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Overview:

e Summarize four recent research examples where collaborations
with state partners lead to impactful research.

* Motivate you to consider whether similar collaborations can
happen in your state.

* Motivate us to consider what tools and research is needed to
facilitate education, preparedness and resiliency in our
communities.



SEPA Wildfire and Smoke in Our Community

«

Satellite image showing the‘location of Evans Road Fire in the
Pocosin Lakes National Wildlife Refuge, NC

_

Evans Road Fire:

Initiated by lightning
strike on June 1, 2008

Burned 40,704 acres of
peat bogs

On average peat was 3ft
in deep, up to 15ft

Suppression efforts cost
approx. $20M, 2 billion
gallons of water, 202 days

400 local, county, state
and Federal personnel +
volunteers

www.fws.gov/pocosinlakes/news/ERF/news-erf-oyt.html



= Daily Counts of Asthma ED Visits
SEPA y

2008 Pocosin Lakes National Wildlife Refuge Peat Fire

Exposed Counties
70
60 =
=
—]
S
50
>~
z I . N
—— —~
40 /
30 g
1 June 11 June 21 June

1 July 11 July
Arrows represent the 3 days of high exposure (red)

and the subsequent 5 lag days (blue)

Rappold AG et al. Environ. Health Perspectives 2011




SEPA. Regional Health Effects

2008 Pocosin Lakes National Wildlife Refuge Peat Fire
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Over 50% increase in Emergency Department visits for Respiratory outcomes, Asthma, COPD, and Pneumonia

and acute bronchitis. Over 37% increase for Heart failure related visits.

Rappold AG et al. Environ. Health Perspectives 2011



Number of days with smoke plumes;
May 1 - September 30, 2015.

Cardiovascular, Cerebrovascular and .
Respiratory Health During 2015 CA Fire Season. =

Wettstein et al. Journal of American Heart Association, 2018. .
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SEPA Methods

e Collaboration with California Department of Public Health and University
of California San Francisco.

e Design: population-based time series analysis. 1million+ visits to ED.

* Setting
— May 1 - September 30, 2015
— 8 of 15 California Air Basins

* Exposure data
— NOAA Hazard Mapping System (HMS) Fire and Smoke Product 2
— Daily PM, . estimates using visible-band satellite imagery:

PM, s range
* Light 0-10 ug/m?
* Medium 10.5-21.5 ug/m?3

* Dense 22+ ug/m?3
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Dense smoke days carried the highest risk, but light and medium smoke density
were associated with all-cause cardiovascular, dysrhythmia, heart failure, stroke,

COPD and all-cause respiratory outcomes.
Wettstein et al., Journal of American Heart Association 2018. 8




SEPA .
Conclusions

(from Wettstein et al. 2018)

* Wildfire smoke density was associated with cardiovascular and
cerebrovascular disease outcomes:

— All-cause cardiovascular

— Ischemic heart disease and myocardial infarction
— Dysrhythmia

— Heart failure

— Pulmonary embolism

— All-cause cerebrovascular, ischemic stroke, and TIA

* Impacts greatest among adults 65 years and older

* Primarily at lags 0 to 2 days
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SEPA Implications

* Findings strengthen the evidence of an association
between wildfire smoke exposure and cardiovascular
disease outcomes

* Frontline providers and public health officials
— ldentifying susceptible populations
— Risk mitigation for individual patients

— Hospital surge planning — stroke centers, cardiac catheterization
facilities
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Health outcomes known or suspected to be
caused by wildfire smoke:

e All-cause mortality

e Asthma & COPD exacerbations 27% fall into at

* Bronchitis & pneumonia e e

* Childhood respiratory disease

e Cardiovascular outcomes

* Adverse birth outcomes

* Anxiety

* Symptoms such as: eye irritation,
sore throat, wheeze and cough

susceptible
group category

Elliott CT. Guidance for BC Public Health Decision Makers During Wildfire Smoke Events 2014

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



Trends and steps forward
 Severity of large fires has increased.

* Evidence is there: smoke produces a range of
health outcomes and impacts productivity
and well-being.

* Can we construct communication strategies
that deliver information when we most need
it and when we perceive salience of
intervention?

e Education + Engagement before and
during smoke events are key to
better health outcomes.

e Can communication strategies that educate
and engage improve health outcomes?

 How effective would we be? What are the
barriers?



AIR QUALITY INDEX CHART
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How often do fires impact air quality?

i quality ~as symbolized

conditions by this color:
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The odds are - if there is unhealthy air quality - Suetor
thereis a plume!
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Continental US 2006-2013 Adopted from “Impacts of fire smoke plumes on regional air quality”,
Alexandra Larsen, Reich BJ, Mark Ruminski and Rappold AG, JESEE 2018
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wEPA Geographic Footprint of Smoke-PM, . (Wild & Rx)

Building
resiliency
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“EPA Community Health Vulnerability

Vulnerable populations are
- - disproportionately affected by smoke

100%

We indexed the health vulnerability to

smoke exposure based on previously % .

reported factors: g Annual Average
* Peds & Adult Asthma R ire g o)
* COPD iy
* Obesity 1 [0,0.15]
* Diabetes .
¢ HypertenSion [6,15] {18,20] (20,24]

