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Climate Change and Extreme Heat Events –
Protecting the Health of Vulnerable Canadians



• Health risks from climate change are real

• Many Canadians are vulnerable to the
hazards such as extreme heat

• Adaptation is needed to protect Canadians

• We can learn from others

• Health Canada is supporting adaptation 
through its extreme heat initiative

Key Messages



Climate Change Health 
Risks Are Real and Are Growing



World Health Organization (2008) World Health Organization (2008) –– ProtectingProtecting Health inHealth in
Europe from a Changing Climate Europe from a Changing Climate 

USA (2008) USA (2008) -- Analyses of the Effects of Global Change on Analyses of the Effects of Global Change on 
Human Health and Welfare and Human Systems Final Human Health and Welfare and Human Systems Final 
Report, Synthesis and Assessment Product  Report, Synthesis and Assessment Product  

European Environment Agency (2008) European Environment Agency (2008) –– Impacts of EuropeImpacts of Europe’’s s 
Changing ClimateChanging Climate

Australia Australia -- Climate Change in Australia (2008)Climate Change in Australia (2008)

Stockholm Environment Institute Stockholm Environment Institute -- Growing Old in a Growing Old in a 
Changing Climate (2008)Changing Climate (2008)

UN Food and Agriculture Organization UN Food and Agriculture Organization –– Climate Change: Climate Change: 
Implications for Food Safety Implications for Food Safety 

Recent Climate Change and Health Reports



Climate change Climate change willwill increase risksincrease risks
associated with some infectiousassociated with some infectious diseasesdiseases

Possible spread of I. Scapularis in Canada under climate change



Air QualityAir Quality
Under 4 degree increase in temperature ozone Under 4 degree increase in temperature ozone 
levels would levels would increaseincrease in Canadian communitiesin Canadian communities

Most affected areas Most affected areas –– Montreal, Toronto, Montreal, Toronto, 
Vancouver, Calgary, Edmonton, and WinnipegVancouver, Calgary, Edmonton, and Winnipeg

Largest increase in Windsor Largest increase in Windsor –– Quebec corridorQuebec corridor

312 312 more deathsmore deaths

4.6% increase in health burden to Canadian 4.6% increase in health burden to Canadian 
society related to air pollution over 3society related to air pollution over 3--month month 
summer period summer period ($1.3 ($1.3 BilBil))

PMPM2.52.5 levels to levels to decreasedecrease



No Synergistic health effects No Synergistic health effects 
between air pollution and heat between air pollution and heat 

Implications for Heat Alert and Implications for Heat Alert and 
Response Systems ?Response Systems ?



Canadians are exposed to a range of climate-
related health risks

Natural Hazards



Deaths from climate-related hazards 
are decreasing

BUT – the number of people affected and  
economic costs are rising rapidly



Frequency of Natural Disasters in Canada
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Frequency of Natural Disasters in Canada (1900-2006)

Wildfires

Avalanches

Cold Waves/Heat Waves

Droughts

Earthquakes/Landslides

Floods

Freezing Rain

Hail/Thunderstorms

Hurricane/Typhoon

Storms

Tornados

Tsunamis/Storm Surges

Canadian Disaster Database, 2006



Exposure will increase in the future

“Very likely” 90 – 99% chance



Ocean 
Acidification

Climate System Surprises

Melting of Polar 
Ice



Vulnerability of Canadians

How well can we respond?

• Exposure
• Sensitivity
• Adaptive Capacity



Vulnerability differs across Canada…

Food Insecurity – major threat to the North



Extreme heat Extreme heat -- vvulnerable populationsulnerable populations
SeniorsSeniors

PrePre--existing diseaseexisting disease

Social factors (living Social factors (living 
alone)alone)

Use of certain drugs (e.g., Use of certain drugs (e.g., 
antidepressants, alcohol, antidepressants, alcohol, 
diureticsdiuretics

Impaired cognition (e.g., Impaired cognition (e.g., 
dementia)dementia)

Housing (e.g., floor)Housing (e.g., floor)

Lack of air conditioningLack of air conditioning

Physical activity Physical activity ––
overexertion or inactivityoverexertion or inactivity

2006 – seniors 13% of population
2031 – seniors 25% of population



Adaptation Matters – Heat alert and 
response systems

Europe
WHO study indicated that most of the 70,000 heat wave deaths in 
Europe in 2003 were preventable

Recent study (2008) indicates that a similar heat wave in France in 
2006 lead to approx. 4,000 less deaths due to implementation of alert 
system

United States
1995 heat wave in US mid-west caused 514 deaths in Chicago

Similar heat wave in 1999 resulted in only 119 deaths due to better 
response plans



“In the face of what we know about the 
serious threats posed by climate change to 
health, the question today is not whether 
public health action is necessary, but what 
to do and how to do it. Health systems 
should respond by helping to strengthen 
disease control and health protection.”

