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Increasing Knowledge of Climate Change Impacts on Health

• Royal Society (1995) 

• Canada Country Study (1998)

• From Impacts to Adaptation (2008) 

• Human Health in a Changing 
Climate (2008)

• Canada in a Changing Climate 
(2014)

• Health of Canadians in a 
Changing Climate (2022)



• Addresses climate change risks to the health of 
Canadians, their communities and health 
systems to inform effective measures to build 
climate resilience. 

• Answers the questions:
• What are the current and projected impacts of 

climate change on the health of Canadians and their 
health systems?

• Who is most at risk from these impacts? 
• What is the status of health adaptation in Canada?
• How can we adapt to reduce health risks and 

develop more resilient Canadians and health systems?
• What knowledge gaps and research needs remain? 
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Canada in a Changing Climate: Advancing Our Knowledge for Action
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Canada’s Changing 
Climate Report
RELEASED: April 2019

National Issues Report
RELEASED: June 2021

Health of Canadians in 
a Changing Climate
RELEASED: February 2022

Canada in a Changing Climate - National Assessment Process



The development of the CCHA included public and stakeholder 
engagement, and collaboration with OGDs
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Stakeholders across multiple sectors were contacted starting in 2017 and 
focus groups were conducted to seek their views on the report

Partnership with National Collaborating Centre for Indigenous Health to 
facilitate the integration of Indigenous Knowledge(s), perspectives, & voice

Open, transparent, and inclusive communication with health stakeholders and 
public

Alignment and collaboration with NRCan-led process

Continuous engagement with ISC-FNIHB and National Indigenous 
Organizations



Contribute to sections 
and case studies

Ensure chapters are 
accurate and relevant 

Provide advice, ideas and 
recommendations to 

inform the content

Responsible for delivery 
of chapters and leading 
the writing teams

Over 80 experts contributed to the assessment report

3 Focus 
Groups with 

Partners

72 Expert 
Reviewers

76
Contributing 

Authors 

15 Lead 
Authors



CONTENTS
• Climate change impacts on 

Indigenous Peoples
• Natural hazards
• Mental health and well-being
• Air quality
• Infectious diseases
• Water quality, quantity and security
• Food safety and security
• Climate change impacts on health 

equity
• Adaptation and health system 

resilience

CCHA 2022

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

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


What’s New in this Report?  
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• New knowledge of health impacts on 
Indigenous Peoples – and health adaptations

• Health equity framework to inform adaptation and 
GHG mitigation actions

• Health system climate resiliency framework and 
indicators

• Detailed examination of mental health impacts of 
climate change and needed adaptations

• 34 case studies of health adaptation (18 
Indigenous case studies)

• Health co-benefits and risks of GHG emissions
framework and estimates



CCHA 2022
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HEADLINE 
STATEMENTS

1. 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.

2. 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, 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.



CCHA 2022
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HEADLINE 
STATEMENTS

3. 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.

4. 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. 



CCHA 2022
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HEADLINE 
STATEMENTS

5. 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, like 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.

6. 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.



CCHA 2022
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HEADLINE 
STATEMENTS

7. 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.

8. Increased efforts to reduce greenhouse gas emissions is 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.



CCHA 2022
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HEADLINE 
STATEMENTS

9. 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. Air pollution 
health co-benefits of taking actions are estimated to include thousands of avoided premature deaths annually in 
Canada by the middle of the century.



Chapter 2: Climate Change and Indigenous  
People’s Health in Canada
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• The health impacts of climate change on Indigenous 
Peoples in Canada are far-reaching and will affect food and 
water security and safety, air quality, infrastructures, personal 
safety, mental health and wellness, livelihoods, culture, and 
identity. 

• 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. 

• 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.

KEY
FINDINGS



Chapter 3: Natural Hazards
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• A 1.9% net increase in mortality in Canada is projected 
due to the direct effects of rising temperatures by the end 
of the century if greenhouse gas (GHG) emissions continue 
to rise at the rate of the past 30 years. 

