past three decades, the number of obese
children has tripled (PHAC, 2019a), and the number of all Canadians who are obese rose from
23.1% in 2004 t0 26.7% in 2015 (Statistics Canada, 2017). These conditions are linked to
increased health risks related to cancer, cardiovascular disease, and respiratory disease (PHAC,
2017).

There are important differences in health status between rural and urban populations. People
living in urban areas tend to have lower mortality rates for injury, suicide, and motor vehicle
accidents, as well as lower rates of smoking and being overweight or obese. However, urban
populations tend to have higher rates of cancer, infectious disease and stress, as well as a weaker
sense of community belonging. Fully 80% of Canadians live in urban or suburban areas, with
almost 36% (12.5 million) living in Toronto, Montreal, or Vancouver (PHAC, 2017). In contrast,

rural Canadians tend to be in poor or fair health, less stressed, and have a stronger sense of
community belonging. In addition, they have the highest rates of mortality from all causes as well
as from respiratory disease (PHAC, 2017).

1.6 Climate Change Impacts on Indigenous
Peoples’ Health

The health and well-being of Canada’s Indigenous Peoples? continues to be affected by Canada’s history of
systemic racism, colonization, and discrimination. This has included forced displacement from traditional
territories, residential school experiences of abuse and neglect, and the disruption of traditional culture,
language, and practices (PHAC, 2020). Compared to non-Indigenous people, First Nations, Inuit, and Métis
peoples face greater challenges from climate change impacts on health due to existing disparities, such
as shorter lifespans, higher rates of chronic diseases, and greater food and water insecurity in many
communities (PHSA, 2011; FNHA, 2018; PHAC, 2018). Sharp divisions in health status exist between some

2 Theterm Indigenous Peoples is used throughout this report to refer to the original inhabitants of Canada and their

descendants, including First Nations, Inuit, and Métis peoples, as defined under Section 35 of the Constitution Act, 71982.
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Indigenous and non-Indigenous Canadians. Many serious health challenges face Indigenous Peoples living

in remote communities because of less access to safe drinking water, health care, and quality housing, as
well as challenges with food security and safety (PHAC, 2017). Several factors increase risks to First Nations,
Inuit, and Métis peoples from climate change impacts, including (Furgal & Séguin, 2006; Furgal et al., 2008;
Turner & Clifton, 2009):

close cultural connection and dependence on the natural environment;
historic and ongoing burdens of colonialism;

vast distances between communities;

small service centres;

harsher climates;

remoteness and isolation;

limited social, educational, and employment opportunities;

poorer transportation systems;

infrastructure vulnerabilities (e.g., unstable housing, water, sewage);
food costs;

effects of industrial resource extraction; and

the unique and relatively complex legal, governance, and service structures for First Nations, Inuit,
and Métis peoples and communities.

Drawing on studies using Indigenous knowledge and Western science, this assessment includes an
examination of how climate change is expected to exacerbate health risks among Indigenous Peoples living
in Canada. For example, health may be affected through climate effects on food and water, or less directly
through an erosion of diverse cultures, language, and traditional livelihoods. However, the cultural and
social factors unique to First Nations, Inuit, and Métis peoples, including the inextricable connection to and
reliance on land and water for food, medicines, identity, and spirituality and a holistic, interconnected view
of health and well-being, may also convey important and unique adaptive capabilities that all Canadians
can learn and benefit from (PHAC, 2017) (see Chapter 2: Climate Change and Indigenous Peoples’ Health in
Canada). Consideration of the unique perspectives and disproportionate impacts experienced by Indigenous
Peoples in Canada in this assessment can support efforts to further the recommendations in the Truth and
Reconciliation Commission of Canada: Calls to Action (TRC, 2015) and the United Nations Declaration on the
Rights of Indigenous Peoples as they relate to climate change action (UN, 2007).

47



HEALTH OF CANADIANS IN A CHANGING CLIMATE

1.7 References

Balbus, J., Crimmins, A., Gamble, J. L., Easterling, D. R., Kunkel,
K. E., Saha, S., & Sarofim, M. C. (2016). Climate Change and
Human Health. In A. Crimmins, J. Balbus, J. L. Gamble, C. B.
Beard, J. E. Bell, D. Dodgen, R. J. Eisen, N. Fann, M. D. Hawkins,
S. C. Herring, L. Jantarasami, D. M. Mills, S. Saha, M. C. Sarofim,
J. Trtanj, & L. Ziska (Eds.), The Impacts of Climate Change on
Human Health in the United States: A Scientific Assessment (pp.
25-42). Washington, DC: U.S. Global Change Research Program.
<https://doi.org/10.7930/J0765C7V>

Berry, P, Clarke, K.-L., Fleury, M. D., & Parker, S. (2014a).
Human health. In F. J. Warren & D. S. Lemmen (Eds.), Canada
in a Changing Climate: Sector Perspectives on Impacts

and Adaptation (pp. 191-232). Ottawa, ON: Government

of Canada. Retrieved from <http://publications.gc.ca/
pub?id=9.699408&sl=0>

Berry, P, Paterson, J., & Buse, C. (2014b). Assessment of
Vulnerability to the Health Impacts of Climate Change in
Middlesex-London. Report Prepared for the Middlesex-London
Health Unit. London, United Kingdom. Retrieved from <https:/www.
healthunit.com/climate-change>

Bonsal, B. R., Peters, D. L., Seglenieks, F., Rivera, A., & Berg, A.
(2019). Changes in freshwater availability across Canada. In E.
Bush, & D. S. Lemmen (Eds.), Canada’s Changing Climate Report
(pp. 261-342). Ottawa, ON: Government of Canada.

Bowles, D. C., Butler, C. D., & Morisetti, N. (2015).
Climate change, conflict and health. Journal of the Royal
Society of Medicine, 108(10), 390-395. <https://doi.
org/10.1177/0141076815603234>

Bush, E., & Lemmen, D. (Eds.). (2019). Canada’s Changing
Climate Report. Ottawa, ON: Government of Canada. Retrieved
from <https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/
energy/Climate-change/pdf/CCCR_ExecSumm-EN-040419-
FINAL.pdf>

Canadian Radio, Television and Telecommunications

Commission (CRTC). (2019). Communications monitoring report.

