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Predicted Change in Heat Indices Predicted Change in Heat Indices 
–– 2121stst CenturyCentury
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Potential Health Effects of Climate Change

Climate Climate 
change:change:
Temperature Temperature 
riserise
Sea level riseSea level rise
Hydrologic Hydrologic 
extremesextremes

Respiratory allergies, Respiratory allergies, 
poison ivypoison ivyALLERGIESALLERGIES

Forced migration, civil Forced migration, civil 
conflictconflict

ENVIRONMENTAL ENVIRONMENTAL 
REFUGEESREFUGEES

Anxiety, despair, Anxiety, despair, 
depression, postdepression, post--traumatic traumatic 
stressstress

MENTAL HEALTHMENTAL HEALTH

Malnutrition, diarrhea, Malnutrition, diarrhea, 
harmful algal bloomsharmful algal blooms

WATER AND FOOD WATER AND FOOD 
SUPPLYSUPPLY

Cholera, cryptosporidiosis, Cholera, cryptosporidiosis, 
campylobacter, campylobacter, 
leptospirosisleptospirosis

WATERWATER--BORNE DISEASESBORNE DISEASES

Malaria, dengue, Malaria, dengue, 
encephalitis, hantavirus, Rift encephalitis, hantavirus, Rift 
Valley feverValley fever

VECTORVECTOR--BORNE BORNE 
DISEASESDISEASES

Asthma, cardiovascular Asthma, cardiovascular 
diseasediseaseAIR POLLUTIONAIR POLLUTION

Injuries, fatalitiesInjuries, fatalitiesSEVERE WEATHERSEVERE WEATHER

Heat stress, cardiovascular Heat stress, cardiovascular 
failurefailureHEATHEAT

Adapted from J. Patz
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Waterborne ZoonosesWaterborne Zoonoses

Animals Humans

Microbial
Pathogens

Waterborne
Disease

Water Environment
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WorldWorld’’s Most Dangerous Animalss Most Dangerous Animals
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Climate is Climate is oneone determinant of determinant of 
vectorvector--borne disease incidenceborne disease incidence

Dr. Paul Reiter: Dr. Paul Reiter: 

““The natural history of mosquitoThe natural history of mosquito--borne borne 
diseases is complex, and the interplay of diseases is complex, and the interplay of 
climate, ecology, vector biology, and many climate, ecology, vector biology, and many 
other factors defies simplistic analysis.other factors defies simplistic analysis.””

Environmental Health PerspectivesEnvironmental Health Perspectives, Vol. 109, 2001. pp. 141, Vol. 109, 2001. pp. 141--161.161.
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Modified  from Modified  from SutherstSutherst R.W. R.W. ClinClin MicribiolMicribiol Rev 2004;17:136Rev 2004;17:136--7373

Vector-borne 
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Climate 
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Health Effects of Air PollutionHealth Effects of Air Pollution
• Damages lung tissue
• Exacerbates respiratory disease
• Reduces lung function
• Aggravates cardiovascular disease
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Maximum Daily Ozone Concentrations vs. Maximum Daily Ozone Concentrations vs. 
Maximum Daily TemperatureMaximum Daily Temperature

AtlantaAtlanta

New YorkNew York
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Extreme Weather EventsExtreme Weather Events

Droughts

Floods

Blizzards

Tornados

Hurricanes

NOAA
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Heat Related Deaths Heat Related Deaths ––
Chicago, July 1995Chicago, July 1995

Copyright 2007, Libby Howze, ehowze@cdc.gov



Source:  Chicago Tribune 8/1/99
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Public Health RolePublic Health Role

Despite existing breadth of organizations Despite existing breadth of organizations 
and sectors with initiatives on climate and sectors with initiatives on climate 
changechange

Despite the likelihood of anticipated health Despite the likelihood of anticipated health 
effects of climate changeeffects of climate change

Public health effects of Public health effects of 
climate change remain climate change remain 

largely unaddressedlargely unaddressed
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“Because we anticipate that as climate changes, there will be health 
consequences…We believe there are unpredictable health 
consequences that will occur and our job is to anticipate what they 
might be, to make sure that we have systems in place that can detect 
them, and, most importantly, that we take steps now to be able to help 
mitigate whatever those harms are. 
We're just at the very beginning of this, but we've already convened 
on climate change and health consequences and we are at the table."

