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Our Climate Emergency

Source: Intergovernmental Panel on Climate Change (2021)



Climate 
Change

Temperature rise
2-3°C by 2100

Sea level rise

Hydrologic and 
weather extremes

Urban Heat Island 
Effect

Air Pollution

Vector-borne 
Diseases

Waterborne Diseases

Water Resources and 
Food Supply

Environmental 
Refugees

Heat stress
Cardiorespiratory 

failure

Respiratory diseases 
(e.g., COPD, Asthma)

Malaria, Dengue
Encephalitis
Hantavirus

Rift Valley Fever

Cholera
Cyclospora

Cryptosporidiosis
Campylobacter
Leptospirosis

Malnutrition
Diarrhea

Forced migration
Overcrowding

Infectious diseases
Human conflicts© 1998, Jonathan A Patz

Johns Hopkins University

Source: Patz (1998)



Attributing Health Problems to Climate Change
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“Here, we use empirical data from 732 locations in 43 countries to 
estimate the mortality burdens associated with the additional heat 
exposure that has resulted from recent human-induced warming, 
during the period 1991–2018. Across all study countries, we find 
that 37.0% (range 20.5–76.3%) of warm-season heat-related 
deaths can be attributed to anthropogenic climate change and 
that increased mortality is evident on every continent.”

Vicedo-Cabrera, A. M., N. Scovronick, F. Sera, D. Royé, R. Schneider, A. Tobias, C. Astrom, et 
al. 2021. “The Burden of Heat-Related Mortality Attributable to Recent Human-Induced Climate 
Change.” Nature Climate Change, May 2021. https://doi.org/10.1038/s41558-021-01058-x.

https://doi.org/10.1038/s41558-021-01058-x


Current Underestimation of Health Hazards from Heat
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Temperature Risks to Older Adults
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• Climate and demographic change are 
converging in ways that threaten older 
individuals

• Social isolation and limited income can 
function to heighten exposure risks and 
limit available adaptation responses

• Heat exposure increases the risk of illness 
and death in older people, but specific 
risks to people with dementia have been 
under-studied



• Worsened thermal regulation in older 
adults, lack of clinician training in 
climate-specific health risks

• Interaction of heat with medications

• Heat exposure can exacerbate confusion, 
disorientation, mental stress and anguish

• Heat threatens organ systems throughout 
the body and is not merely an 
inconvenience

Heightened Exposure Risks



• Social isolation

• Mobility challenges

• Communicating discomfort and 
hydration needs

• Economic vulnerability and 
substandard housing

Limited Adaptive Responses



• Temperature exposures and 
additional environmental 
stressors

• Chronic health conditions and 
other health-related
vulnerability

• Economic insecurity and lack 
of access to affordable care

Compounding Inequities



We must better help older adults and 
informal caregivers properly plan and 
prepare for mounting climate risks: 

• Providing older adults and informal 
caregivers with outreach and 
education

• Engaging appropriate agencies in the 
emergency planning processes

• Supporting older adults after acute 
hazard passes 

• Support professionals who can help 
older adults and their informal 
caregivers prepare for climate hazards

An Adaptation Agenda for Older Adults



Intervention Windows
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Research Needs
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“We were unable to identify a single adequately designed 
study addressing how global warming and human 
migration will change neurological practice.

The evidence so far suggests that climate change will 
affect the practice of all major neurological disorders in 
the near future. Adequately designed studies to address 
this issue are urgently needed, requiring concerted 
efforts from the entire neurological community.”

DOI: 10.7717/peerj.11941



Costly Climate Impacts



NRDC Study
• Case Study approach:

• Select events spanning the range of 
climate-health harms

• Events from a single year (2012), health 
outcomes quantified at the state level in 
scientific journals or other public data 
sources

• Estimated health costs using combined 
valuation method:
• Health costs derived from federal 

statistics
• Incidence-based cost of illness 

(including lost wages)
• Value of a Statistical Life (as applied 

by federal agencies)

Limaye, V. S., Max, W., Constible, J., & 
Knowlton, K. (2019). Estimating the 
health‐related costs of 10 climate‐sensitive 
U.S. events during 2012. GeoHealth, 3(9) 

245-265. doi.org/10.1029/2019GH000202 





Methods: Estimating Health Costs
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Integrating Fragmented Data

