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Webinars

Series of scientific webinars 

that provide a forum for 

discourse on scientific 

issues.

Live and On-Demand

Case Conferences 

Journal Clubs

Grand Rounds

CE Available

Online Courses

Interactive and Self-Paced

Evidence-based online 

courses on a variety of 

children's environmental 

health topics.

CE Available

Resource Catalog

Fact sheets, journal 

publications, reports, and 

other resources for 

parents, community 

members, patients and 

healthcare professionals

Topics included: 

Air Quality, Pesticides, 

Natural Disasters, BPA, 

Mold, Lead, Mercury
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Learning Objectives

1) To identify scope of wildfires in the U.S. and identify 

interagency resources available.

2) To describe health impacts of wildfires and identify 

populations of concern.

3) To learn risk communication strategies to address 

wildfire smoke for health professionals.



Wildfire Smoke and Public Health

Where is it? What can we do?

Ana Rappold



Overview

 Health effects of wildland fire smoke – Rappold

 AirNow website – Stone, Cascio

• Smoke tools

• Fires: Current Conditions web page

• Wildfire Smoke: Guide for Public Health Officials

• Health tools

• PM Web course

• Ozone web course, fact sheets



Health effects of smoke 

Daily Counts of Asthma ED Visits; Pocosin 
Lakes NC 2008 

First day of flaming

3 days of high exposure



Health Effects of Wildland Fire Smoke

Percent change in cumulative RR by discharge diagnosis category for exposed and referent 

counties in NC during 3-day period of high exposure compared with the entire 6-week study period.

Rappold AG et al. Environ. Health Perspectives 2011 8



Health Effects of Wildland Fire Smoke

• Reviewed 61 peer reviewed journal articles on the topic of forest fire/wildfire 

smoke and health, published between 1 January 1986 and 30 May 2014.

• Since May 2014 several more studies have emerged including Tinling et al 2016, 

Haikerwal et al 2016, Haikerwal et al 2015; Resnick et al 2015; Johnston et al 

2014; Reid et al 2016.
9



Health effects of smoke 

Health effects known or suspected to be 

caused by wildland fire smoke:

• All-cause mortality

• Asthma & COPD exacerbations 

• Bronchitis & pneumonia

• Childhood respiratory disease

• Cardiovascular outcomes

• Adverse birth outcomes

• Symptoms such as: eye irritation,

sore throat, wheeze and cough

Source: Studies reviewed in Liu et al 2015.



Who is at risk? 

 Susceptible populations include –

• Pregnant women and fetuses 

• Children

• Older populations

• Populations with pre-existing respiratory disease

• Populations with pre-existing cardiovascular disease

• Populations with lower socio-economic status

 Populations suspected to be at greater risk –

• Populations with chronic inflammatory diseases (e.g., diabetes, 

obesity)

• Populations with specific genetic polymorphisms (e.g. GSTM1) that 

mediate physiologic response to air pollution



AQI Color Code

Green Yellow Orange Red Purple
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% of AQI codes 

on clear days 89.50% 9.15% 1.26% 0.08% 0.01%

% of AQI codes 

on plume days 70.30% 24.00% 5.27% 0.43% 0.03%

% Plume Days for 

each AQI code 6.10% 18.00% 25.80% 30.10% 28.80%

Odds Ratio 0.278 3.13 4.34 5.2 4.82
F

R
M
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M

2
.5

% of AQI codes 

on clear days 70.60% 28.80% 0.58% 0.08% 0.00%

% of AQI codes 

on plume days 46.40% 51.70% 1.65% 0.25% 0.01%

% Plume Days for 

each AQI code 4.20% 10.60% 15.80% 16.50% 50.00%

Odds Ratio 0.36 2.65 2.88 3.02 15

Daily Air Quality Index, 2006-2013

How often do fires impact air quality?

12

https://airnow.gov/index.cfm?

action=particle_health.index



Air Quality Impacts of Wildland Fires

How much does smoke contribute to 

air quality and how often does it lead 

to exceeding daily standard?

Health protective standards

Annual - 12 μg/m3 daily average

Daily  – 35 μg/m3

2008-2012



Forecast based intervention study

Implementing 

interventions at 

“High Smoke” 

only does not 

improve health 

outcomes

We simulated forecast -

based interventions in 

population

using forecast predictions 

of PM2.5 from NOAA’s 

Smoke Forecasting System 

and asked 

“ If we reduced exposures 

according to the forecasts 

would we observe a 

corresponding reduction in 

health effects?

Rappold et al. Environmental Sci & Technology 2014



Other Forms of Interventions

Current research and other activities focus on reducing the impacts on 

health in the affected communities.

Smoke tools

Air Quality Flag Program

Fires: Current Conditions web page

Wildfire Smoke: Guide for Public Health Officials

Health tools

PM Web course

Ozone web course, fact sheets

• Workshop on Wildfire Smoke and 

Health Risk Communication, RTP, 

Sept 2016 was organized to 

improve health risk 

communication and management.

• Improving Air Quality Awareness 

through Message Content and 

Delivery Mechanism - Identified 

among the 5 key gaps in 

workshop.