--Dr. Julie Gerberding, Director, CDC

Testimony before the House Appropriations Committee, Subcommittee on 
Interior, Environment and Related Agencies, Hearing on Fiscal Year 2008 
Appropriations: Interior and  Environment, March 2, 2007
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Toward A Public Health Toward A Public Health 
Framework For Addressing Framework For Addressing 

Climate ChangeClimate Change

Guiding principles: practical and ethicalGuiding principles: practical and ethical

•• Public Health Prevention FrameworkPublic Health Prevention Framework
•• CoCo--Benefits and synergiesBenefits and synergies
•• Environmental JusticeEnvironmental Justice
•• Complexity/Ecosystems thinkingComplexity/Ecosystems thinking
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A Public Health Framework For A Public Health Framework For 
Addressing Climate ChangeAddressing Climate Change

Guiding principle:Guiding principle: Public Health Prevention Public Health Prevention 
FrameworkFramework
Primary prevention:  aims to prevent the onset of injury or illnPrimary prevention:  aims to prevent the onset of injury or illnessess
•• Corresponds with Corresponds with mitigationmitigation——efforts to slow, stabilize, or reverse efforts to slow, stabilize, or reverse 

climate change by reducing greenhouse gas emissions. climate change by reducing greenhouse gas emissions. 

Secondary and Tertiary Prevention: aims to diagnose disease earlSecondary and Tertiary Prevention: aims to diagnose disease early y 
in order to control its advance and reduce the resulting morbidiin order to control its advance and reduce the resulting morbidityty
•• Corresponds with Corresponds with adaptationadaptation——efforts to anticipate and prepare for the efforts to anticipate and prepare for the 

effects of climate change, and thereby to reduce the associated effects of climate change, and thereby to reduce the associated health health 
burden. burden. 
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Guiding Principle: CoGuiding Principle: Co--benefits and synergiesbenefits and synergies

Efforts to mitigate or adapt to the effects of Efforts to mitigate or adapt to the effects of 
climate change frequently yield other health climate change frequently yield other health 
benefits, both direct and indirect. benefits, both direct and indirect. 

A Public Health Framework For A Public Health Framework For 
Addressing Climate ChangeAddressing Climate Change
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Climate Change SynergiesClimate Change Synergies

Business opportunitiesBusiness opportunitiesAlternative energy Alternative energy 
sourcessources

↓↓ operating costsoperating costsEnergyEnergy--efficient buildingsefficient buildings

↓↓ pesticide loadingpesticide loadingLocally grown foodLocally grown food

↓↓ air pollutionair pollution↑↑ fuel efficiencyfuel efficiency

↓↓ car crashes, car crashes, ↓↓ air air 
pollutionpollution↓↓ vehicular travelvehicular travel

↑↑ social capital, social capital, 
↑↑ community resiliencycommunity resiliency

Heat wave plans using Heat wave plans using 
““buddy systemsbuddy systems””
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Guiding principle: Environmental JusticeGuiding principle: Environmental Justice

Climate change will disproportionately threaten certain 
populations, especially poor people and members of ethnic 
and racial minority groups

A Public Health Framework For A Public Health Framework For 
Addressing Climate ChangeAddressing Climate Change
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Carbon Emissions 2000
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Persons affected by disasters
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A Public Health Framework For A Public Health Framework For 
Addressing Climate ChangeAddressing Climate Change

Guiding Principle: Complexity and Ecosystems Guiding Principle: Complexity and Ecosystems 
thinkingthinking
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CDCCDC’’s Priority Actions for s Priority Actions for 
Climate ChangeClimate Change

A set of A set of ““priority actionspriority actions”” that guide that guide 
the public health approachthe public health approach

Emerged from recommendations to Emerged from recommendations to 
the CDC Climate Change the CDC Climate Change Workgroup Workgroup 
during the January during the January 2007 meeting2007 meeting

Forms the cornerstone for CDCForms the cornerstone for CDC’’s s 
policy on Climate Changepolicy on Climate Change
http://www.cdc.gov/nceh/climatechange/http://www.cdc.gov/nceh/climatechange/
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CDCCDC’’s Priority health actions for s Priority health actions for 
climate changeclimate change

#1 Serve as a credible source of #1 Serve as a credible source of 
information on the health information on the health 
consequences of climate change consequences of climate change 
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CDCCDC’’s Priority health actions for s Priority health actions for 
climate changeclimate change

#2  Track data on environmental #2  Track data on environmental 
conditions, disease risks, and conditions, disease risks, and 
disease occurrence related to disease occurrence related to 
climate change. climate change. 