Retrieved from <https://crtc.gc.ca/eng/publications/reports/
policymonitoring/2019/>

Centre for Research on the Epidemiology of Disasters (CRED).
(2019). Disasters 2018: Year in review. CRED crunch, Issue No.
54. Retrieved from <https://www.emdat.be/cred-crunch-54-
disasters-2018-year-review>

Claudel, P-D., Hackett, F., McGregor, D., & Banasiak, K. (2020).
The Lancet Countdown on Health and Climate Change: Policy
Brief for Canada. Lancet Countdown Tracking Progress

on Health and Climate Change and Canadian Medical
Association. Retrieved from <https://policybase.cma.ca/
en/viewer?file=%2fdocuments%2fPolicyPDF%2fPD21-01.
pdf#search=setName%3a(%2bClimate%20
change)&phrase=false>

Confalonieri, U., Menne, B., Akhtar, R., Ebi, K. L., Hauengue, M.,
Kovats, R. S., Revich, B., & Woodward, A. (2007). Human Health.
In M. L. Parry, O. F. Canziani, J. P. Palutikof, P. J. van der Linden,
& C. E. Hanson (Eds.), Climate Change 2007: Impacts, Adaptation
and Vulnerability. Contribution of Working Group Il to the Fourth
Assessment Report of the Intergovernmental Panel on Climate
Change (pp. 391-431). Cambridge, United Kingdom: Cambridge
University Press.

Crimmins, A., Balbus, J., Gamble, J. L., Beard, C. B, Bell, J. E,,
Dodgen, D,, Eisen, R. J., Fann, N., Hawkins, M. D., Herring, S. C.,
Jantarasami, L., Mills, D. M., Saha, S., Sarofim, M. C., Trtanj, J.,
& Ziska, L. (Eds.). (2016). The Impacts of Climate Change on
Human Health in the United States: A Scientific Assessment.
Washington, DC: U.S. Global Research Program.

Ebi, K. L., Boyer, C., Ogden, N., Paz, S., Berry, P, Campbell-
Lendrum, D., Hess, J. J., & Woodward, A. (2021). Burning embers:
synthesis of the health risks of climate change. Environmental
Research Letters, 16(4), 044042. Retrieved from <https://
iopscience.iop.org/article/10.1088/1748-9326/abeadd/pdf>

Ebi, K. L., & Burton, I. (2008). Identifying practical adaptation
options: an approach to address climate change-related health
risks. Environmental Science and Policy, 11(4), 359-369.

Ebi, K. L., Ogden, N. H., Semenza, J. C., & Woodward., A. (2017).
Detecting and Attributing Health Burdens to Climate Change.
Environment Health Perspectives, 125(8), 085004. doi: 10.1289/
EHP1509.

Environics Research. (2017). Public perceptions of climate change and
health - Final report. Ottawa, ON.

First Nations Health Authority (FNHA). (2018). First Nations
Health Status & Health Services Utilization: Summary of Key
Findings 2008/09 - 20714-15. West Vancouver, BC: First Nations
Health Authority.

Friel, S. (2019). Climate change and the people’s health
(N. Krieger, Ed.). Oxford University Press. doi:10.1093/
0s0/9780190492731.001.0001

Furgal, C., Buell, M., Chan, L., Edge, V., Martin, D., & Ogden,

N. (2008). Health impacts of climate change in Canada’s north.
In J. Séguin (Ed.), Human Health in a Changing Climate: A
Canadian assessment of vulnerabilities and adaptive capacity
(pp. 303-366). Ottawa, ON: Government of Canada. Retrieved
from <http://publications.gc.ca/pub?id=9.699408&sl=0>

Furgal, C., & Séguin, J. (2006). Climate change, health, and
vulnerability in Canadian northern Aboriginal communities.
Environmental health perspectives, 114(12), 1964-1970. <https://
doi.org/10.1289/ehp.8433>

48


https://doi.org/10.7930/J0765C7V
http://publications.gc.ca/pub?id=9.699408&sl=0
http://publications.gc.ca/pub?id=9.699408&sl=0
https://www.healthunit.com/climate-change
https://www.healthunit.com/climate-change
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/Climate-change/pdf/CCCR_ExecSumm-EN-040419-FINAL.pdf
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/Climate-change/pdf/CCCR_ExecSumm-EN-040419-FINAL.pdf
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/Climate-change/pdf/CCCR_ExecSumm-EN-040419-FINAL.pdf
https://www.emdat.be/cred-crunch-54-disasters-2018-year-review
https://www.emdat.be/cred-crunch-54-disasters-2018-year-review
https://iopscience.iop.org/article/10.1088/1748-9326/abeadd/pdf
https://iopscience.iop.org/article/10.1088/1748-9326/abeadd/pdf
http://publications.gc.ca/pub?id=9.699408&sl=0
https://doi.org/10.1289/ehp.8433
https://doi.org/10.1289/ehp.8433

HEALTH OF CANADIANS IN A CHANGING CLIMATE

Gleick, P. H. (2014). Water, Drought, Climate Change, and
Conflict in Syria. Weather, Climate, and Society, 6(3), 331-340.
Retrieved from <https://journals.ametsoc.org/view/journals/
wcas/6/3/wcas-d-13-00059_1.xml>

Global Climate and Health Alliance. (2020). Health as a

driver for action on climate change. Retrieved from <http:/
climateandhealthalliance.org/climate-health/health-as-a-driver-
for-action-on-climate-change/>

Global Commission on Adaptation (GCA). (2019). Adapt now:
A global call for leadership on climate resilience. Global Centre
on Adaptation and World Resources Institutes. Retrieved

from <https://gca.org/wp-content/uploads/2019/09/
GlobalCommission_Report_FINAL.pdf>

Gosselin, P. (2010). Health of populations. In C. DesJarlais,

M. Allard, D. Bélanger, A. Blondlot, A. Bouffard, A. Bourque, D.
Chaumont, P. Gosselin, D. Houle, C. Larrivée, N. Lease, A. T.
Pham, R. Roy, J. P. Savard, R. Turcotte, & C. Villeneuve (Eds.),
Learning to Adapt to Climate Change (pp. 64-75). Montreal, QC:
Ouranos.

Government of Canada. (2020). Greenhouse gas emission.
Ottawa, ON. Retrieved from <https://www.canada.ca/en/
environment-climate-change/services/environmental-indicators/
greenhouse-gas-emissions.html>

Government of Canada. (2021). Progress towards Canada’s
greenhouse gas emissions reduction target. Ottawa, ON.
Retrieved from <https://www.canada.ca/en/environment-
climate-change/services/environmental-indicators/progress-
towards-canada-greenhouse-gas-emissions-reduction-target.
html>

Greenan, B. J. W., James, T. S., Loder, J. W,, Pepin, P, Azetsu-
Scott, K., lanson, D., Hamme, R. C., Gilbert, D., Tremblay, J-E.,
Wang, X. L. & Perrie, W. (2019). Changes in oceans surrounding
Canada. In E. Bush & D. Lemmen (Eds.), Canada’s Changing

Climate Report (p. 343-423). Ottawa, ON: Government of Canada.

