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• Canada’s climate is changing

• Risks to Canadians and to health systems 
from climate change

• Implications for health equity

• Health authorities are adapting

• Health Canada’s efforts to protect 
Canadians

Outline
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Canada’s climate is 
changing
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Evidence of Climate Change - “Warming is unequivocal”

Global Land and Ocean Temperature Anomalies, January - December
(Annual anomalies relative to 20th century)

NOAA, 2019

2016 was the hottest year on record
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https://www.unenvironment.org/resour
ces/emissions-gap-report-2019

Emissions that Cause Climate 
Change Continue to Rise

• Meeting the Paris Agreement 
goals requires global GHG 
emissions reductions of at least 
2.7% each year for the next 
decade

• Last year global carbon dioxide 
emissions rose 1.7%

Over the coming decade, worldwide emissions of GHGs will have 
to drop rapidly to stop average global temperatures from 

increasing by more than 1.5oC
UNEP, 2019
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• Extreme hot temperatures will become 
more frequent and more intense. This will 
increase the severity of heatwaves, and 
contribute to increased drought and wildfire 
risks.

(ECCC, 2019)

• The seasonal availability of freshwater is 
changing, with an increased risk of water 
supply shortages in summer

• While inland flooding results from multiple 
factors, more intense rainfalls will increase 
urban flood risks.

Canada’s Changing Climate Report 2019

Projected changes in recurrence time (in years) for annual highest 
temperatures that occurred, on average, once in 10, 20, and 50 years
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Risks to Canadians 
and to health systems 
from climate change
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“Climate change…the defining issue for public health during this century”  
Dr. Margaret Chan, Director General, WHO, 2007

Health Impacts of Climate Change 



1) Potential increased risks of introduction, and endemic 
transmission, of “exotic” infectious diseases from around 
the world (e.g. malaria, dengue, SARS, Chikungunya virus, 

yellow fever)

2) Spread northward of diseases currently endemic to the 
United States (e.g. Lyme disease, Anaplasmosis; Babesiosis; 
Powassan virus; and Borrelia miyamotoi disease)

3) Re-emergence (i.e. more epidemic behaviour and range 
change) of Canada-endemic infectious diseases (e.g. West 
Nile virus outbreaks)

(Sources: Ogden & Gachon, 2019; Ng et al., 2019;
Bouchard et al., 2019)

Infectious diseases related to climate change

will increasingly threaten Canadians

Risks will change with exposure (e.g., number of invective individuals, 
microorganisms, anthropod vectors, animal reserve hosts and sensitivity (e.g., 

increasing number of elderly and people with chronic diseases) 

https://www.canada.ca/en/public-health/services/reports-publications/canada-communicable-disease-

report-ccdr/monthly-issue/2019-45/issue-4-april-4-2019.html

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi-g4DA4tThAhUoheAKHeoCBmwQjRx6BAgBEAU&url=%2Furl%3Fsa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%253A%252F%252Fwww.scientificamerican.com%252Farticle%252Fmosquito-borne-disease-could-threaten-half-the-globe-by-2050%252F%26psig%3DAOvVaw2gu6VDzR05OAu2-lVZkbU-%26ust%3D1555509448206581&psig=AOvVaw2gu6VDzR05OAu2-lVZkbU-&ust=1555509448206581


https://www.publichealthontario.ca/-/media/documents/lyme-disease-risk-area-map-2019

https://www.publichealthontario.ca/-/media/documents/lyme-disease-risk-area-map-2019


Fire Disasters in Canada
• Northern Ontario, 2011

• Quebec, 2013

• British Columbia 2014, 
2017

• North West Territories, 
2014

• Saskatchewan, 2015

• Alberta – Fort McMurray 
2015

“Global smoke related fatalities estimated at 
339,000 per year” (Johnston et al., 2012) 