Limaye, V. S., Max, W., Constible, J., & Knowlton, K. (2019). Estimating the health‐related costs of 10 climate‐sensitive U.S. 

events during 2012. GeoHealth, 3(9) 245-265. https://doi.org/10.1029/2019GH000202



Results: Wide Array of Health Problems

Limaye, V. S., Max, W., Constible, J., & Knowlton, K. (2019). Estimating the health‐related costs of 10 climate‐sensitive U.S. 

events during 2012. GeoHealth, 3(9) 245-265. https://doi.org/10.1029/2019GH000202



Results: Wide Array of Health Problems

• Shedding new light on climate-
linked harms, including:
• Hurricane Sandy: mental health 

(anxiety, depression, substance 
abuse), homelessness, pregnancy 
complications, deaths from end-stage 
renal (kidney) disease

• Wildfires: new science quantifying 
harms of deadly wildfire smoke-
generated fine particles (PM2.5), 
which travel hundreds of miles 
downwind

• Our understanding of climate-health 
impacts grows by the day--we’re 
capturing just a subset of impacts within 
a confined time period



Results: Health Impacts

State Case Study Deaths Hospital
Admissions

Emergency 
Department Visits

MI Lyme Disease 0 157 11
NC Allergenic Oak Pollen 4 183 1,149
OH Extreme Weather 8 37 343
WI Extreme Heat 27 155 1,620
NV Ozone Air Pollution 97 114 194
TX West Nile Virus 89 1,628 2,680
CO Wildfires 174 256 1,432
FL Harmful Algal Blooms 0 11,066 3,857
WA Wildfires 245 371 1,897
NJ
NY Hurricane Sandy 273*

5,795 2,247
807 2,426

TOTAL 917 20,568 17,857
Limaye, V. S., Max, W., Constible, J., & Knowlton, K. (2019). Estimating the health‐related costs of 10 climate‐sensitive U.S. 

events during 2012. GeoHealth, 3(9) 245-265. https://doi.org/10.1029/2019GH000202



Results: Health Costs

State Case Study Cost of
Premature Deaths

Cost Of
Illness

Total Health Costs
(including lost wages)

MI Lyme Disease - $8 million $8 million
NC Allergenic Oak Pollen $37 million $6 million $43 million
OH Extreme Weather $73 million $10 million $83 million
WI Extreme Heat $246 million $5 million $252 million
NV Ozone Air Pollution $887 million $11 million $898 million
TX West Nile Virus $812 million $274 million $1.1 billion
CO Wildfires $1.6 billion $23 million $1.6 billion
FL Harmful Algal Blooms - $546 million $557 million
WA Wildfires $2.2 billion $55 million $2.3 billion
NJ
NY Hurricane Sandy $2.5 billion $647 million $3.1 billion

TOTAL $8.4 billion $1.6 billion $10.0 billion

Limaye, V. S., Max, W., Constible, J., & Knowlton, K. (2019). Estimating the health‐related costs of 10 climate‐sensitive U.S. 

events during 2012. GeoHealth, 3(9) 245-265. https://doi.org/10.1029/2019GH000202



Results: An Inequitable Cost Burden
• Who pays for these costs?

• A disproportionate share of the illness-
related costs of the events (about 64%) 
were shouldered by Medicare and 
Medicaid patients.

• Older adults and the economically 
disadvantaged are among those most 
vulnerable to the health effects of 
climate-sensitive events.

• Health systems are not equipped to 
handle the climate crisis, but targeted 
interventions can benefit vulnerable 
communities.



Climate & Health Data: Goals and Obstacles
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Emergency Operations Center staff responding to the coronavirus crisis at 
CDC Headquarters in Atlanta, Georgia, on February 3, 2020.

(Credit: CDC)

• Better understanding of climate-
sensitive cost burden on 
individuals, families, employers, 
insurers, governments

• Demonstrating the health and 
financial benefits of a robust 
response to the climate crisis

• Investing in staff and partnerships 
to further local understanding of 
climate-worsened health harms

• Improving public health 
surveillance data systems and 
deployment of adequate technology 
to track this growing threat

ephtracking.cdc.gov/applications/heattracker/
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Combatting “Climate Silence”

washingtonpost.com/opinions/2021/08/09/
true-cost-climate-change-needs-include-health-toll

who.int/publications/i/item/cop26-special-report
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