
John R. Balmes, MD

University of California,

San Francisco and Berkeley

Evidence for Community 
Protection Policies



Outline

• Recent California fires

• Public health messaging

• Clean air shelters

• Evacuation



Sonoma-Napa Wildfires – Oct. 2017



Southern CA Wildfires – Dec. 2017



Family in LA – Dec. 2017 during the 
Thomas Fire



Catastrophic Wildfires

CA Climate Action Team, 2009 Report:
“An increase in the number, size and 
duration of fires will add to the air pollution 
that already burdens California.”
Risk of large wildfires:

–up to 55% increase by 2050
–up to 128% increase by 2099

• estimated burned area increase of 57 
percent to 169 percent



Climate Change and Increase in 
Wildfires
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Camp Fire – Nov. 9, 2018 



Public Health 
Response 

Improved planning and 
readiness on the part 
of the public health 
infrastructure and 
health care providers 
are necessary to 
reduce morbidity and 
mortality due to 
wildland fire smoke 
exposure 
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Public Health Advisories
Based on the U.S. EPA’s Air Quality Index:

“Good” 0-50

“Moderate” 51-100

“Unhealthy for sensitive groups” 101-150

“Unhealthy” 151-200

“Very Unhealthy” 201-300

“Hazardous” >300



Public Education 
Pre-fire season recommendations 
for people with pre-existing heart 
and lung disease:

1) Have an adequate supply of 
medication.

2) Have a written asthma plan.
3) If you plan to use a portable air 

cleaner, buy one appropriately 
sized before the smoke emergency.

4) Contact a health care provider if 
your condition worsens when you 
are exposed to smoke.

5) Only use appropriate respiratory 
protection.
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• Large fire burned for 2 months with poor air 
quality (high PM10)

• CDC investigators documented increased health 
care utilization for lower respiratory illness

• Recollection of public service announcements was 
associated with a reduced odds of reporting 
adverse respiratory health effects 

West J Med 2002;176:157-162

Joshua A Mott, Pamela Meyer, David Mannino, Stephen C Redd



• Limited evidence about effectiveness 
of public service advisories (PSAs) 
about wildfire smoke

• Simple and non-technical messages 
best recalled

• Recall depends on sociodemographics
• Some populations less likely to hear 

PSAs
• Compliance best for “stay indoors” 

and “reduce outdoor physical 
activity”

• Compliance depends on 
sociodemographics



• 1802 respondents surveyed 
• 88% reported hearing fire-related health messages and

nearly all (98%) understood the messages they heard 
• Respondents complied with most to all of the nontechnical health 

messages: staying inside the home (59%), avoiding outdoor 
exercise (88%), and keeping windows closed (76%) 

• Few (<5%) recalled hearing technical messages to place air 
conditioners on recirculate, or use HEPA filters, or use N-95 masks
during ash cleanup

• <10% of all respondents followed these specific recommendations

Journal of Health Communication 2012;17:698-712



• Qualitative study involving purposive sampling of individuals 
involved in management of prescribed burns in California, 
Montana, Oregon and South Carolina

• Communications challenges:
• Inconsistent messages
• Uncertainty about effectiveness

• Recommendations:
• Agency prioritization of smoke-related communications
• Allocation of agency resources for communications training
• Long-term relationships between agencies and the public
• Use of existing informal social networks

Environmental Management 2014;54:571–582



• Report assessed twitter data regarding asthma 
symptoms during a bushfire in New South Wales, 
Australia during October 2017

• Analysis suggest that use of this social network 
platform can be useful both syndromic surveillance 
and health management

• In some surveys, respondents have liked personal 
communication better than PSAs



• Simulation of effectiveness of public health forecast-based 
interventions

• Interventions were simulated in adults with asthma and 
congestive heart failure

• Different thresholds and levels of adherence were modeled
• Triggering interventions at lower PM2.5 thresholds (≤ 20 μg/m3)

with good compliance yielded the greatest risk reduction

2014;48:10571−10579



1) Smoke-related public health messages are communicated via a 
variety of channels, but limited evidence is available regarding 
their effectiveness for the general public or at-risk groups

2) Messages that use simple language are more commonly recalled,
understood, and complied with

3) At-risk groups may be advised to stay indoors before the general 
population, in order to protect the most vulnerable people 
in a community

2017;193:247-256





• Virtually no evidence about the 
effectiveness of community clean 
air shelters (CCAS)

• Feasibility of using large air 
conditioned spaces

• Need information about air 
exchange rates and filtration 

• Types of filters -- high efficiency 
media, electrostatic precipitators 
or HEPA

• Ease/difficulty of travel to CCAC
• Benefits of staying at home vs. 

going to CCAC
• If smoke events are expected to 

persist, HCASs might be a more 
viable option than encouraging 
prolonged stays at CCASs



• Increased duration of the use of HEPA air cleaners 
was associated with a reduced odds of reporting 
adverse respiratory health effects

• No protective effects were observed for duration 
of evacuation

West J Med 2002;176:157-162

Joshua A Mott, Pamela Meyer, David Mannino, Stephen C Redd



• Little evidence of the effectiveness 
of evacuation

• Previous evacuations have been 
associated with 
• morbidity and mortality among 

nursing home residents 
• infectious diseases among 

those residing in shelters
• mental health problems among 

adults and children
• Some guidelines reserve 

evacuation for protection from fire 
hazard only OR vulnerable 
individuals -- those particularly 
susceptible to health effects from 
smoke exposure and those 
requiring special assistance
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Increased Development - Urban Wildland 
Interface 



Coffey Park neighborhood burning



When Buildings and Vehicles Burn

• Structural fire smoke contains other toxic air 
contaminants, including
– HCN, HCl, phosgene, metals
– toluene, styrene, dioxins

• The Sonoma-Napa, Thomas, and Camp fires caused 
many buildings and motor vehicles to burn
– Local residents exposed to more than wood smoke

• The plumes that travelled to the SF Bay Area and 
Greater Los Angeles were almost entirely wood/biomass 
smoke



Case Study – UC Berkeley

• Oct. 13, 2017 – the AQI goes over 
200 during the day

– UC Berkeley issues a health 
advisory to students, staff, and 
faculty (stay indoors, consider 
wearing N95 masks if you have to 
be outside); classes not cancelled

– BAAQMD asks UC Berkeley to 
cancel the televised football game 
with Washington State

– Game not cancelled because AQI 
<200 by kickoff

24-hour PM2.5 levels 
exceeded 200 μg/m3 in 
Napa and 70 μg/m3 in 
Oakland on October 13 



Case Study – UC Berkeley

• Nov. 14, 2017 – AQI goes 
over 200 that Thurs. 
evening and is projected 
to stay high for days

– UC Berkeley cancels classes, 
but does not close campus

– UC Berkeley postpones the 
“Big Game” with Stanford 
scheduled for Sat. Nov. 16



Case Study -- Sacramento

• Nov. 15, 2017 – AQI goes 
over 300 in Sacramento and 
over 400 in Yuba City

• City of Sacramento starts 
providing free N95 masks at 
fire stations

• Sacramento County Health 
Department advises against 
wearing N95 masks
– False sense of protection



• “We’re facing a new reality where 
fires threaten peoples’ lives, their 
properties, their neighborhoods 
and cost billions and billions of 
dollars. We have to have the 
resources to combat the fires, and 
also have to invest in managing our 
vegetation and forests and all the 
ways we dwell in this very 
wonderful place — but a place 
that’s getting hotter.”
– Gov. Jerry Brown, 12/9/17



Thank you


