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How Predictable Disasters Are Redefining 
Quality Healthcare

An Ounce of Prevention

Kristine Nixon & Elizabeth Goodman
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What we’ll talk about
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Climate changes are turning previously rare events into annual rituals.

▪ Case Study: The Camp Fire
▪ Immediate impacts on senior population
▪ Long term impacts on seniors and the healthcare system

▪ The national landscape of community risk
▪ Conclusion



The Camp Fire: November 8, 2018
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7:30 am
The view from Chico, CA….
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The Fire
▪ Started at 6:30 am 

on Camp Creek Road
▪ Spread at 80 football fields 

per minute
▪ Within 4 hours, burned down 

the town of Paradise and 
surrounding areas
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The Fire
▪ Started at 6:30 am on Camp Creek 

Road
▪ Spread at 80 football fields per minute
▪ Within 4 hours, burned down the town 

of Paradise and surrounding areas

50,000 evacuated
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https://www.nbcnews.com/news/us-news/california-wildfire-was-world-s-costliest-natural-disaster-2018-insurer-n956376

The aftermath

Over 19,000 
structures 
destroyed

30,000 people 
permanently 
displaced

86 people died, 
most over 60 years 
old. 



CCSQ WORLD USABILITY DAY

The immediate impact on seniors
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Paradise was a retirement community. 
A quarter of the population were 65 and older. 
▪ Many left behind medications, wheelchairs, walkers, 

and essential medical equipment
▪ Respiratory illnesses increased due to smoke and particulate matter
▪ Norovirus (stomach virus) swept through the temporary shelters
▪ Emphasis and support was on physical health and basic needs
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2 months later: our community
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The need for temporary shelter became permanent
▪ Hazardous materials, water contamination, and smoke damage prevented 

residents from returning to Paradise
▪ Within 2 months, the medium house price increased from $325K to $400

Seniors on fixed income didn’t have the energy to rebuild or the finances to 
buy

This isn’t just a Medicaid problem….
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Nov 9, 2018   Outside Feather River Hospital

Photo: Chico Enterprise Record

https://www.google.com/search?q=feather+river+hospital+during+camp+fire&hl=en&authuser=0&tbm=isch&source=hp&biw=1536&bih=688&ei=20VpY6iWKPO-kPIPsbC7uAU&iflsig=AJiK0e8AAAAAY2lT6zXkj8zAKE6NiM1Zjsobo3lesinT&ved=0ahUKEwjo78ux0Zz7AhVzH0QIHTHYDlcQ4dUDCAc&uact=5&oq=feather+river+hospital+during+camp+fire&gs_lcp=CgNpbWcQAzoFCAAQgAQ6CAgAEIAEELEDOgcIABCABBADOgsIABCABBCxAxCDAToICAAQsQMQgwE6BggAEAgQHjoHCAAQgAQQGDoECAAQHlAAWJ1EYJRFaAFwAHgAgAGVAYgBqyGSAQUxMy4yN5gBAKABAaoBC2d3cy13aXotaW1nsAEA&sclient=img#imgrc=FwDoJI9_yvC7qM
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2 months later: our healthcare system
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Butte County lost significant healthcare services 
▪ 101-bed acute hospital (and leading employer)
▪ All emergency services in Paradise
▪ Medical offices and providers
▪ Long term care facilities and care homes

Outside Feather River Hospital – Nov 9, 2018

https://krcrtv.com/news/deprecated-camp-fire/bill-to-allow-a-stand-alone-er-in-paradise-passes-both-houses-headed-to-governor-newsom
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4 years later: our community
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The senior population is priced out of housing and rental markets
▪ 92% of Paradise’s population resettled elsewhere 

▪ Medium house price in Chico increased by $175,000

▪ Oct 2018 = $325,000
▪ May 2022 = $500,000

▪ One-bedroom apartment rent = $1,250

▪ 26% of the homeless population in Butte County is now over 65
Housing has become a MAJOR social determinant of health

Redfin

Medium house prices 
in Chico, CA

https://www.redfin.com/city/3390/CA/Chico/housing-market
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4 years later: our healthcare system
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Wildfires create healthcare deserts
▪ Providers moved out of the area, 

exacerbating the healthcare 
shortage

▪ Rural hospitals lack the bargaining 
power of larger networks to set 
rates, yet face increased demand 
and costs