• Many provinces, municipalities, civil society, as well as health 
authorities and the federal have a key role to play in adapting 
to climate change. Currently, these climate change 
stakeholders focus on mitigation rather than adaptation 
measures, which are often lacking, particularly for 
droughts, storms and heavy rainfall. 

• Adaptations can reduce human exposure and 
vulnerability to natural hazards affected by climate 
change include greening living environments, establishing 
risk areas, using early warning systems, access to 
resources, practising integrated land-use planning, updating 
infrastructure and raising public awareness.

KEY
FINDINGS



Chapter 3: Natural Hazards
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• A 1.9% net increase in mortality in Canada is projected 
due to the direct effects of rising temperatures by the end 
of the century if greenhouse gas (GHG) emissions continue 
to rise at the rate of the past 30 years. 

• Many provinces, municipalities, civil society, as well as health 
authorities and the federal have a key role to play in adapting 
to climate change. Currently, these climate change 
stakeholders focus on mitigation rather than adaptation 
measures, which are often lacking, particularly for 
droughts, storms and heavy rainfall. 

• Adaptations can reduce human exposure and 
vulnerability to natural hazards affected by climate 
change include greening living environments, establishing 
risk areas, using early warning systems, access to 
resources, practising integrated land-use planning, updating 
infrastructure and raising public awareness.

KEY
FINDINGS

(Gosselin et al., 2022)



Chapter 4: Mental Health and Well-being 
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• The current burden of mental ill-health in Canada is likely to rise as a 
result of climate change. Climate change hazards that can affect the 
mental health of people in Canada include: acute hazards such as floods, 
heatwaves, wildfires, and hurricanes; slow-onset hazards such as drought, 
sea-level rise, and thawing permafrost. 

• Climate change disproportionately affects the mental health of 
specific populations, including: Indigenous Peoples; women; children; 
youth; older adults; people living in low socio-economic conditions 
including the homeless; people living with pre-existing physical and mental 
health conditions; and certain occupational groups such as land-based 
workers and first responders.

• Access to mental health practitioners, mental health and health care 
facilities, social services, and culturally-relevant mental health care 
can prevent and improve adverse mental health outcomes, and 
enhance well-being in a changing climate. 

KEY
FINDINGS



Chapter 5: Air Quality
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• A warmer climate is expected to worsen air pollution in Canada such as increasing ozone levels in heavily populated 
and industrialized areas including southern Ontario and southwestern Quebec

• Unless offset by air pollution emission reductions, air pollution health impacts in Canada, including premature death 
and disease, are expected to worsen in the future due to the influence of climate change, with hundreds of excess 
deaths annually estimated by mid-century.

• Both climate change and efforts to mitigate greenhouse gas emissions can affect indoor air quality in ways that 
can have adverse effects on health. Key adaptation strategies for indoor air include source control, ventilation and filtration.

• Canada needs to prepare for a future with more wildfires. Increasing wildfire emissions represent one of the most 
significant climate-related risks to air quality in Canada. 

• Mitigation measures targeting climate pollutants can have important immediate and long-term local population 
health co-benefits through reductions in air pollution, the economic value of which can offset mitigation costs. These co-
benefits are estimated to include thousands of avoided deaths annually in Canada by the middle of the century.

KEY
FINDINGS

Wildfire smoke is estimated to have contributed to 620-2700 air pollution-
related deaths annually in Canada from 2013 to 2018 
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• Recent climate warming likely drove the emergence of Lyme 
disease in Canada east of the Rockies over the last decade, 
due to effects on the geographic range of the tick vector.

• Many infectious diseases that are vector-borne, directly 
transmitted from human-to-human, zoonotic and acquired 
from the environment by inhalation are sensitive to weather 
and climate. Risk of infection from these may increase in 
Canada with climate change (e.g., malaria, dengue, 
Chikungunya virus, yellow fever).

