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Wildland Fires & Their Emissions
An Individual and Public Health Issue
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Known and Suspected Health 
Effects of Wildfire Smoke

Known
• Respiratory morbidity

- Asthma & COPD
- Bronchitis & pneumonia

• Susceptible populations
- Children, elders and those 

with chronic disease
Suspected

• All-cause mortality
• Cardiovascular morbidity
• Adverse birth outcomes

More data needed
• Risk of mortality
• Cardiovascular morbidity
• Susceptible populations
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Who’s at Risk from Wildfire Smoke
NHANES 2007-2010, N=10,898

Susceptible category

None

Respiratory only

Cardiovascular only

>65 years only

N

7135

642

319

1713

Percent (95% CI)

73.0 (71.4, 74.6) 

6.4 (5.5, 7.2) 

2.6 (2.3, 2.9) 

10.9 (10.1, 11.8) 

Respiratory and cardiovascular 136 1.0 (0.7, 1.3) 

Respiratory and >65 years 220 1.6 (1.3, 1.8) 

Cardiovascular and >65 years 608 3.8 (3.3, 4.3) 

All three groups 125 0.7 (0.5, 0.9)
NHANES = National Health and Nutrition Education Survey

8Wells EM, Dearborn DG, Jackson LW (2012). PLoS ONE 7(11): e50526



Who’s at Risk from Wildfire Smoke
NHANES 2007-2010, N=10,898

Susceptible category N Percent (95% CI)

None 7135 73.0 (71.4, 74.6) 

Respiratory only 642 6.4 (5.5, 7.2) 

Cardiovascular only 319 2.6 (2.3, 2.9) 

>65 years only 1713 10.9 (10.1, 11.8) 

Respiratory and cardiovascular 136 1.0 (0.7, 1.3) 

Respiratory and >65 years 220 1.6 (1.3, 1.8) 

Cardiovascular and >65 years 608 3.8 (3.3, 4.3) 

All three groups 125 0.7 (0.5, 0.9)

27% fall into at 
least one 

susceptible 
group 

category
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NHANES = National Health and Nutrition Education Survey
Wells EM, Dearborn DG, Jackson LW (2012). PLoS ONE 7(11): e50526
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Air Quality Awareness Among Adults
With Respiratory & Heart Disease

2014–2016 ConsumerStyles surveys U.S. adults were asked 
about self-reported asthma, respiratory disease, heart disease, 

and air quality awareness

• 49% of respondents were aware of air quality alerts

• Existing respiratory disease was associated with increased air 
quality awareness, existing heart disease was not

• 3% discussed with a health professional ways to reduce exposure
• 27% always/usually avoided busy roads to reduce exposure

• Opportunities exist to raise awareness of air quality alerts & 
behavior changes to reducing air pollution exposure among 
adults at risk of exacerbating respiratory and heart diseases

Mirabelli M et al. Am J Prev Med 2018 (5):679-87
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Changing U.S. Demographic Increases 
Wildfire Smoke-Related Risk

Changing U.S. Demographic
• U.S. population will continue to:

- Grow
- Median age will shift upward

Higher Prevalence of Chronic 
Diseases Conferring Risk to 
Wildland Fire Smoke
• Aging U.S. population with 

increasing prevalence of:
- Heart-lung disease, obesity, 

diabetes

Wildland-Urban Interface
• Growing by 4,000 acres/day in 

U.S.

Community-Health Vulnerability Index

Source: Xu J, Murphy SL, Kochanek DK, Arias E. NCHS Data Brief No.
267, 2016



Community-Health Vulnerability Index
Use in North Carolina

• Community-Health Vulnerability Index was adapted  for use in North Carolina

• CHVI discussion has given way to implementing prevention efforts, e.g. Smoke 
Sense

• Utilized CHVI to identify 
an at risk NC community 

• Added NC-specific layers 
(e.g., NC Forestry data)

• Engaged Hoke County 
stakeholders (e.g., local 
fire departments) to 
discuss vulnerability to 
smoke health impacts