Haines, A., & Ebi, K. (2019). The Imperative for Climate Action
to Protect Health. The New England journal of medicine, 380(3),
263-273. <https://doi.org/10.1056/NEJMra1807873>

Haines, A., McMichael, A. J., Smith, K. R., Roberts, |., Woodcock,
J., Markandya, A., Armstrong, B. G., Campbell-Lendrum, D.,
Dangour, A. D., Davies, M., Bruce, N., Tonne, C., Barrett, M., &
Wilkinson, P. (2009). Public health benefits of strategies to
reduce greenhouse-gas emissions: Overview and implications
for policy makers. Lancet (London, England), 374(9707), 2104-
2114. <https://doi.org/10.1016/S0140-6736(09)61759-1>

Hallegatte, S., Bangalore, M., Bonzanigo, L., Fay, M., Kane, T.,
Narloch, U., Rozenberg, J., Treguer, D., & Vogt-Schilb, A. (2015).
Shock waves: managing the impacts of climate change on
poverty. Washington, DC: World Bank.

Hawa, K. (2017). Health and climate Security: Interconnected
security challenges of climate change and infectious disease.
In C.E. Werrell, & F. Femia (Eds.), Epicenters of Climate and
Security: The New Geostrategic Landscape of the Anthropocene.
The Center for Climate and Security. Retrieved from <https:/
climateandsecurity.files.wordpress.com/2017/06/epicenters-
of-climate-and-security_the-new-geostrategic-landscape-of-the-
anthropocene_2017_06_091.pdf>

Health Canada. (1999). CAPITALizing on Science: Report of a
Workshop on Climate Change, Science and Health. Canadian
Journal of Public Health.

Health Care without Harm. (2017). Health Care Worldwide Calls
for Action on Climate Change. Retrieved from <https://noharm-
global.org/articles/news/global/health-care-worldwide-calls-
action-climate-change>

Health Care without Harm. (2018). Safe haven in the storm:
Protecting lives and margins with climate-smart health care.
Retrieved from <https://noharm-uscanada.org/documents/safe-
haven-storm-protecting-lives-and-margins-climate-smart-health-
care>

Herring, S. C., Christidis, N., Hoell, A., Kossin, J. P,, Schreck, C. J.,
11, & Stott, P. A. (2018). Explaining Extreme Events of 2016 from
a Climate Perspective. Bulletin of the American Meteorological
Society, 99(1), 1-157. Retrieved from <https://journals.ametsoc.
org/view/journals/bams/99/1/bams-explainingextremeevents2
016.1.xml>

Hoegh-Guldberg, 0., Jacob, D., Taylor, M., Bindi, M., Brown, S.,
Camilloni, I., Diedhiou, A., Djalante, R., Ebi, K.L., Engelbrecht,

F., Guiot, J., Hijioka, Y., Mehrotra, S., Payne, A., Seneviratne, S.

I., Thomas, A., Warren, R., & Zhou, G. (2018). Impacts of 1.5°C
Global Warming on Natural and Human Systems. In V. Masson-
Delmotte, P. Zhai, H.-O. Portner, D. Roberts, J. Skea, P. R. Shukla,
A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors,
J. B. R. Matthews, Y. Chen, X. Zhou, M. |. Gomis, E. Lonnoy, T.
Maycock, M. Tignor, & T. Waterfield (Eds.), Global Warming of
1.5°C. Cambridge, United Kingdom: Cambridge University Press.
Retrieved from <https://www.ipcc.ch/site/assets/uploads/
sites/2/2019/06/SR15_Chapter3_Low_Res.pdf>

Howard, C. (2017). Lancet countdown 2017 report: Briefing
for Canadian policymakers. Canadian Medical Association &
Canadian Public Health Association. Retrieved from <https://
www.cpha.ca/sites/default/files/uploads/advocacy/2017
lancet_canada_brief.pdf>

Howard, C. (2018). Lancet countdown 2018 report: Briefing

for Canadian policymakers. Canadian Medical Association &
Canadian Public Health Association. Retrieved from <https://
cape.ca/wp-content/uploads/2018/11/2018-Lancet-Countdown-
Policy-Brief-Canada.pdf>

Hsiang, S. M., Burke, M., & Miguel, E. (2013). Quantifying the
influence of climate on human conflict. Science, 341, 1235367.
<http://dx.doi.org/10.1126/science.1235367>

49


https://journals.ametsoc.org/view/journals/wcas/6/3/wcas-d-13-00059_1.xml
https://journals.ametsoc.org/view/journals/wcas/6/3/wcas-d-13-00059_1.xml
http://climateandhealthalliance.org/climate-health/health-as-a-driver-for-action-on-climate-change/
http://climateandhealthalliance.org/climate-health/health-as-a-driver-for-action-on-climate-change/
http://climateandhealthalliance.org/climate-health/health-as-a-driver-for-action-on-climate-change/
https://gca.org/wp-content/uploads/2019/09/GlobalCommission_Report_FINAL.pdf
https://gca.org/wp-content/uploads/2019/09/GlobalCommission_Report_FINAL.pdf
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/progress-towards-canada-greenhouse-gas-emissions-reduction-target.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/progress-towards-canada-greenhouse-gas-emissions-reduction-target.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/progress-towards-canada-greenhouse-gas-emissions-reduction-target.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/progress-towards-canada-greenhouse-gas-emissions-reduction-target.html
https://doi.org/10.1056/NEJMra1807873
https://doi.org/10.1016/S0140-6736(09)61759-1
https://journals.ametsoc.org/view/journals/bams/99/1/bams-explainingextremeevents2016.1.xml
https://journals.ametsoc.org/view/journals/bams/99/1/bams-explainingextremeevents2016.1.xml
https://journals.ametsoc.org/view/journals/bams/99/1/bams-explainingextremeevents2016.1.xml
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Chapter3_Low_Res.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Chapter3_Low_Res.pdf
https://www.cpha.ca/sites/default/files/uploads/advocacy/2017_lancet_canada_brief.pdf
https://www.cpha.ca/sites/default/files/uploads/advocacy/2017_lancet_canada_brief.pdf
https://www.cpha.ca/sites/default/files/uploads/advocacy/2017_lancet_canada_brief.pdf
https://cape.ca/wp-content/uploads/2018/11/2018-Lancet-Countdown-Policy-Brief-Canada.pdf
https://cape.ca/wp-content/uploads/2018/11/2018-Lancet-Countdown-Policy-Brief-Canada.pdf
https://cape.ca/wp-content/uploads/2018/11/2018-Lancet-Countdown-Policy-Brief-Canada.pdf
http://dx.doi.org/10.1126/science.1235367