• Effective adaptations to protect Canadians exist and include 
model-based risk assessments, and surveillance and early 
warning which can be enhanced by emerging technologies in 
genomics and Earth observation, and an integrated One Health 
approach. 

KEY
FINDINGS

Lyme disease in Canada

Chapter 6: Infectious Diseases



Chapter 7: Water Quality, Quantity 
and Security

20

• Changes in precipitation and temperature due to climate change will 
result in impacts to water quality and quantity and disrupt both natural 
and human water systems and thereby increase risks to the health of 
Canadians. The extent and intensity of these changes will vary by region 
and season.

• Small communities may be more vulnerable to impacts to water 
security from climate change because of water system infrastructure 
deficits, as well as fewer technological, training, and financial resources 

• Adaptation to the anticipated impacts of climate change on water 
resources and human health can help protect Canadians from future 
risks. Adaptation will require broad-based multi-sectoral action and 
coordination among public health practitioners and service providers, water 
and wastewater managers, emergency management officials, clinicians, 
policy-makers, and researchers.

KEY
FINDINGS



Chapter 8: Food Safety and Security
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• Climate change impacts on food systems have negatively influenced food security and food safety 
in Canada, both of which have important implications for human health.  

• Climate change is projected to exacerbate existing and create new food safety challenges in 
Canada. The introduction of pathogens to foods and their ability to grow to levels adequate to cause food-
borne illness are affected by climate variables including precipitation, temperature, and extreme weather 
events. 

• Climate change may increase the exposure of Canadians to chemical contaminants, such as 
persistent organic pollutants and heavy metals, that can have harmful health effects. 

• Adaptation actions that increase food system resiliency, including collaboration from a broad 
range of food system actors and sectors, are necessary to minimize risks to human health from 
climate change. 

KEY
FINDINGS

Climate-related reductions in food availability, and changes in fruit, 
vegetable, and red meat consumption could result in an additional 1,100 to 

1,450 deaths in Canada in 2050
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Chapter 9: Climate Change Impacts on Health Equity
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• Climate change can exacerbate existing health 
inequities among Canadians, which can increase 
vulnerability to the health risks from climate change 
for some individuals and populations.

• Measures to adapt to the impacts of climate 
change and/or reduce GHG emissions can have 
large impacts on health equity – either positive or 
negative.

• Designing and implementing effective actions to 
address climate change should ensure inclusive, 
equitable, and community-based participation in 
the planning processes, particularly with 
marginalized individuals and communities that 
already experience a disproportionate burden of 
illness and health inequities, such as Indigenous 
Peoples and racialized populations. 

KEY
FINDINGS
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Chapter 10: Adaptation and Health 
System Resilience
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• The effects of climate change on health and on health 
systems in Canada are already evident and will increase in 
the absence of efforts to address existing vulnerabilities and 
close the health adaptation gap.

• Canadian health authorities are undertaking a range of 
measures to adapt to climate change but are lagging in the 
development of concrete climate change and health 
actions in response to growing risks to Canadians.

• Climate change impacts on health pose economic costs to 
Canadians and these costs will increase in the future in the 
absence of effective adaptation. 

• Efforts to adapt to climate change impacts on health can 
significantly reduce impacts from current climate hazards 
and from future climate change on individual Canadians, 
communities and health systems.