Lwr-: ‘w’ulnarab ility = High

* % population age 65+
* Income, education, poverty,
unemployment

15
Community Vulnerability to Health Impacts of Wildland Fire Smoke Exposure. Rappold et al. 2017 ES&T.



S EPA Community-Health Vulnerability Index (CHVI)
Use in North Carolina

CDC-funded North Carolina Health Program

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

e Utilized CHVI to identify
an at risk NC community
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* Added NC-specific layers
(e.g., NC Forestry data)

Hoke 4
* Engaged Hoke County o County
sta kehOIders (e'g" Iocal Exposure Index Sensitivity Index
. = Low - Low
fire departments) to . —

. ege @&  Medium I:I Medium 0 50 100 200 Miles
discuss vulnerabilityto | ° " e A
SmOke health |mpa cts @ High I ioh Data from: NCFS- wildifre statistics CMAQV.01/5.0 2, EPA's AirNow.

Low AirQuality Info Access and from Ana Rappold of the EPA. Created for: the NC DHHS OEE Branch.

Map created by Kat Selm on 07/29/2016

* CHVI discussion has given way to implementing prevention efforts, e.g.
Smoke Sense 16
Courtesy of Lauren Thie NC Department of Public Health



SEPA
Smoke Sense

Citizen Science Study
on Health Risk and Health
Risk Communication during
Wildfire Smoke Episodes

Magnitude of Severity
impacts of Effects

ER visits,
Hospital A
admissions,
Heart attacks

School
absences, Lost work
days

Respiratory symptoms

Asthma attacks

Engagement and
Education

17
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Smoke Sense Motivation and Objectives

* Addressing the gap between the recommended actions
and the actions that individuals take to protect their
health during wildfire.

* Smoke Sense is a citizen science initiative that brings

wildfire smoke and health resources to the palm of your
hand.

* Personal connection with environmental exposure and
raising personal consciousness about health risks.

e Just-in-time information and salience of changing
behavior.

18



AIR QUALITY INDEX

CURRENT AQI

! 4
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10AM PM25
Good

SYMPTOM & SMOKE
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c 10

MY PROFILE

PM25

Unhealthy for
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)

FIRE & SMOKE
NEAR ME

AIR QUALITY 101

AIR QUALITY INDEX 95472 &

CURRENT AQI

'34 '124

10AM PM25 PM2s

Good Unhealthy for
Sensitive Groups

AQI TOMORROW

AIR QUALITY INDEX
ir Quality Index (AQI) is an index for reporting
i ality. It tells you how clean or polluted
and what associated health effects

might be a concern for you. Think of the AQl as a
yardstick that runs from 0 to 500. The higher the
AQI value, the greater the level of air pollution and
the greater the health concern.

L Air quality is considered satisfacto-
ry, and air pollution poses little or no risk-

- Air quality is acceptable;
however, for some pollutants there may be a
moderate health concern for a very small
number of people who are unusually sensiti e to
air pollution.

of sensitive groupsn___ —
effects. The general public is not likely to be
affected.

Everyone may begin to experi-
ence health effects; ers of sensitive groups
may experience more serious health effects.

Health alert: everyone
may experience more serious health effects.

Health warnings of emergency
conditions. The entire population is more likely
to be affected.

The AQI focuses on health effects you may
experience within a few hours or days after
breathing polluted air. EPA calculates the AQI for
five major air pollutants regulated by the Clean
Air Act: ground-level ozone (03), particle pollu-
tion (also known as particulate matter, or PM),
carbon monoxide (CO), sulfur dioxide (S02), and
nitrogen dioxide (NO2). PM are separated into
cccccc dust particles (PM10) that are 2.5 to 10
micrometers in diameter, and fine particles
{PM2.5) that are 2.5 micrometers in diameter or
smaller.

Data source: AirNow.gov

Smoke Sense App

Users explore their:

e Current and forecast air quality

e Satellite imagery of smoke

e Public health risk messaging

e Air Quality 101 module

* Gamification to promote desired
behaviors

The app promotes preventive health
behaviors by inviting users to record
their smoke observations and health
symptoms, play educational trivia
games, and explore what others are
reporting.

19



<EPA Satellite images of smoke, hourly smoke
forecasts
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vEPA  Smoke and Symptoms
Reporting e

DID YOU EXPERIENCE THE
FOLLOWING SYMPTOMS
IN THE PAST WEEK:
WATERY EYES, STINGING EYES
OR EAR INFECTION?

Profile: demographic information,

baseline health symptoms, baseline activity REPORT YOUR SYMPTOMS
. . AND SMOKE OBSERVATIONS

level, and perceptions about health risks of

air pollution.

WERE YOU TREATED BY A
PHYSICIAN FOR THESE SYMPTOMS?

Eyes and Ears Q )

Yes (Outpatient or Clinic)

Symptoms Reporting: participants
receive weekly notifications on their device T | Respiratory
inviting them to complete the weekly
report on health symptoms. Cardiovascular

Yes (Inpatient Hospitallzation)

DID YOU USE MEDICATION
TO TREAT YOUR SYMPTOMS?