HEALTH OF CANADIANS IN A CHANGING CLIMATE

50

Intergovernmental Panel on Climate Change (IPCC). (2012).
Managing the Risks of Extreme Events and Disasters to

Advance Climate Change Adaptation: Special Report of the
Intergovernmental Panel on Climate Change (C. B., Field, V.
Barros, T. F. Stocker, D. Qin, D. J. Dokken, K. L. Ebi, M. D.
Mastrandrea, K. J. Mach, G.-K. Plattner, S. K. Allen, M. Tignor,

& P. M. Midgley, Eds.). Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA. Retrieved from <https:/
www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-
disasters-to-advance-climate-change-adaptation/>

International Energy Agency (IEA). (2019). Global Energy & C0O2
Status Report 2019. Paris, France. Retrieved from <https://www.
iea.org/reports/global-energy-co2-status-report-2019>

International Federation of Red Cross and Red Crescent
Societies (IFRCRCS). (2019). The cost of doing nothing: The
humanitarian price of climate change and how it can be avoided.
Geneva, Switzerland.

Jochum, B., Devine, C., Calain, P, Guevara, M., Schwerdtle,
P.N., Belliveau, L. B., Ali, S. I., Tremblay, L. L., Mclver, L.,

Xue, K., Harczi, G., Lai, W., Lamb, S., Collet, O., & Tirima., S.
(2018). Climate Change and Health: an urgent new frontier

for humanitarianism. Lancet Countdown: Tracking Program
on Health and Climate Change and Doctors without Borders.
Retrieved from <https://www.doctorswithoutborders.ca/sites/
default/files/2018-lancet-countdown-policy-brief-msf.pdf>

Kelley, C. P, Mohtadi, S., Cane, M. A, Seager, R., & Kushnir, Y.
(2015). Climate change in the Fertile Crescent and implications
of the recent Syrian drought. PHAS, 112(11), 3241-3246.

Koshida, G., & Avis, W. (Eds.). (1998). Executive Summary. In
Canada Country Study, Volume VII. Global Climate Change:
National Sectoral Issue. Ottawa, ON: Government of Canada.

Levison, M., Butler, A., Rebellato, S., Armstrong, B., Whelan,
M., & Gardner, C. (2018). Development of a Climate Change
Vulnerability Assessment Using a Public Health Lens to
Determine Local Health Vulnerabilities: An Ontario Health Unit
Experience. International Journal of Environmental Research
and Public Health, 15(10), 2237. <http://dx.doi.org/10.3390/

ijerph15102237>

Lindsey, R. (2020). Climate Change: Atmospheric Carbon Dioxide.
Retrieved from <https://www.climate.gov/news-features/
understanding-climate/climate-change-atmospheric-carbon-
dioxide>

Markandya, A., Sampedro, J., Smith, S. J., Dingenen, R. V.,
Pizarro-Irizar, C., Arto, |., & Gonzalez-Eguino, M. (2018). Health
co-benefits from air pollution and mitigation costs of the Paris
Agreement: A modelling study. The Lancet Planetary Health,
2(3). doi:10.1016/52542-5196(18)30029-9

Martinez, G.S., Berry, P, Balbus, J., Hodgson, T., Salazar, M.,
Sellers, S., & Hess, J. (2018). The Adaptation Health Gap: A
Global Overview. The Adaptation Gap Health Report. Nairobi,
Kenya: United Nations Environment Programme.

McLeman, R. (2020). How will international migration policy and
sustainable development affect future climate-related migration?
Transatlantic Council on Migration. Retrieved from <https://
www.migrationpolicy.org/sites/default/files/publications/tcm-
climate-migration-mcleman_final.pdf>

Medical Society Consortium on Climate & Health. (2017).
Medical Alert! Climate change is harming our health. Retrieved
from <https:/medsocietiesforclimatehealth.org/wp-content/
uploads/2017/03/gmu_medical_alert_updated_082417.pdf>

Mora, C., Spirandelli, D., Franklin, E. C., Lynham, J., Kantar, M.
B., Miles, W., Smith, C. Z., Freel, K., Moy, J., Louis, L. V., Barba,
E. W., Bettinger, K., Frazier, A. G., Colburn, J. F. IX., Hanasaki,
N., Hawkins, E., Hirabayashi, Y., Knorr, W.,...Hunter, C. L. (2018).
Broad threat to humanity from cumulative climate hazards
intensified by greenhouse gas emissions. Nature Climate
Change, 8(12), 1062-1071. <https://doi.org/10.1038/s41558-
018-0315-6>

Pan American Health Organization (PAHO). (2019).
Core indicators 2019: Health trends in the Americas.
Washington, DC. Retrieved from <https://www.paho.
org/hg/index.php?option=com_content&view=article
&id=15499:core-indicators-2019-health-trends-in-the-
americas&Itemid=1894&lang=en>

Provincial Health Services Authority (PHSA). (2011). Towards
reducing health inequities: A health system approach to

chronic disease prevention. A discussion paper. Vancouver, BC:
Population & Public Health, Provincial Health Services Authority.

Public Health Agency of Canada (PHAC). (2017). State of health
report 2017. Ottawa, ON. Retrieved from <https://www.canada.
ca/en/public-health/services/publications/chief-public-health-
officer-reports-state-public-health-canada/2017-designing-
healthy-living.html>

Public Health Agency of Canada (PHAC). (2018). Key health
inequalities in Canada: A national portrait — Executive summary.
Ottawa, ON. Retrieved from <https://www.canada.ca/content/
dam/phac-aspc/documents/services/publications/science-
research/key-health-inequalities-canada-national-portrait-
executive-summary/hir-executive-summary-eng.pdf>

Public Health Agency of Canada (PHAC). (2019a). Childhood
obesity. Retrieved from <https://www.canada.ca/en/public-
health/services/childhood-obesity/childhood-obesity.html>