Will require Will require enhancement and expansionenhancement and expansion
of national disease surveillance systems of national disease surveillance systems 
and the and the integrationintegration of infectious and of infectious and 
environmental disease information environmental disease information 
systemssystems
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CDC’s National Environmental Public Health 
Tracking Program
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CDCCDC’’s Priority health actions for s Priority health actions for 
climate changeclimate change

#3  Expand capacity for modeling and #3  Expand capacity for modeling and 
forecasting health effects that may forecasting health effects that may 
be climatebe climate--related.related.
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Thermal Satellite Image of 
Phoenix, AZ Night Surface 
Temperature
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CDCCDC’’s Priority health actions for s Priority health actions for 
climate changeclimate change

#4 Enhance the science base to better #4 Enhance the science base to better 
understand the relationship between understand the relationship between 
climate change and health outcomes.climate change and health outcomes.

Sponsor extramural research, Sponsor extramural research, 
Centers of Excellence in Climate Change Centers of Excellence in Climate Change 
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CDCCDC’’s Priority health actionss Priority health actions
for climate changefor climate change

#5  Identify locations and population #5  Identify locations and population 
groups at greatest risk for specific groups at greatest risk for specific 
health threats, such as heat health threats, such as heat 
waves. waves. 

Epidemiologic investigationsEpidemiologic investigations
Vulnerability mappingVulnerability mapping
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Location of Heat-related medical incidents
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Composite Vulnerability Map

Copyright 2007, Libby Howze, ehowze@cdc.gov



CDCCDC’’s Priority health actions for s Priority health actions for 
climate changeclimate change

#6 Communicate the health#6 Communicate the health--related related 
aspects of climate change, aspects of climate change, 
including risks and ways to reduce including risks and ways to reduce 
them, to the public, decision them, to the public, decision 
makers, and healthcare providers. makers, and healthcare providers. 
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Priority health actions for Priority health actions for 
climate changeclimate change

#7 Develop partnerships with other #7 Develop partnerships with other 
government agencies, the private government agencies, the private 
sector, nongovernmental sector, nongovernmental 
organizations, universities, and organizations, universities, and 
international organizationsinternational organizations
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#8 Provide technical advice and #8 Provide technical advice and 
support to partners in developing support to partners in developing 
and implementing response plans and implementing response plans 
for health threats such as heat for health threats such as heat 
waves, severe weather events, and waves, severe weather events, and 
infectious diseases. infectious diseases. 

Priority health actions for Priority health actions for 
climate changeclimate change
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Excessive Heat Events (EHE) Guidebook

Assists in the development 
of city-specific heat 
response plans

Provides guidance on:
• Options for defining EHE 

conditions
• How to assess local vulnerability 
• EHE notification and response 

actions that work
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Priority health actions for Priority health actions for 
climate change climate change 

#9  Promote workforce development #9  Promote workforce development 
by ensuring the training of a new by ensuring the training of a new 
generation of competent, generation of competent, 
experienced public health staff to experienced public health staff to 
respond to the health threats respond to the health threats 
posed by climate change. posed by climate change. 
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Adaptation strategies for healthAdaptation strategies for health

Track diseases and 
trends related to 
climate change

Communicate 
effectively on 

climate change

Heat wave and 
severe storm 

response plans; 
focus on the most 

vulnerable

Public health 
workforce 

prepared to 
respond

Investigate 
infectious water-, 
food-, and vector-

borne disease 
outbreaks

Partnerships with 
private sector, civic 
groups, NGOs, faith 

community, etc.

Study and predict links 
between climate change 

and health
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ConclusionsConclusions

• Climate change is a mainstream issue

• Climate change is a public health issue

• Opportunity costs of not taking action are 
high

• There are effective, science-based activities 
and messages for public health to conduct 
and deliver
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