KEY
FINDINGS



Communicating the Results of the CCHA 2022
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Health CanadaNational Collaborating Centre
For Indigenous Health

ICLEI

https://changingclimate.ca/health-in-a-changing-climate/newsroom/ https://trello.com/b/CBWexNZ0/the-health-of-canadians-in-a-
changing-climate-advancing-our-knowledge-for-action

nccih@unbc.ca
https://nccih.ca/Publications/lists/Publication
s/FS-Climate-Change-Health-Impacts-EN-
Web-002.pdf

https://changingclimate.ca/health-in-a-changing-climate/newsroom/
https://trello.com/b/CBWexNZ0/the-health-of-canadians-in-a-changing-climate-advancing-our-knowledge-for-action
mailto:nccih@unbc.ca
https://nccih.ca/Publications/lists/Publications/FS-Climate-Change-Health-Impacts-EN-Web-002.pdf
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Scientific Research to Support Health Adaptation: Health-Important Sectors



Reducing GHG emissions in all sectors can provide very large and immediate 
long-term health co-benefits to Canadians 
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• GHG mitigation and climate adaptation efforts that 
significantly reduce fossil fuel use also improve 
air quality by reducing fine particulate matter and 
other air pollutants, which can benefit health by 
reducing cardiovascular and respiratory diseases

• Increasing tree canopy cover and green spaces in 
communities helps to reduce urban heat islands 
and installing walking and bike paths can have 
multiple health co-benefits such as reducing 
chronic diseases and improving mental health



29(Egyed et al., 2022)



Decision makers outside of the health sector can plan a vital role in 
addressing the health risks of climate change
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• Implement sector-appropriate adaptation measures that integrate climate change 
and health information and considerations, and are developed in collaboration 
with health partners to ensure health equity is promoted and health co-benefits 
are maximized

• Implement sector-appropriate mitigation measures that reduce GHGs and 
maximize health co-benefits to Canadians

• Implement monitoring and evaluation programs to ensure mitigation and 
adaptation actions are effective, address the needs of populations at highest risk, 
and make adjustments to measures as necessary



Preventative Adaptation to Keep Children Safe from Climate 
Hazards in Playgrounds
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• Developing safer outdoor playspaces for children can reduce 
health risks, particularly as the climate continues to warm and 
extreme heat events become more frequent 

• As part of a broader Government of Canada initiative to adapt 
infrastructure to the changing climate, the Standards Council of 
Canada and Health Canada partnered with the National Program 
for Playground Safety (NPPS) to develop guidance to improve the 
climate-resilience of playgrounds

• This guidance was included as an Annex in the Canadian 
Standard Association’s Children’s Playspaces and Equipment 
Standard (CAN/CSA-Z614-14)

• The recommended changes in design include planting shade 
trees, selecting cooler materials for structures and surfaces, and 
adding water features

Photo: City of Cerritos 
https://www.loscerritosnews.net/2018/09/02/mayors-letter-cerritos-
keeps-parks-vibrant-and-updated/

https://www.loscerritosnews.net/2018/09/02/mayors-letter-cerritos-keeps-parks-vibrant-and-updated/


Decision makers in sectors important to health can use the national assessment 
report and supporting materials in a variety of ways

32

• Understand and identify the impacts of climate variability and future climate 
change, and identify possible measures and strategies in a range of sectors to 
contribute to increasing the resilience of Canadians, communities, and their health 
systems

• The conceptual frameworks and case studies of health system adaptation and 
resilience building measures can help inform the development of effective climate 
change measures implemented outside of the health sector, that result in health 
co-benefits

• The infographics and fact sheets can be shared with other decision makers and 
community partners to enhance understanding of climate change impacts on the 
health of Canadians and health systems and encourage multisectoral collaboration

• Findings of the assessment can be integrated into sector specific climate change 
impacts and adaptation assessments from local to national levels to integrate 
human health and well-being considerations



Potential Application of CCHA Findings
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Inform future science assessments of risks to health sector and emergency management programs and 
policies

Evidence-based information for development of specific to health sector and emergency management 
programs and policies (e.g., Heat, Air, Water, Food, Infectious Diseases, Mental Health etc)

Input to the National Adaptation Strategy (NAS) and Climate Science 2050: Advancing Science and 
Knowledge on Climate Change (CS2050)

Provide information for local and regional climate change and health assessments (e.g., HealthADAPT)

Build awareness of climate change and health issues among health sector partners and Canadians 



Thank you
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