Courtesy of Lauren Thie NC Department of Public Health 7

Hoke
County

CDC-funded North Carolina Health Program



Smoke Ready 
Toolbox for Wildfires
• Resources health 

officials can use to 
educate the public 
about the risks of 
smoke exposure and 
actions people can 
take to protect their 
health

https://www.epa.gov/sites/production/files/2018-
04/documents/smoke_ready_toolbox_for_wildfires

_tagged.pdf
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Fires: Current Conditions Page
• Current Smoke Map generated by 

NOAA Hazard Mapping System
• Current Advisories –

State/Local/Tribal agency blogs
• Wildland Fire Air Quality Response 

Program

May 9, 2016

Fires and Your Health

11
CDC: Before, During and

After a Wildfire
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How Smoke from Fires Can
Affect Your Health

 

https://airnow.gov/index.cfm?action=smoke.index



Public Health Recommendations
Exposure Reduction Measures

An individual can be advised to:
– Stay indoors
– Reduce outdoor physical activity
– Respirators (e.g., N-95) can help

in the short-term
– Activate asthma/COPD action plans
– Use a home clean air shelter

A community can be advised to:
– Cancel outdoor events
– Provide community clean air shelters
– Increase air filtration in institutions
– Evacuate

13
https://www3.epa.gov/airnow/

wildfire_may2016.pdf
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High Particle Pollution Events
Wildfire Smoke

Consistent with - Wildfire Smoke: 
Guide for Public Health Officials 14



Wildfire Smoke Guide 2018
Anticipate Availability Late Summer/Fall

• Updated look
• Smoke vs urban particles
• Addition of ozone
• Add sections

- PM web course
- Ash clean-up

• Stand-alone fact sheets
- Children
- Older adults
- Pets/livestock
- Preseason preparedness
- Exposure reduction
- Know when to evacuate

- Sensors

- Older adults
- Respirator use
- Ash clean-up

15



Wildfire Smoke Guide 2018
Fact Sheets Being Release as Approved
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Particulate Matter Web Course
Particle Pollution and Your Patients’ Health 
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Continuing education credit (CME, 
CNE, CEU) available from the CDC 
for physicians, nurses, and health 
educators

https://www.epa.gov/pm-and-your-patients-health/patient-education-tools



EPA’s Healthy Heart Program
Increasing Environmental Health Literacy

EPA’s Healthy Heart program aims to prevent 
heart attacks and strokes by:
• Raising public awareness about the role outdoor air 

pollution plays in cardiovascular health, and

• Steps individuals can take to reduce their pollution 
exposure

18http://www.epa.gov/healthyheart/



Healthy Heart Toolkit
www.epa.gov/air-research/healthy-heart-toolkit-and-

research

• When are air pollution levels 
high?

• Are you at risk?

• Steps to Protect Your Heart

• How to Reduce your Risk?

• Warning Signs of a Heart 
Attack

• Warning Signs of a Stroke

https://www.epa.gov/air-research/healthy-heart-toolkit-and-research-steps-you-can-take 19



Air Quality & Smoke Plume Info

• Smoke Sense provides 
information about current 
and future air quality

• Forecasted smoke plumes 
can be visualized

• Less time outside during 
smoke episodes to 
decrease exposure, & 
protect health

• Smoke Sense helps collect 
information about who, 
when, and how frequently 
people are impacted by 
smoke

• Information about smoke 
in the air and symptoms 
experienced in the past 
week will be logged 23



Coming This Fall

AirNow Redesign

• Look will be different: focus on 
local conditions

• Mobile-friendly web site

• Same great information
– Health Care Provider page

– Fires: Current Conditions page

• Better display of temporal changes 
in air quality
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Partnering with Million Hearts®

EPA’s contributes the Healthy Heart program
- to the National Prevention Strategy
- and the fight against heart attacks and strokes

http://millionhearts.hhs.gov/aboutmh/partners/epa.html 22



Million Hearts®

Educational Tools on Particle Pollution

https://millionhearts.hhs.gov 23



Questions

Thank you
Wayne E. Cascio, MD, FACC
Director
National Health and Environmental Effects Research Laboratory
Office of Research and Development
U.S. Environmental Protection Agency

Email: cascio.wayne@epa.gov

• No conflicts of interest
• The presentation represents the opinions of the 

speaker and does not necessarily represent the 
policies of the US EPA
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