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Climate change is the 
greatest threat to human 
health of our time.
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Climate Change is already 
impacting the health of 
individuals across the US



Kossin JP. A global slowdown of tropical-cyclone translation speed. Nature . 2018;558:104-107 | Emanuel K. Assessing the present and future 
probability of Hurricane Harvey’s rainfall. Proc Natl Acad Sci U S A. 2017;114:12681-12684

Climate Change
Alters the behavior of extreme weather events

Warmer air holds more water 
vapor, which increases the water 
capacity of hurricanes

Rainfall over Houston during Hurricane Harvey
National Oceanic and Atmospheric Administration (NOAA)



Kossin JP. A global slowdown of tropical-cyclone translation speed. Nature . 2018;558:104-107 | Emanuel K. Assessing the present and future 
probability of Hurricane Harvey’s rainfall. Proc Natl Acad Sci U S A. 2017;114:12681-12684

Climate Change Alters the Behavior of Storms
Hurricane Harvey flooded chemical plants, oil refineries, and Superfund sites

Rainfall over Houston during Hurricane Harvey
National Oceanic and Atmospheric Administration (NOAA)

Cancer-causing industrial pollution
https://projects.propublica.org/toxmap/



Climate Change – Storm Behavior
Increase community exposure to carcinogens

Risser MD, Wehner MF. Attributable human-induced changes in the likelihood and magnitude of the observed extreme precipitation during 
hurricane Harvey. Geophys Res Lett. 2017;44:12-457

Arkema Chemical Plant

Houston Ship Chanel
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Where are these carcinogens 
coming from?



Reliance on Fossil Fuels
Shared cause of climate change and rise in exposure to carcinogens
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Silverman DT. Diesel Exhaust and Lung Cancer-Aftermath of Becoming an IARC Group 1 Carcinogen. Am J Epidemiol. 2018 Jun 
1;187(6):1149-1152. doi: 10.1093/aje/kwy036. 

Fossil Fuels

Extraction
Processing
Transportion
Waste Management



Natural Gas Extraction - Fracking 
Carcinogens released during fossil fuel extraction

9https://www.nrdc.org/stories/fracking-101#imgset-lightbox-7842



Reliance on Fossil Fuels
Shared cause of climate change and rise in carcinogens
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Fossil Fuels

Extraction1

Processing2



Oil Refineries - Superfund Sites
Carcinogens released during fossil fuel processing

Comprehensive Environmental Response, 
Compensation, and Liability Act of 
1980 (CERCLA)

Administered by the Environmental Protection Agency 
(EPA)

Investigate and cleanup sites contaminated with 
hazardous substances
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https://www.epa.gov/superfund/superfund-site-assessment-
process#:~:text=The%20Superfund%20site%20assessment%20process,tribes%20or%20other%20environmental%20programs.



https://www.epa.gov/superfund/superfund-site-assessment-
process#:~:text=The%20Superfund%20site%20assessment%20process,tribes%20or%20other%20environmental%20programs.

Superfund Sites
Carcinogens Released During Fossil Fuel Processing
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Imperial Refining Co. Superfund Site, OK

Wilcox Oil Company Superfund Site, OK 

Sinclair Refinery Superfund Site, NY Texaco Refinery Superfund Site, IL



13https://www.ucsusa.org/sites/default/files/2020-07/a-toxic-relationship.pdf

Florida has one of the highest 
density of superfind sites in the US

Sinking land
Rising sea levels
Strong and frequent extreme 
tropical storms

Hotspot for Superfund site 
flooding



Reliance on Fossil Fuel
Shared cause of climate change and rise in carcinogens

14https://www.washingtonpost.com/sf/local/2017/10/21/in-the-shadows-of-refinery-row-a-parable-of-redevelopment-and-race/

Fossil Fuels

Extraction1

Processing2
Refineries in operation today 
release carcinogens in the air, 
water, and soil during processing 
of fossil fuels



Rise in Carcinogens During Fossil Fuel Processing
Oil Refineries

Petroleum products
• Fuel

• Chemicals

• Plastic

15https://www.epa.gov/hw/documents-related-hazardous-waste-listing-petroleum-refining-process-wastes



Petroleum Products – Plastic
Only 9% of plastic is recycled

16https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/plastics-material-specific-data



Reliance on Fossil Fuel
Shared cause of climate change and rise in carcinogens
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Fossil FuelsTransportation3