▪ Only half the long-term care 
facilities remain

▪ Shelters are becoming medical 
respite sites
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The impacts of natural disasters last for years,
and they aren’t anomalies anymore.
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Seasonal wildfires in more regions…

Monthly Burned Area Due to Wildfires in the United States 
Between 1984–2001 and 2002–2020
epa.gov map viewer

https://www.arcgis.com/home/webmap/viewer.html?webmap=b838af94dc69426ab16b396b15d4063a&extent=-180,6.3042,24.0671,74.3992
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Affect more people…

“Around 130 million people or 
more could be detrimentally 
impacted by wildfire pollution
from the [Pacific Northwest], 
comprised of ~34 million in the 
PNW, ~23 million in Central USA 
and ~72 million in the Northeast.”

New seasonal pattern of pollution emerges from changing North 
American wildfires. Buchholz, R.R., Park, M., Worden, H.M. et al. Nat 
Commun. 2022. 13, 2043. Link

Photo: Stuart Rankin, using NOAA imagery

Camp Fire

Me (plus over 
7 million other 
people) 

https://doi.org/10.1038/s41467-022-29623-8
https://www.flickr.com/photos/24354425@N03/45789928131/in/photolist-2cLimkv-P8YvUM-2bJJ2tf-2a56En1-2cPaadt-P3psU4-P84txt-2a25xaL-P3Sb7c-9NDgMs-2bNRWpC-QM7kAq-fQpGAA-2cFTf9q-5sSCYK-6SH3PW-5sX345-2cMAwMH-2cLgkes-2a56FFd-2cP3qTR-2bnvZfD-2cNdsaq-2cJdY5u-2cJP9ts-2buDVDn-2bJJ2us-2cP3qRr-2bGyAKC-2buDWfT-QES2VQ-P5s8KK-2bEraxE-P3ZpP8-2bs6WHT-2cQB56B-5sSDjR-2TZf4k-2a25wQN-2TZeck-a8EmLm-2Tk7cQ-QES1C9-5qEg9a-2a25x8S-2bwaTye-QM9RFm-2a25x5q-2a25T3b-2cMAwyg
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Now and in the future

Projected increase in days with high wildfire risk

US wildfire potential: a historical view and future projection using high-resolution 
climate data. Brown, E. et al. 2021 Environ. Res. Lett. 16 034060 Link

Spring Summer FallWinter

https://iopscience.iop.org/article/10.1088/1748-9326/aba868/pdf
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What can we do when half the year is fire season?

Predictable Disasters: AI and the Future of Crisis Response. Tarek Ghani and Grant Gordon  
in  Breakthrough: Harnessing technology for a better future. Link

https://www.brookings.edu/wp-content/uploads/2021/12/Chapter-Six_Breakthrough.pdf
https://www.brookings.edu/wp-content/uploads/2021/12/Chapter-Six_Breakthrough.pdf
https://www.brookings.edu/wp-content/uploads/2021/12/Chapter-Six_Breakthrough.pdf
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Disasters are not 
inevitable
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Not all wildfires are disasters.
A hazard becomes a disaster 
when its negative effects 
overwhelm a community’s 
ability to mitigate them. 

A disaster is a risk, 
not a certainty. 

https://hazards.fema.gov
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Healthcare has 
well-developed frameworks 

for individual health risks

Trends in National Death Rates From Heart Disease in the 
United States, 2010‒2020. Woodruff, R.C. et al. AHA 
Scientific Sessions 2022. Link

Clinical prediction and the idea of a population. 
Armstrong D. Soc Stud Sci. 2017 Apr;47(2):288-299. 

https://www.abstractsonline.com/pp8/#!/10611/presentation/17031
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A concluding challenge
How might we all, together, get more 
resilient in the face of predictable disasters?
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Environmental disasters don’t end once 
they are cleaned up

They hit the most vulnerable populations first and hardest.
They damage entire communities as well as healthcare systems.
Healthcare services decrease while the need increases dramatically.

This is a public health crisis.
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Our healthcare programs need to continue to evolve
Climate change is a social determinant of health

Shortages of affordable housing, transportation, and food increase exponentially with 
environmental disasters
Our government healthcare programs need to expand to include health-related social needs
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