Dr. Marc Danzon
WHO Regional Director for Europe
2008

The adaptation imperative



MonitoringModelling

Mainstreaming

Adaptation Priorities



Learning From Others



Drinking Water Recommendations during Extreme Heat 
Events (WHO, 2008)

• “Drinking a lot” – injesting the volume of water needed to compensate
for the fluid deficit during how conditions – by approximately 150%

• People must drink even if they do not feel thirsty (e.g., seniors)

• Each individual older person or patient needs to receive personalized
drinking recommendations:

• Healthy older adults
• Vulnerable people
• Patients with a history of stroke, hypertension, diabetes, coronary 

events, renal insufficiency or dementia

• Guidance must be adapted, accessible, and understandable to various 
categories of people; the lay public, health care professionals and 
medical staff



Becoming a “Climate Smart” Organization

(Rowling, 2008)



Tracking Progress……Or ?

http://www.fraserbasin.bc.ca/publications/documents/FBC-
snapshotreport3.pdf



Reducing health risks from Reducing health risks from 
extreme heatextreme heat

Heat Alert and Response Systems

•Pilot systems in Canadian communities
•Best practices guidebook
•Health messaging to change behaviour

Health Professional Interventions and 
Training

•Development of clinical guidelines 
•Development of training materials



Canadians possess the knowledge, institutions 
and skills to reduce climate change health risks

BUT – these resources must be harnessed to address
the challenges ahead: 

public health officials should be engaged and supported

public health programs should be ``mainstreamed`` 

best practices for adaptation must be identified

collaborative partnerships must be built



#1: Heat#1: Heat--health sciencehealth science
Objective: To address a number of critical knowledge gapsObjective: To address a number of critical knowledge gaps
that currently hinder the effective diagnosis, prevention andthat currently hinder the effective diagnosis, prevention and
management ofmanagement of heatheat--related morbidity and mortality.related morbidity and mortality.

Research Program and Outputs:Research Program and Outputs:

1.1. Assessing clinical knowledge of heat morbidity and Assessing clinical knowledge of heat morbidity and 
mortality  mortality  

2.2. Tracking and surveillance of heat morbidity and Tracking and surveillance of heat morbidity and 
mortality mortality 

3.3. Evaluating existing Alert Systems and Response Plans  Evaluating existing Alert Systems and Response Plans  
4.4. Measuring the healthcare costs associated with heat Measuring the healthcare costs associated with heat 

mortality and morbidity mortality and morbidity 



#2: Clinical competencies#2: Clinical competencies
Objective:  To enable health professionals to better advise theiObjective:  To enable health professionals to better advise theirr
clients / patients on how to prepare for heat events, and toclients / patients on how to prepare for heat events, and to
rrapidlyapidly diagnose / treatdiagnose / treat them, if they have experienced a heatthem, if they have experienced a heat
illnessillness

Research Program and Outputs: Research Program and Outputs: 

1.1. Increase awareness, by clinicians, of the significance of Increase awareness, by clinicians, of the significance of 
environmental factors, and the various codes and other environmental factors, and the various codes and other 
approaches that exist to protect the public approaches that exist to protect the public 

2.2. Develop electronic training tools (PowerPoint presentations Develop electronic training tools (PowerPoint presentations 
and weband web--based selfbased self--tutorials) that may be used within tutorials) that may be used within 
existing medical curricula, or as standexisting medical curricula, or as stand--alone professional alone professional 
development development 

3.3. Develop clinical guidelines on heatDevelop clinical guidelines on heat



#3: Pilot heat alert and response systems#3: Pilot heat alert and response systems

Objective:  Develop, test, modify for smallerObjective:  Develop, test, modify for smaller
ccommunitiesommunities, and demonstrate the, and demonstrate the effectivenesseffectiveness
of heat alert and responseof heat alert and response systems in foursystems in four
communities in Canada communities in Canada 

Research Programs and Outputs:Research Programs and Outputs:
1.1. Operational heat alert and response Operational heat alert and response 

systems in four communitiessystems in four communities
2.2. Draft Best Practices Extreme Heat Draft Best Practices Extreme Heat 

Management GuidebookManagement Guidebook
3.3. Desktop simulation exercises completed Desktop simulation exercises completed 

in each communityin each community



#4: Heat messaging#4: Heat messaging
Objective: Identify best practices of heatObjective: Identify best practices of heat--health messaging for health messaging for 
enhancing personal adaptation to heat and for existing andenhancing personal adaptation to heat and for existing and
ffutureuture warning systemswarning systems

Research Program and Outputs: Research Program and Outputs: 

1.1. Summarization of Summarization of pperceivederceived rriskiskss to to cclimatelimate cchangehange and and 
to to eextremextreme hheat eat 

2.2. Development of a best practices for heatDevelopment of a best practices for heat--health health 
messaging that will be incorporated as a chapter in the messaging that will be incorporated as a chapter in the 
Heat GuidebookHeat Guidebook

3.3. Production of heatProduction of heat--themed fact sheets based on themed fact sheets based on 
demographic groups most at risk and examples of action demographic groups most at risk and examples of action 
being taken to adapt to heat. These will be included as being taken to adapt to heat. These will be included as 
appendices in the Heat Guidebookappendices in the Heat Guidebook



More informationMore information

Peter_Berry@hc-sc.gc.ca

Climatinfo@hc-sc.gc.ca

mailto:Peter_Berry@hc-sc.gc.ca
mailto:Climatinfo@hc-sc.gc.ca
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