Extraction1

Processing2
https://www.nrdc.org/stories/natural-gas-101

https://www.nrdc.org/sites/default/files/tarsandssafetyrisks.pdf



Reliance on Fossil Fuel
Shared cause of climate change and rise in carcinogens
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Fossil Fuels

Transportation3

Extraction1
Processing2

Consumption4



Reliance on Fossil Fuel
Shared cause of climate change and rise in carcinogens
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Fossil Fuels

Transportation3

Extraction1
Processing2

Consumption4
Waste5

Coal Ash Ponds
https://grist.org/article/why-obamas-plans-to-clean-up-
coal-ash-barely-got-off-the-ground/



Reliance on Fossil Fuel
Shared cause of climate change and rise in carcinogens
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Fossil Fuels

Transportation3

Extraction1
Processing2 Each step contributes to both 

climate change and increased 
exposure to carcinogens

Consumption4
Waste5



Disruptions in Access to Care
Changing frequency and behavior of extreme weather events

Hurricane Harvey

https://abcnews.go.com/US/hurricane-marias-devastation-includes-
national-shortage-critical-medical/story?id=52338843



National Cancer Database
American Cancer Society 

American College of Surgeons

• Hospital-based

• ~70% of cancer cases in the US

Federal Emergency Management 
Agency (FEMA)
Presidential Disaster Declarations

Facilities Impacted by a Hurricane
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Impact of Hurricanes on Access to Care
Among individuals who have been diagnosed with cancer

Nogueira LM, Sahar L, Efstathiou JA, Jemal A, Yabroff KR. Association Between Declared Hurricane Disasters and Survival of Patients With Lung 
Cancer Undergoing Radiation Treatment. JAMA. 2019;322: 269-271.



Receipt of Radiation Therapy 
• Electricity

• Specialized Teams

• Daily Schedule

Non-Small Cell Lung Cancer (NSCLC)
• Non-operable

• Locally advanced

Patients whose facility was impacted 
by a hurricane during radiation 
treatment 

Propensity Score Matched
• Relevant clinical characteristics

• Same facility

• No disaster declarations
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Impact of Hurricanes on Access to Care
Among cancer patients undergoing radiation therapy

Nogueira LM, Sahar L, Efstathiou JA, Jemal A, Yabroff KR. Association Between Declared Hurricane Disasters and Survival of Patients With Lung 
Cancer Undergoing Radiation Treatment. JAMA. 2019;322: 269-271.



Impact of Hurricanes on Cancer Patients
Disruptions in access to care and worse survival

24

Worse overall survival
HR (95% CI)

1.19 (1.07, 1.32)

Nogueira LM, Sahar L, Efstathiou JA, Jemal A, Yabroff KR. Association Between Declared Hurricane Disasters and Survival of Patients With Lung 
Cancer Undergoing Radiation Treatment. JAMA. 2019;322: 269-271.



Facilities Impacted by Hurricanes 
American Hospital Association (AHA) + FEMA (2016-2020)

25https://www.ahadata.com/



Facilities Impacted by Extreme Weather Events 
American Hospital Association (AHA) + FEMA (2016-2020)
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Facilities Impacted by Extreme Weather Events 
American Hospital Association (AHA) + FEMA (2016-2020)
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Emergency Preparedness Plans
For individuals diagnosed with cancer

28https://www.cdc.gov/cancer/survivors/patients/be-prepared-for-an-emergency.htm

Many cancer centers do not 
provide a survivorship care plan

Some medications are not eligible 
for extra supplies (e.g. pain 
medication)



Emergency Preparedness Plans
Burden on the individual

29cancer.org

https://www.washingtonpost.com/weather/2021/05/02/california-
wildfire-season-growing/

https://psmag.com/environment/fixing-americas-
disability-disaster-response



Emergency Preparedness Plans
Required for all Medicare and Medicaid participating providers by CMS

30https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertEmergPrep/Emergency-Prep-Rule

Does not require Emergency 
Preparedness Plans to be shared

How many institutions are 
compliant with this requirement?

Are these plans tailored to the 
population served and the 
common disasters in the area?