Public Health Agency of Canada (PHAC). (2019b). Prevalence
of chronic diseases among Canadian adults. Retrieved from
<https://www.canada.ca/en/public-health/services/chronic-
diseases/prevalence-canadian-adults-infographic-2019.html>



https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/
https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/
https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/
https://www.iea.org/reports/global-energy-co2-status-report-2019
https://www.iea.org/reports/global-energy-co2-status-report-2019
https://www.doctorswithoutborders.ca/sites/default/files/2018-lancet-countdown-policy-brief-msf.pdf
https://www.doctorswithoutborders.ca/sites/default/files/2018-lancet-countdown-policy-brief-msf.pdf
http://dx.doi.org/10.3390/ijerph15102237
http://dx.doi.org/10.3390/ijerph15102237
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.climate.gov/news-features/understanding-climate/climate-change-atmospheric-carbon-dioxide
https://www.migrationpolicy.org/sites/default/files/publications/tcm-climate-migration-mcleman_final.pdf
https://www.migrationpolicy.org/sites/default/files/publications/tcm-climate-migration-mcleman_final.pdf
https://www.migrationpolicy.org/sites/default/files/publications/tcm-climate-migration-mcleman_final.pdf
https://medsocietiesforclimatehealth.org/wp-content/uploads/2017/03/gmu_medical_alert_updated_082417.pdf
https://medsocietiesforclimatehealth.org/wp-content/uploads/2017/03/gmu_medical_alert_updated_082417.pdf
https://doi.org/10.1038/s41558-018-0315-6
https://doi.org/10.1038/s41558-018-0315-6
https://www.paho.org/hq/index.php?option=com_content&view=article&id=15499:core-indicators-2019-health-trends-in-the-americas&Itemid=1894&lang=en
https://www.paho.org/hq/index.php?option=com_content&view=article&id=15499:core-indicators-2019-health-trends-in-the-americas&Itemid=1894&lang=en
https://www.paho.org/hq/index.php?option=com_content&view=article&id=15499:core-indicators-2019-health-trends-in-the-americas&Itemid=1894&lang=en
https://www.paho.org/hq/index.php?option=com_content&view=article&id=15499:core-indicators-2019-health-trends-in-the-americas&Itemid=1894&lang=en
https://www.canada.ca/en/public-health/services/publications/chief-public-health-officer-reports-state-public-health-canada/2017-designing-healthy-living.html
https://www.canada.ca/en/public-health/services/publications/chief-public-health-officer-reports-state-public-health-canada/2017-designing-healthy-living.html
https://www.canada.ca/en/public-health/services/publications/chief-public-health-officer-reports-state-public-health-canada/2017-designing-healthy-living.html
https://www.canada.ca/en/public-health/services/publications/chief-public-health-officer-reports-state-public-health-canada/2017-designing-healthy-living.html
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/science-research/key-health-inequalities-canada-national-portrait-executive-summary/hir-executive-summary-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/science-research/key-health-inequalities-canada-national-portrait-executive-summary/hir-executive-summary-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/science-research/key-health-inequalities-canada-national-portrait-executive-summary/hir-executive-summary-eng.pdf
https://www.canada.ca/content/dam/phac-aspc/documents/services/publications/science-research/key-health-inequalities-canada-national-portrait-executive-summary/hir-executive-summary-eng.pdf
https://www.canada.ca/en/public-health/services/childhood-obesity/childhood-obesity.html
https://www.canada.ca/en/public-health/services/childhood-obesity/childhood-obesity.html
https://www.canada.ca/en/public-health/services/chronic-diseases/prevalence-canadian-adults-infographic-2019.html
https://www.canada.ca/en/public-health/services/chronic-diseases/prevalence-canadian-adults-infographic-2019.html

HEALTH OF CANADIANS IN A CHANGING CLIMATE

Public Health Agency of Canada (PHAC). (2020). From risk to
resilience: An equity approach to COVID-19: Chief Public Health
Officer of Canada’s report on the state of public health in Canada
2020. Ottawa, ON. Retrieved from <https://www.canada.ca/en/
public-health/corporate/publications/chief-public-health-officer-
reports-state-public-health-canada/from-risk-resilience-equity-
approach-covid-19.html#a2.1>

Purdy C. (2016). Fort McMurray residents plagued by sleepless
nights, study finds. Toronto Star.

Royal Society of Canada. (1995). Implications of global change
for human health: Final report of the health issues panel of the
Canadian Global Change Program. Incidental Report No IR95-2.

Schleussner, C-F,, Donges, J. F., Donner, R. V., Schellnhuber,

H. J. (2016). Enhanced conflict risks by natural disasters.
Proceedings of the National Academy of Sciences, 113(33), 9216-
9221. <doi: 10.1073/pnas.1601611113>

Séguin, J. (Ed.). (2008). Human Health in a Changing Climate: A
Canadian Assessment of Vulnerabilities and Adaptive Capacity.
Ottawa, ON: Health Canada. Retrieved from <http://publications.
gc.ca/collections/collection_2008/hc-sc/H128-1-08-528E.pdf>

Shultz, J. M., Sands, D. E., Kossin, J. P, & Galea, S. (2020).
Double environmental injustice — climate change, Hurricane
Dorian, and the Bahamas. New England Journal of Medicine, 382,
1-3. Retrieved from <https://www.nejm.org/doi/full/10.1056/
NEJMp1912965>

Smith, K. R., Woodward, A., Campbell-Lendrum, D., Chadee, D.
D., Honda, Y., Liu, Q.,... Sauerborn, R. (2014). Human health:
Impacts, adaptation, and co-benefits. In C. B. Field, V. R. Barros,
D. J. Dokken, K. J. Mach, M. D. Mastrandrea, T. E. Bilir, M.
Chatterjee, K. L. Ebi, Y. O. Estrada, R. C. Genova, B. Girma, E.
S. Kissel, A. N. Levy, S. MacCracken, P. R. Mastrandrea, & L. L.
White (Eds.), Climate change 2014: Impacts, adaptation, and
vulnerability. Part A: Global and sectoral aspects. Contribution
of Working Group Il to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change (pp. 709-754).
Cambridge, United Kingdom: Cambridge University Press.
Retrieved from <https://www.ipcc.ch/report/ar5/wg2/>

Statistics Canada. (2016). Core housing need: 2016 census
of population. Ottawa, ON. Retrieved from <https://www150.
statcan.gc.ca/n1/en/catalogue/98-509-X>

Statistics Canada. (2017). Measured body mass index,
Canadian Community Health Survey — Nutrition, 2075. Ottawa,
ON. Retrieved from <https://www150.statcan.gc.ca/n1/daily-
quotidien/170801/dq170801a-eng.htm>

Statistics Canada. (2018). Ethnic diversity and immigration.
Ottawa, ON. Retrieved from <https://www150.statcan.gc.ca/n1/
pub/11-402-x/2011000/chap/imm/imm-eng.htm>