Air Quality and Outdoor Activity Guidance for Schools

www.airnow.gov/flag



AirNow.gov

Wildfire Smoke and Public 
Health Information

Susan Lyon Stone



AirNow (www.AirNow.gov)

www.airnow.gov



 Current Smoke Map 

generated by NOAA HMS

 Current Advisories –

State/Local/Tribal agency 

blogs and Wildland Fire Air 

Quality Response 

Program

Fires: Current Conditions Page

Current Conditions Map - May 9, 2016

Current Advisories

CA Smoke Blog
USFS Wildland Fire Air Quality Response Program



How Smoke from Fires Can Affect Your Health

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



Wildfire Guide 2016

• Primarily a federal/California document; 
housed on AirNow website

• Updated air quality and health 
information

• Evidenced-based exposure reduction 
measures

• Entirely new section on communicating 
air quality

• Uses “Current PM” levels from AirNow

• Uses satellite information on Fires: 
Current Conditions page

• Visual range information updated

• PEHSU fact sheets about children’s 
health, 2011

• Information about new interagency 
Wildland Fire Air Quality Response 
Program https://www3.epa.gov/airnow/wildfire_may2016.pdf



Wildfire Guide 2017

• Updated look

• Addition of ozone

• Smoke vs urban particles

• Add sections
• PM web course

• Sensors

• Ash clean-up

• Stand-alone fact sheets
• Children

• Older adults

• Pets/livestock

• Preseason preparedness

• Exposure reduction

• Respirator use

• Ash clean-up

• Know when to evacuate



Wildfire Guide 2017 – Example Draft Fact Sheets

Wildfire Factsheets Under Development. 

Original PEHSU Wildfire Factsheet available at: http://www.pehsu.net/cgi/page.cgi/resources.html



Health Providers Page

Health Tools

Wayne E. Cascio



Web Course Tour – Health Providers Page 

Particle Pollution and Your Patients’ Health

Applied for 

continuing 

education credit 

from CDC for 

physicians, 

nurses, and 

health educators

24
https://www.epa.gov/pm-and-your-patients-health/patient-education-tools



What Is It?  Who Is It For?

Particle Pollution and Your Patients’ Health is a short, evidence-
based training course that:

 Describes the biological mechanisms for cardiovascular 
and respiratory health effects with particle pollution exposure

 Helps health-care providers advise their patients about particle 
pollution exposure

 Provides practical education tools to help patients understand 
how particle pollution exposure can affect their health and how to 
use Air Quality Index to protect health

Particle Pollution and Your Patients' Health is designed for:

• Diverse range of physicians

• Nurses and nurse practitioners

• Asthma educators

• Other medical professionals who counsel patients about lung, 
heart or vascular disease

25



What is Particle Pollution?

26
https://airnow.gov/index.cfm?action

=aqibasics.particle



Cardiovascular Effects

27
Bit.ly/epahealthyheart

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

s.particle



Respiratory Effects

28

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

https://airnow.gov/index.cfm?action=aqibasics.particle

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


Patient Exposure and the AQI

29https://www3.epa.gov/airnow/health-

prof/common-air-pollutants-2011-high.pdf



High Particle Pollution Events

Consistent with Wildfire Smoke: 

Guide for Public Health Officials
Photo Courtesy of California Department of Public Health



Clinical Scenarios

Balanced, evidence-based responses to these scenarios:

 Man (75 yr) with a history of hypertension, hyperlipidemia, diabetes, & 
atherosclerotic coronary artery disease has shortness of breath and chest pain 
when walking

 Woman (68 yr) with heart failure appears to be volume overloaded with 
increased central pressures

 Man (57 yr) with a five-year history of coronary artery disease, received a 
shock from his ICD for sustained and rapid ventricular tachycardia

 Elderly gentleman, complains of frequent cough with phlegm, which he has 
developed in the recent months

 Boy (6th grade) with asthma, has wheeze

 Woman (35yr), non-smoker who has seasonal allergy symptoms (rhinitis, 
conjunctivitis) that she cannot control with the over-the-counter medication  

31



Ozone Web Course for Health Professionals

Does not offer CME at this time

https://www.epa.gov/ozone-pollution-and-your-patients-health/ozone-and-your-patients-

health-about-course



Downloadable Factsheets

Asthma Cardiovascular Disease – February 2016

www3.epa.gov/airnow/asthma-flyer.pdf (English)

www3.epa.gov/airnow/health-prof/EPA-poster-Spanish-

2008.pdf (Spanish)

www3.epa.gov/airnow/heartflyer.pdf (English)

www3.epa.gov/airnow/heartflyer-sp.pdf (Spanish)

https://www3.epa.gov/airnow/asthma-flyer.pdf
https://www3.epa.gov/airnow/health-prof/EPA-poster-Spanish-2008.pdf
https://www3.epa.gov/airnow/heartflyer.pdf
https://www3.epa.gov/airnow/heartflyer-sp.pdf


Key Resources

• AirNow

• Air Quality Flag Program

• Current Conditions

• Health Providers Page

• Wildfire Smoke and Health

• Wildfire Smoke: Guide for Public Health 

Officials

• Wildfire Trends

• California Air Resources Board Resources

• CDC Wildfire Factsheets

• PEHSU Wildfire Fact Sheet

• Wildland Fire Air Quality Response Program

http://www.airnow.gov/
http://www.airnow.gov/flag
https://airnow.gov/index.cfm?action=topics.smoke_wildfires
https://airnow.gov/index.cfm?action=health_providers.index
https://airnow.gov/index.cfm?action=smoke.index
https://www3.epa.gov/airnow/wildfire_may2016.pdf
https://www3.epa.gov/climatechange/science/indicators/ecosystems/wildfires.html
https://www.arb.ca.gov/smp/progdev/pubeduc/protocol_tools.htm
https://www.cdc.gov/disasters/wildfires/index.html
http://www.pehsu.net/cgi/page.cgi/resources.html
https://www.wildlandfiresmoke.net/
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