Temperature/Mortality Relationships in Select Cities

Health Canada, 2012 12



Catastrophic Health Impacts Can Occur Where Health 
Systems are not Prepared

13

Russian Heat Wave 2010 
> 55,000 deaths

European Heat Wave 2003
> 70,000 deaths

Heatwaves disproportionately 
affect older people

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi36IS2xNrPAhVM5oMKHS_aCIcQjRwIBw&url=http://content.time.com/time/world/article/0,8599,2008081,00.html&psig=AFQjCNFCcC_bczdZU3CuPb9-qD3LgeZyJw&ust=1476542692569253
https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4_ePuxNrPAhWB14MKHSgwApgQjRwIBw&url=https://www.pinterest.com/pin/66639269456553151/&psig=AFQjCNFfkH0BYTOaRL5MJZWCzJCtcAR-tQ&ust=1476542841706519


Vulnerability to climate-sensitive health outcomes

(WHO, 2013; Berry et al., 2014) 14

• Infants and children

• First responders; police; health care and 
social services workers 

• Pregnant women

• Seniors

• People with chronic medical conditions

• Indigenous Peoples

• Impoverished/low socioeconomic status

• Outdoor workers



Challenges Faced by Older and Younger People

http://www.hc-sc.gc.ca/ewh-semt/pubs/climat/adapt/index-eng.php

Health Canada, 2012
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Implications for Health 
Equity
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(Schnitter, Moores,  Berry & Verret, submitted)

• The health risks and experiences of 
climate change are not evenly 
distributed across individuals, 
communities or regions

• Climate change may exacerbate existing 
health inequities and can further 
increase vulnerability to climate-related 
health risks

Health inequity refers to health 
inequalities that are avoidable, unjust and 
systematic in terms of distribution across 
populations in society 

Health equity is the absence of unfair 
systems and policies that cause health 
inequalities

(CSDH, 2008)

Climate Change and Health Equity
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(Schnitter, Moores,  Berry & Verret, submitted)
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• Adaptation measures must appropriately include considerations of health equity 
to ensure that existing inequities are not inadvertently perpetuated  

• The health sector is increasingly recognizing opportunities to promote health 
equity through adaptation and resiliency building measures

Health Equity and Adaptation 

For example, the U.S. EPA released a new 
heat islands and equity webpage that 
explores: 

• The connection between urban heat 
and equity 

• Steps for local governments to address 
heat equity and support vulnerable 
populations 

• Examples of cities that have 
implemented adaptation measures 
that protect and advance health equityhttps://www.epa.gov/heat-islands/heat-islands-and-equity#equity-addressed

https://www.epa.gov/heat-islands/heat-islands-and-equity#equity-addressed


WHO, 2015

Climate change will be the defining issue for 
health systems in the 21st century, interacting 
with all social determinants of health 

20

Watts et al., 2018

Health systems are the first and last line of defense 
from the health impacts of climate change
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• Healthcare and public health will need to prepare for new risks and 
increasing demand 

• including adverse impacts on physical and mental health due to hazards 
accompanying extreme weather events, heatwaves, lower ambient air 
quality, and increasing ranges of vector-borne pathogens

• Health facilities need to remain operational despite increases in the 
frequency and severity of extreme weather events or natural disasters 

• 2017 BC wildfires affected 19 health facilities; 880 patients evacuated; 
700 staff displaced

• Supply-chain disruptions for food, drugs and other  essential medical 
supplies could result from
transportation disruptions and increases in foreign  demand as a result of 
climate impacts

• Pharmaceuticals/biologicals not previously required in quantity may be 
needed to deal with new illnesses in Canada (e.g., malaria, babesiosis, etc.)  

Vulnerability of the Canadian Health Sector 



http://www.hc-sc.gc.ca/ewh-semt/pubs/climat/adapt/index-eng.php

Individual and 
Community Level 
Factors Affecting

Health Risks to Heat 
Events
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Community and 
Individual Adaptation



Growing awareness and concern about impacts on Canadians

24

Health organizations raising 
awareness

Canadians are concerned 

about health impacts 

(Environics, 2017)

22+ municipalities have declared climate 
emergencies

Students and youth are 

supporting climate action
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“In the short-to-medium term (i.e. up 
to the next 20–30 years ) well-
planned adaptation measures can 
avoid many of the projected health 
impacts.”  