Statistics Canada. (2019a). Changes in life expectancy by
selected causes of death, 2017. Ottawa, ON. Retrieved from
<https://www150.statcan.gc.ca/n1/daily-quotidien/190530/
dgq190530d-eng.htm>

Statistics Canada. (2019b). Insights on Canadian Society: Living
Alone in Canada. Ottawa, ON. Retrieved from <https://www150.
statcan.gc.ca/n1/pub/75-006-x/2019001/article/00003-eng.htm>

Statistics Canada. (2019c). The characteristics of shelter
residents, Income Research Paper Series. Ottawa, ON.
Retrieved from <https://www150.statcan.gc.ca/n1/
pub/75f0002m/75f0002m2019004-eng.htm>

Statistics Canada. (2020a). Experiences of discrimination during
the COVID-19 pandemic. Ottawa, ON. Retrieved from <https://
www150.statcan.gc.ca/n1/daily-quotidien/200917/dq200917a-

eng.htm>

Statistics Canada. (2020b). Table 17-10-0009-01 Population
estimates, quarterly. Ottawa, ON. Retrieved from <https://doi.
org/10.25318/1710000901-eng>

Statistics Canada. (2020c). Table 11-10-0135-02 Percentage
of persons in low income by sex. Ottawa, ON. Retrieved from
<https://doi.org/10.25318/1110013501-eng>

Tarasuk, V., & Mitchell, A. (2020). Household food insecurity
in Canada, 2017-18. Toronto, ON: Research to identify policy
options to reduce food insecurity (PROOF). Retrieved from
<https://proof.utoronto.ca/>

Toews, E. (2018). Canadian Healthcare Facilities: Winter 2017-
2018. Journal of Canadian Healthcare Engineering Society, 38(1),
28-30. Retrieved from <https://issuu.com/riccardo11/docs/
chf_winter_2017-2018>

Truth and Reconciliation Commission of Canada (TRC). (2015).
Honouring the truth, reconciling for the future: Summary of

the final report of the Truth and Reconciliation Commission of
Canada. Ottawa, ON: Government of Canada.

Turner, N. J., & Clifton, H. (2009). “It's so different today":
Climate change and indigenous lifeways in British Columbia,
Canada. Global Environmental Change, 19(2), 180—190. <https://
doi.org/10.1016/j.gloenvcha.2009.01.005>

United Nations (UN). (2007). United Nations Declaration on
the Rights of Indigenous Peoples (UNDRIP). New York, NY.
Retrieved from <https://www.un.org/development/desa/
indigenouspeoples/wp-content/uploads/sites/19/2018/11/
UNDRIP_E_web.pdf>

United Nations High Commission for Refugees (UNHCR). (2015).

The environment and climate change. Geneva. Retrieved from
<https://www.unhcr.org/540854f49.pdf>

51


http://publications.gc.ca/collections/collection_2008/hc-sc/H128-1-08-528E.pdf
http://publications.gc.ca/collections/collection_2008/hc-sc/H128-1-08-528E.pdf
https://www.nejm.org/doi/full/10.1056/NEJMp1912965
https://www.nejm.org/doi/full/10.1056/NEJMp1912965
https://www.ipcc.ch/report/ar5/wg2/
https://www150.statcan.gc.ca/n1/en/catalogue/98-509-X
https://www150.statcan.gc.ca/n1/en/catalogue/98-509-X
https://www150.statcan.gc.ca/n1/daily-quotidien/170801/dq170801a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/170801/dq170801a-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-402-x/2011000/chap/imm/imm-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-402-x/2011000/chap/imm/imm-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/190530/dq190530d-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/190530/dq190530d-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2019001/article/00003-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2019001/article/00003-eng.htm
https://www150.statcan.gc.ca/n1/pub/75f0002m/75f0002m2019004-eng.htm
https://www150.statcan.gc.ca/n1/pub/75f0002m/75f0002m2019004-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/200917/dq200917a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/200917/dq200917a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/200917/dq200917a-eng.htm
https://doi.org/10.25318/1710000901-eng
https://doi.org/10.25318/1710000901-eng
https://doi.org/10.25318/1110013501-eng
https://proof.utoronto.ca/
https://issuu.com/riccardo11/docs/chf_winter_2017-2018
https://issuu.com/riccardo11/docs/chf_winter_2017-2018
https://doi.org/10.1016/j.gloenvcha.2009.01.005
https://doi.org/10.1016/j.gloenvcha.2009.01.005
https://www.unhcr.org/540854f49.pdf

HEALTH OF CANADIANS IN A CHANGING CLIMATE

Vicedo-Cabrera, A. M., Scovronick, N., Sera, F., Royé, D,
Schneider, R., Tobias, A., Astrom, C., Guo, Y., Honda, Y., Hondula,
D. M., Abrutzky, R., Tong, S., de Sousa Zanotti Stagliorio Coelho,
M., Nascimento Saldiva, P. H., Lavigne, E., Matus Correa, P,
Valdes Ortega, N., Kan, H., Osorio, S., Kysely, J., Urban, A, ...
Gasparrini, A. (2021). The burden of heat-related mortality
attributable to recent human-induced climate change. Nature
Climate Change. <https://doi.org/10.1038/s41558-021-01058-x>

Watts, N., Adger, W. N., Agnolucci, P, Blackstock, J., Byass, P,
Cai, W,, Chaytor, S., Colbourn, T., Collins, M., Cooper, A., Cox, P.
M., Depledge, J., Drummond, P, Ekins, P, Galaz, V., Grace, D.,
Graham, H., Grubb, M., Haines, A., Hamilton, I., ... Costello, A.
(2015). Health and climate change: policy responses to protect
public health. Lancet (London, England), 386(10006), 1861—
1914. <https://doi.org/10.1016/S0140-6736(15)60854-6>

Watts, N., Amann, M., Ayeb-Karlsson, S., Belesova, K., Bouley, T,,
Boykoff, M., Byass, P, Cai, W., Campbell-Lendrum, D., Chambers,
J., Cox, P. M., Daly, M., Dasandi, N., Davies, M., Depledge, M.,
Depoux, A., Dominguez-Salas, P,, Drummond, P, Ekins, P,,
Flahault, A., ... Costello, A. (2018). The Lancet Countdown

on health and climate change: from 25 years of inaction to

a global transformation for public health. Lancet (London,
England), 397(10120), 581-630. <https://doi.org/10.1016/
S0140-6736(17)32464-9>

Werrell, C. E., & Femia, F. (Eds.). (2017). Epicenters of

climate and security: The new geostrategic landscape of the
Anthropocene. The Center for Climate and Security. Retrieved
from <https://climateandsecurity.files.wordpress.com/2017/06/
epicenters-of-climate-and-security_the-new-geostrategic-
landscape-of-the-anthropocene_2017_06_091.pdf>

World Health Organization (WHO). (2014). Quantitative Risk
Assessment of the Effects of Climate Change on Selected Causes
of Death, 2030s and 2050s. Geneva, Switzerland.