No lessons learned



Disruptions in Access to Care
Changing frequency and behavior of extreme weather events

Burden on the individuals
https://aging.com/disaster-preparedness-for-
seniors/



Consequences of cancer diagnosis and treatment
• Physical 

• Psychological

• Socioeconomic

Individuals diagnosed with cancer are a vulnerable population to the health 
hazards of climate change

Beyond disruptions in access to care

32cancer.org



Increased sensitivity to climate 
change health hazards
• Heat waves

• Infections during floods

• Respiratory issues during wildfires

Individuals diagnosed with cancer
Vulnerable population to the health hazards of climate change

Physical consequences
• Organ Damage

• Weakened Immune System

• Anemia

• Fatigue

• Dehydration

Psychological consequences
• Depression

• Cognitive impairment

https://www.cancer.org/treatment/treatments-and-side-effects.html



Harder to prepare and respond to 
disasters
• Ability to evacuate

• Stockpile food

• Housing infrastructure

- Insulation

- Air conditioning

- Air filters

Individuals diagnosed with cancer
Vulnerable population to the health hazards of climate change

Socioeconomic consequences
Financial Hardship

• Out-of-pocket expenses

• Ability to remain employed

Altice CK, Banegas MP, Tucker-Seeley RD, Yabroff KR. Financial Hardships Experienced by Cancer Survivors: A Systematic Review. J Natl 
Cancer Inst. 2016 Oct 20;109(2):djw205



Climate Change
Vulnerable Populations

https://www.cdc.gov/nceh/hsb/disast
er/atriskguidance.pdf

Socioeconomic
Status

Gender
Identity

Language
Race

Cancer
Diagnosis



36cancer.org

Conclusion



Reliance on Fossil Fuel
Shared cause of climate change and rise in carcinogens
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Fossil Fuels

Transportation3

Extraction1
Processing2

Consumption4
Waste5



Climate Change
Alters the frequency and behavior of extreme weather events

Nogueira LM, Yabroff KR, Bernstein A. Climate change and cancer. CA Cancer J Clin. 2020 Jul;70(4):239-244. 

Primary Prevention
Exposure to carcinogens

Secondary Prevention
Disruptions in access to care



Intersectionality
Vulnerability to the health threats of climate change
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Adaptative Capacity
Ability to cope with climate 
hazards

Sensitivity
The degree to which climate 
hazards impact humans

Socioeconomic
Status

Gender
Identity

Language
Race

Cancer
Diagnosis

Location

Exposure
Human contact with 
environmental hazards



Healthcare System Emissions

40cancer.org

Clean Energy Source



Reduce Healthcare System Emissions
Promote better health outcomes due to health co-benefits of climate mitigation strategies

41cancer.org

Nogueira LM, Yabroff KR, Bernstein A. Climate change and cancer. CA Cancer J Clin. 2020 Jul;70(4):239-244. 
Eckelman MJ, Sherman J. Environmental impacts of the U.S. health care system and effects on public health. PLoS One. 2016;11:e0157014. 
Sherman JD, MacNeill A, Thiel C. Reducing pollution from the health care industry. JAMA. 2019;322:1043-1044



Reduce Healthcare System Emissions
Food Purchases

Environmentally Responsible Food
• Manufacture

• Shipment

• Waste

Meat from ruminants
• Production of feed

• Processing

• Transport

• Methane emissions by ruminants

• Feedlot practices

• Antibiotic and Pesticide Use

• Waste

42
GodfrayHCJ, Aveyard P, Garnett T, Hall JW, Key TJ, Lorimer J, Pierrehumbert RT, Scarborough P, Springmann M, Jebb SA. Meat consumption, health, and the 
environment. Science. 2018 Jul 20;361(6399):eaam5324. 

Red meat is associated with colorectal 
cancer risk



Reduce Healthcare System Emissions
Promote better health outcomes

43cancer.org

Nogueira LM, Yabroff KR, Bernstein A. Climate change and cancer. CA Cancer J Clin. 2020 Jul;70(4):239-244. 
Eckelman MJ, Sherman J. Environmental impacts of the U.S. health care system and effects on public health. PLoS One. 2016;11:e0157014. 
Sherman JD, MacNeill A, Thiel C. Reducing pollution from the health care industry. JAMA. 2019;322:1043-1044



What To Do?



Do Your Research
Health impact of climate change

Evidence base 
• Implement policies

• Environmental Reviews

• Impact Analysis

Health Outcomes
• Energy infrastructure development

• Emissions standards

• Building codes

• Government subsidies

45

Jacobs-Shaw, R., What Standing Rock te aches us about environmental racism and justice . Health Affairs, 2017.
Johnston, J. and L. Cushing, Chemical Exposures, Health, and Environmental Justice  in Communities Living on the  Fence line of 
Industry. Curr Environ Health Rep, 2020. 7(1): p. 48-57.



“
“

Give me a lever long 
enough, and I shall move 

the world.
Archimedes

46cancer.org



Thank you!

47
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