WHO, 2015
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Heat alert and response systems protect 
human health 

2003 2019

14,500
deaths

1,500
deaths

Heat Adaptation

France 
Heatwaves



Improved disaster education, early warning 
systems, network of cyclone shelters

Adaptation Progress in Bangladesh

2007 Cyclone Sidr – 3,400 deaths

1991 cyclone – 140,000 deaths

Cyclone Bhola (1970) – 500,000 deaths

IPCC, 2014
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Survey Topline Results: Which of the following activities has your 

organization undertaken, if any,

• A climate change and health vulnerability assessment (35.0%)

• An assessment of the resiliency of health care facilities to climate change 

(e.g., hospitals, medical clinics, nursing stations, community health 

centres, pharmacies) (18.8%)

• Climate change and health education and outreach with stakeholders 

(53.8%)

• Climate change and health education and outreach with the public 

(47.5%)

• Adaptation actions tailored to populations of concern (vulnerable 

populations) (41.3%)

• Education/training on climate change and health risks and adaptations 

among your organization's staff, public health officials and /or health 

professionals (36.3%)

(Survey Research Centre - University of Waterloo, 2018)

Many health authorities and Canadians are adapting



National

1995 (Royal 
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2008 (HC)
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National

1995 (Royal 
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2008 (HC)

2014 (GOC)

2021 (underway)

Canadian Climate Change and Health Vulnerability Assessments
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New Knowledge for Adaptation

Factors that influence the psychosocial 
health impacts of climate change

(Hayes et al., 2019)



31

Health Canada’s efforts to 
protect Canadians



Pan-Canadian Framework on Clean Growth and 
Climate Change

32
https://www.canada.ca/en/services/environment/weather/climatechange/pan-canadian-framework.html

Protecting and improving human health 

and well-being

1. Addressing  climate change-related 

health risks

- Extreme heat events

- Infectious diseases

- Adaptation investments - surveillance and    

monitoring, risk assessments, modelling, 

laboratory diagnostics, health professional 

education and public awareness

activities. 

2.   Supporting healthy Indigenous communities  
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PHAC

Infectious Disease and Climate Change Program 
• Vector-borne, Water-borne, Zoonotic
• Research, surveillance, lab diagnostics, knowledge translation, health professional

education

HC

Heat and Health Risk Program 
• Extreme Heat & Health Risk Assessment 
• National Assessment (2021)
Information and Action for Resilience 
• National Monitoring and Surveillance Program & Capacity Building in the Health Sector 

based on US model (`BRACE`)

ISC
Climate Change and Health Adaptation Program for First Nations & Inuit Communities 
• North and South of 60. Community-driven and culturally relevant adaptation planning & 

actions. Work with Métis groups

CFIA
Plant Health, Animal Heath (including aquatics), Crop Production Programs 
• Risk/safety assessments, surveillance (ad hoc) (current regulatory activities)
• Improve networks (including data), risk profiling to guide enhanced surveillance (to 

address future actions)

CIHR Climate Change and Health Research Initiative 
• Research on food security in the North and Lyme disease

Health Portfolio Actions to Protect Canadians 
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Human Health in a Changing Climate 

Science Assessment 

Chapters:

• Natural hazards
• Water security and safety
• Food security and safety
• Mental health and well-being
• Infectious diseases
• Air quality
• Health equity / populations of 

concern
• Indigenous perspectives and 

impacts
• Adaptation and health system 

resilience https://www.nrcan.gc.ca/environment/impac

ts-adaptation/21189

Expected release in Spring 2021

https://www.nrcan.gc.ca/environment/impacts-adaptation/21189


Protecting Children from Extreme Heat

Update to CSA Children’s Playspaces and Equipment 
Standard 

https://www.scc.ca/en/standards/notices-of-intent/csa/childrens-playspaces-and-equipment-0
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Redesigning Cities to Mitigate the UHI

Guilbault et al., 2016

https://www.iclr.org/citiesadaptheat.html



https://www.canada.ca/en/public-health/services/publications/chief-public-health-officer-reports-state-public-
health-canada/2017-designing-healthy-living.html

The Chief Public 
Health Officer’s 
Report on the State 
of Public Health in 
Canada 2017 –
Designing Healthy 
Living



How are you preparing for climate change?

• How will you regularly integrate new information about 

risks, vulnerabilities and adaptations into your activities?

• Will you be ready to respond to more climate and health 

surprises?

• How can you best foster key partnerships that will 

increase capacity to protect health?

• How will you safeguard the health of staff as risks 

increase?  
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