World Health Organization (WHO). (2015). Operational
framework for building climate resilient health systems. Geneva,
Switzerland. Retrieved from <http://www.who.int/globalchange/
publications/building-climate-resilient-health-systems/en/>

World Health Organization (WHO). (2018). COP 24 Special Report
- Health and climate change. Geneva, Switzerland. Retrieved
from <https://www.who.int/publications/i/item/cop24-special-
report-health-climate-change>

World Health Organization (WHQ). (2019). WHO Health and
Climate Change Survey Report: Tracking Global Progress. Geneva,
Switzerland. Retrieved from <https:/www.who.int/globalchange/
publications/country-profiles-global-report-2019/en/>

World Health Organization (WHO) & United Nations Environment
Programme (UNEP). (2010). Healthy environments for healthy
children: key messages for action. Retrieved from <http:/www.
who.int/ceh/publications/hehc_booklet/en/>

World Medical Association (WMA). (2018). Why doctors need
to join the fight against climate change. Retrieved from <https://
www.wma.net/news-post/why-doctors-need-to-join-the-fight-
against-climate-change>

World Meteorological Association (WMO). (2018a). WMO
greenhouse gas bulletin (GHG Bulletin) - No. 14: The state

of greenhouse gases in the atmosphere based on global
observations through 2017. Retrieved from <https://library.wmo.
int/index.php?lvl=notice_display&id=20697#.XFycurCWx1s>

World Meteorological Association (WMO). (2018b). WMO
statement on the state of the global climate in 20177.
Retrieved from <https://library.wmo.int/index.php?lvl=notice
display&id=20220#.X5hF8DkUk2x>

World Meteorological Association (WMO). (2020). WMO
statement on the state of the global climate in 2019. Retrieved
from <https://library.wmo.int/doc_num.php?explnum_id=10211>

World Weather Attribution. (2021). Western North American
extreme heat virtually impossible without human-caused climate
change. <https://www.worldweatherattribution.org/western-
north-american-extreme-heat-virtually-impossible-without-
human-caused-climate-change/>

Zhang, X., Flato, G., Kirchmeier-Young, M., Vincent, L., Wan, H.,
Wang, X., Rong, R., Fyfe, J., Li, G., & Kharin, V. V. (2019). Changes
in Temperature and Precipitation Across Canada. In E. Bush,

& D.S. Lemmen, (Eds.), Canada’s Changing Climate Report (pp.
112-193). Ottawa, ON: Government of Canada.

52


https://climateandsecurity.files.wordpress.com/2017/06/epicenters-of-climate-and-security_the-new-geostrategic-landscape-of-the-anthropocene_2017_06_091.pdf
https://climateandsecurity.files.wordpress.com/2017/06/epicenters-of-climate-and-security_the-new-geostrategic-landscape-of-the-anthropocene_2017_06_091.pdf
https://climateandsecurity.files.wordpress.com/2017/06/epicenters-of-climate-and-security_the-new-geostrategic-landscape-of-the-anthropocene_2017_06_091.pdf
http://www.who.int/globalchange/publications/building-climate-resilient-health-systems/en/
http://www.who.int/globalchange/publications/building-climate-resilient-health-systems/en/
https://www.who.int/globalchange/publications/country-profiles-global-report-2019/en/
https://www.who.int/globalchange/publications/country-profiles-global-report-2019/en/
http://www.who.int/ceh/publications/hehc_booklet/en/
http://www.who.int/ceh/publications/hehc_booklet/en/
https://www.wma.net/news-post/why-doctors-need-to-join-the-fight-against-climate-change
https://www.wma.net/news-post/why-doctors-need-to-join-the-fight-against-climate-change
https://www.wma.net/news-post/why-doctors-need-to-join-the-fight-against-climate-change
https://library.wmo.int/doc_num.php?explnum_id=10211
https://www.worldweatherattribution.org/western-north-american-extreme-heat-virtually-impossible-without-human-caused-climate-change/
https://www.worldweatherattribution.org/western-north-american-extreme-heat-virtually-impossible-without-human-caused-climate-change/
https://www.worldweatherattribution.org/western-north-american-extreme-heat-virtually-impossible-without-human-caused-climate-change/

CHAPTER 2

Climate Change
and Indigenous

Peoples' Health
in Canada

HEALTH OF CANADIANS IN A CHANGING CLIMATE:
ADVANCING OUR KNOWLEDGE FOR ACTION

Bl chie i Canadd




HEALTH OF CANADIANS IN A CHANGING CLIMATE

Prepared by the National Collaborating Centre for Indigenous Health
with contributions from Donna Atkinson, Roberta Stout, Regine Halseth,
and Margo Greenwood

Suggested Citation

National Collaborating Centre for Indigenous Health (NCCIH). (2022).
Climate Change and Indigenous Peoples' Health in Canada. In P. Berry & R.
Schnitter (Eds.), Health of Canadians in a Changing Climate: Advancing our
Knowledge for Action. Ottawa, ON: Government of Canada.

54


https://changingclimate.ca/health-in-a-changing-climate/
https://changingclimate.ca/health-in-a-changing-climate/

HEALTH OF CANADIANS IN A CHANGING CLIMATE

Table of Contents

Summary
Key Messages
2.1 Introduction
2.1.71 First Nations, Inuit, and Métis Populations in Canada
2.2 Methods and Approach
Box 2.1 Indigenous health data and research in Canada
2.3 Health Inequalities and Indigenous Peoples’ Health
2.3.1 Gender as a Determinant of Indigenous Peoples’ Health
2.4 Climate Change Risks to Indigenous Peoples’ Health
2.4.1 Natural Hazards
Box 2.2 Hazard mapping in Kashechewan First Nation
Box 2.3 Peavine Métis Settlement FireSmart Program
2.4.2 Mental Health and Well-Being

Box 2.4 Improving mental health and resilience among Selkirk First Nations youth in the face of
climate change

2.4.3 Air Quality
Box 2.5 Yellowknife's Summer of Smoke, 2014
2.4.4 Food Safety and Security

Box 2.6 Enhancing food safety and security for urban Indigenous populations in the face of
climate change

