
Climate Extremes and Your 
Health

Jesse E. Bell, PhD
Claire M. Hubbard Professor of Health and Environment
Faculty Fellow, Daugherty Water for Food Global Institute 
Department of Environmental, Agricultural, and Occupational Health
College of Public Health 
University of Nebraska Medical Center







Billion-Dollar Disasters are Increasing



Total Cost = $306 Billion; Deaths = 3,278



Source: Adapted from EM-DAT: The OFDA/CRED International Database, Belgium 2012
Keim, ME Extreme Weather Events: the role of public health 

Percentage of disaster-deaths worldwide according to each category of 
climate-related hazard, (1900-2013)



Drought Impacts



Climate is Affecting Your Health

Affecting Health Directly

Spreading Disease

Destroying & Disrupting Food Supplies

Disrupting Well-Being

Extreme Heat
Air Pollution
Extreme Weather

Diseases Spread by Insects, 
Ticks, and Rodents

Contaminated Water

Contaminated Food

Hunger and Malnutrition

Mental Health Problems
Conflict and Displacement
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Climate Change and Health



health2016.globalchange.gov



Executive Summary

Climate change threatens human health and well-being in the 
United States. The U.S. Global Change Research Program 
(USGCRP) Climate and Health Assessment has been 
developed to enhance understanding and inform decisions 
about this growing threat. This scientific assessment, called for 
under the President’s Climate Action Plan, is a major report of 
the sustained National Climate Assessment (NCA) process. 
The report responds to the 1990 Congressional mandate to 
assist the Nation in understanding, assessing, predicting, and 
responding to human-induced and natural processes of global 
change. The agencies of the USGCRP identified human health 
impacts as a high-priority topic for scientific assessment.

The purpose of this assessment is to provide a 
comprehensive, evidence-based, and, where possible, 
quantitative estimation of observed and projected climate 
change related health impacts in the United States. The 
USGCRP Climate and Health Assessment has been developed 
to inform public health officials, urban and disaster response 
planners, decision makers, and other stakeholders within and 
outside of government who are interested in better 
understanding the risks climate change presents to human 
health.

Climate change is a significant threat to 
the health of the American people. 



Figure from CDC’s Climate and Health Program
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1980-2018* NOAA Billion-Dollar Drought Disasters (CPI-Adjusted)

$241 Billion Lost

2,993 Deaths

25 Events

NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters (2018). https://www.ncdc.noaa.gov/billions/

https://www.ncdc.noaa.gov/billions/


200

Complex Pathways: Mental Health



Causal Process Diagram

Vins, H., Bell, J., Saha, S., & Hess, J. J. (2015). The mental health outcomes of drought: a systematic review and causal process 
diagram. International journal of environmental research and public health, 12(10), 13251-13275.



Increasing Incidence of Valley fever

Shriber, J., Conlon, K. C., Benedict, K., McCotter, O. Z., & Bell, J. E. (2017). Assessment of Vulnerability to Coccidioidomycosis in Arizona and 
California. International Journal of Environmental Research and Public Health, 14(7), 680.
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Valley Fever





• Climate Change is a Significant 
Health Threat

• All people are vulnerable… some 
more than others

• Costs are Increasing
• Multiple relationships between 

climate and health
• Lots to be gained by combining 

expertise 
• Multiple opportunities to address 

this issue

Closing thoughts



Email: jesse.bell@unmc.edu
Twitter: @JesseEugeneBell



Future Needs:  
Ø Still much to be learned about 

drought and public health
Ø What do public health 

departments need?
Ø Who else should be at the 

table? 
Ø Research is needed in many 

different areas:
§ Analysis of surveillance data
§ Improved environmental 

monitoring
§ Role of public health 

departments
§ Economic impact of drought 

on public health
§ Lessons learned and best 

practices





Drought Data on CDC’s National Environmental 
Public Health Tracking Network

• Data released on Tracking Network Download Datasets earlier this year:
• https://ephtracking.cdc.gov/download

https://ephtracking.cdc.gov/download


EXPOSURE
Exposure is contact between 

a person and one or more 
biological, psychosocial, 

chemical, or physical 
stressor, including stressors 

affected by drought and 
climate variability.

SENSITIVITY 
Sensitivity is the degree to 

which people or 
communities are affected, 

either adversely or 
beneficially, by drought and 

climate variability.

ADAPTIVE CAPACITY 
Adaptive capacity is the 
ability of communities, 

institutions, or people to 
adjust to potential hazards, 

to take advantage of 
opportunities, or to respond 

to consequences.

VULNERABILITY of Human Health to Drought

HEALTH IMPACTS 
Injury, acute and chronic illness 

(including mental health and stress-
related illness), and death

Determinants of Vulnerability



Health Outcomes
Exposure Pathways

Increase in Dust and dust Storms

Decrease in Water Quality and 
Quantity

More Frequent and More Intense 
Heat Waves

More Frequent Wildfires

Change in Vector Habitat and Range

Loss of Agriculture and Food Security

Infectious Disease

Mental Health Consequences

Injuries 

Respiratory Issues

Hunger/Famine

Heat Illnesses

Gastrointestinal Illnesses

Allergy-related Illnesses

Agricultural 
Management 

Practices

Preparedness of 
Health Departments

Local Environmental 
Conditions

Power, Transportation, 
Communication and 

Healthcare 
Infrastructure

Social 
Determinants of 

Health
Occupation Rural/Urban Race/Literacy/Age

Dependence on 
Caregivers and 

Medication

Water Supply

Environmental & Institutional 
Context

Meteorological Drought

Agricultural Drought

Socio-economical 
Drought

Hydrological Drought

Drought Types

Social & Behavioral 
Context