2.4.5 Water Quality, Safety, and Security
Box 2.7 Water quality, safety, and security adaptations in the Yukon and Inuvialuit Settlement Region
2.4.6 Infectious Diseases

Box 2.8 A potential role for Indigenous knowledges in mitigating the spread of Toxoplasma gondii
and other climate-related infectious diseases

2.4.7 Health Systems

Box 2.9 Health system adaptations to reduce risks facing First Nations and Inuit peoples
2.5 Indigenous Knowledges

2.5.1 Indigenous Knowledges and Climate Change

Box 2.10 Using Indigenous knowledges in climate change adaptation

57
57
61
62
65
66
67
68
70
71
73
74
75

76
77
78
79

80
81

83

85
86
87
87
88
91

55



HEALTH OF CANADIANS IN A CHANGING CLIMATE

2.6 Indigenous Peoples’ Rights and National and International Commitments

2.6.1 Roles and Responsibilities in Indigenous Peoples’ Health and Climate Change

Box 2.11 Indigenous Services Canada’s Climate Change and Health Adaptation Program
2.7 Knowledge Gaps
2.8 Conclusion

2.9 References

92
93
95
96
97
98

56



HEALTH OF CANADIANS IN A CHANGING CLIMATE
57

Summary

First Nations, Inuit, and Métis peoples in Canada are uniquely sensitive to the impacts of climate change
because they tend to live in geographic regions experiencing rapid climate change and because they have
a close relationship to and depend on the environment and its natural resources. The direct and indirect
impacts of climate change on the health and well-being of First Nations, Inuit, and Métis are interconnected
and far-reaching.

The changing climate will exacerbate the health and socio-economic inequities already experienced by
First Nations, Inuit, and Métis peoples, including respiratory, cardiovascular, water- and foodborne, chronic
and infectious diseases, as well as financial hardship and food insecurity. Natural hazards, coupled with
unpredictable and extreme weather events, can result in temporary or long-term evacuations from traditional
territories, in addition to greater risk of injury and death from accidents while out on the land. Infrastructure
damage or instability due to climate change, particularly in Northern and remote locations, may restrict
access to health systems and supplies. Climate change threatens First Nations, Inuit, and Métis peoples’
ways of life, resilience, cultural cohesion, and opportunities for the transmission of Indigenous knowledges
and land skills, particularly among youth. Cross-cutting climate impacts will disrupt the livelihoods of First
Nations, Inuit, and Métis peoples, families and communities, affecting their sense of identity and cultural
continuity and compounding existing mental health issues. Indigenous knowledge systems and practices
are key to First Nations, Inuit, and Métis peoples’ ability to observe, respond, and adapt to climate and
environmental changes.

Key Messages

First Nations, Inuit, and Métis peoples in Canada are uniquely sensitive to the impacts of climate
change, given their close relationships to land, waters, animals, plants, and natural resources;
tendency to live in geographic areas undergoing rapid climate change, especially Northern
Canada; and greater existing burden of health inequities and related determinants of health.

The health impacts of climate change on First Nations, Inuit, and Métis peoples are
interconnected and far-reaching. They result from direct and indirect impacts of climate change
that exacerbate existing inequities, and affect food and water security, air quality, infrastructure,
personal safety, mental well-being, livelihoods, and identity, as well as increase exposure to
organisms causing disease.

Health impacts are experienced differently within and between First Nations, Inuit, and Métis men,
women, boys, girls, and gender-diverse people. Thus, research and adaptations must respect
cultures, geography, local contexts, and the unique needs of these communities.
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First Nations, Inuit, and Métis peoples have been actively observing and adapting to changing
environments in a diversity of ways since time immemorial. Indigenous knowledge systems
and practices are equal to scientific knowledge and have been, and continue to be, critical to
Indigenous Peoples’ survival and resilience.

Indigenous knowledge systems are increasingly recognized, both nationally and internationally, as
important in adapting to climate change, monitoring impacts at the local and regional level, and
informing climate change policy and research.

First Nations, Inuit, and Métis peoples are rights holders. Preparing for the health impacts of
climate change requires that Indigenous Peoples’ rights and responsibilities over their lands,
natural resources, and ways of life are respected, protected, and advanced through distinctions-
based, Indigenous-led, climate change adaptation, policy, and research.
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Overview of Climate Change Impacts on the Health and Well-Being of

First Nations, Inuit, and Métis Peoples in Canada

HEALTH IMPACT
OR HAZARD CATEGORY

CLIMATE-RELATED CAUSES

POSSIBLE HEALTH EFFECTS

Impacts on First Nations,
Inuit, and Métis peoples
and communities

Increased wildfire, drought,
and flooding events

Instability and melting of
permafrost and changes to
ground snow cover, sea ice
extent and thickness

Changes to sea levels and
weather patterns

Higher exposure to climate
risks in relation to natural
and built environments
(such as poor housing,
water, sanitation,

and environmental
contaminants)

Decreased availability,
quality, quantity, and safety
of traditional food sources

Melting and damage to ice
roads

Effects of warming and
changes to precipitation
patterns that affect
survival and transmission
of disease-causing
organisms

Exacerbation of health and
socio-economic inequities

Air quality health impacts
(such as respiratory and
cardiovascular diseases)

Increased water and
foodborne diseases

Mental health impacts
(such as stress, anxiety,
and post-traumatic stress
disorder)

Exacerbation of chronic
and infectious diseases

Increased injuries and
deaths from accidents
(e.g., natural hazards and
extreme weather events)

Increased direct and
indirect health impacts
from permafrost-related
infrastructure damage

Decreased opportunities
for transmission of
Indigenous knowledges
and land skills, particularly
among youth, affecting
sense of identity, mental
well-being, and cultures
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HEALTH IMPACT
OR HAZARD CATEGORY

CLIMATE-RELATED CAUSES

POSSIBLE HEALTH EFFECTS

Temporary or long-term
evacuation or displacement
of populations from
traditional territories,
disrupting lives, creating
financial hardship and
affecting mental well-being

Food and water insecurity
due to decreased access to
and quality of land, waters,
plants, animals, and natural
resources

Impacts on health and
infrastructure (such as
restricted or delayed travel
for health and emergency
services, access to medical
supplies, and patient
safety)
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2.1 Introduction

“Sister of ocean and sand,
Can you see our glaciers groan with the weight of the world’s heat?
| wait for you, here,
on the land of my ancestors,
heart heavy with a thirst for solutions
as | watch this land change

”

while th