Yes (Prescription)

Yes (Over the Counter)

Smoke Observation Reporting: ONher SRS
guestions about smoke exposure during
the previous week including their actions
(e.g. did you miss days from work) and
perceived or actual exposures (did you
smell smoke inside your home).

WERE YOU TRAVELING MORE
THAN 50 MILES FROM HOME WHEN

Smoke Observations YOU EXPERIENCED THESE SYMPTOMS?
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“EPA  Gamification Component

Badge Reward System facilitates and
measures engagement.

Air Quality Badge: for participating and
launching the app at least once per week.

Science Science/Reporter Badge: for
reporting symptoms and smoke
observations once per week.

Knowledge Badge: for expanding air quality
knowledge with a weekly air quality 101

lesson.

Smoke Explorer Badge: for exploring fire and

smoke maps.

= SmokeSense

MY BADGES

/x\

AIR QUALITY BADGE
CONGRATULATIONS!
YOU HAVE RECEIVED THE AIR QUALITY
BADGE FOR LAUNCHING THE APP
AT LEAST ONCE PER WEEK

MY BADGES

&

@)

e
AIR QUALITY BADGE
CHECK YOUR AIR QUALITY BY LAUNCHING

THE APP AT LEAST ONCE PER WEEK
16 POSSIBLE

REPOI ADGE
REPORT YOUR SYMPTOM & SMOKE
OBSERVATIONS ONCE PER WEEK
16 POSSIBLE

90000 0OGO

KNOWLEDGE BADGE
EXPAND YOUR AIR QUALITY KNOWLEDGE WITH
AWEEKLY AIR QUALITY 101 LESSON
16 POSSIBLE

(&)

SMOKE EXPLORER BADGE

EARN THIS BADGE BY EPLORING
THE FIRE AND SMOKE MAP
ONE BADGE POSSIBLE
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Feedback to the Users EEH SN

User Statistics

Individual weekly survey results will be

aggregated and reported back to the Total Users 1594
app and available to the users. Adtiie lisee 204
Pilot season stats: eponing. Jsen ay
Duration: Symptoms Reported Last Week by
* Aug.—Nov. 2017 All Smoke Sense Participants
Eyes and Ears 27.0%
Context:
e Significant smoke events in WA, OR, CA Respiratory 26.0%

e Participants from all 50 states e 23.0%

« . . OD
Participant Traffic Volume: Others 24.0%

* 50,000+ sessions
e 5,000+ users during the pilot season
* 90% sessions are returning users
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Respondents With Prior Diagnoses by State

Data Up to 20171103
. 2500~
Pilot season: Aug - Nov 2017 R
. J reepralory racy, eyes, and eare
Large smoke events in WA, OR, S04 [ | aeren
o ghrori: Oysuuc‘ave Pumenary
C A c ‘ﬁ',‘f.:i:nfé?f’fm aigh shed
% plessare, other Fegil dissasse
= Othar chroniz Jisa3se
S 1500-
§ D Other respirmary deease
50,000+ sessions o = B S, o ey
o o Nane
5,000+ users P 1000 :
90% sessions are returning users E —
= 500+
+h g 0- _ - e
Engagement W'.t. States an WA CA OR Other ID NC MT c'o DC
Tribal communities was the Key
Respandents by Sex Respondents by Age Respondents by Education
Data Up to 20171103 Data Up to 20171120 Data Up to 20171120
40-
_..60- o =
£ £ Z50-
2 -'gso %
z 22 s
bt ot Z20
o- o- - Callege. magiers, High schaol ¢egree, Technical school,
doctorste. or GED orlass trace or vocational
Famale Male 8.29 30-39 40-49 profassional degres HaAining
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wEPA Sample Results —11/20/2017

In weeks WITHOUT a smoke event:
What Symptoms?
Data Up to 11/20/2017

Did you experience symptoms such as:

-l
(6}

a
o

Eyes & Ears: stinging, itchy, or watery
eyes, ear infection, allergic symptomes,

Mo
Ne
Respiratory: runny or stuffy nose, 0- =

N
n

or similar?

Percent of Responses {%)

infections, or other?

scratchy throat, irritated sinuses, st ROy o o
; i In weeks with a smoke event:
coughing, troublg breathing, shortness i
of breath, wheezing, asthma attack, Lisin &t e 0I AL
allergic symptoms, or similar? _ ves
£75- ho
Cardio: fast or irregular heart rate, pain g
or tightness in the chest, high blood gso.
pressure, or similar? e
o
o o . o = A Yuu
Other: tiredness, dizziness, viral - .
[ Nu
B} []

(@)

Eyes&Ears Respiratary Cardio Other

25
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* Develops entry points for members of the
public to contribute to research and access
data.

* Mutually beneficial relationship: citizen
participation helps EPA answer questions,
and it also serves as educational/data
resource that community leaders can
leverage to address issues related to air
quality and health in their communities. \

* This framework for two-way interaction and %
communication is the citizen science feature
in Smoke Sense and adds value to the project
that would otherwise be missed.

26



EPA |ndividual and Community Impacts

* Smoke Sense as a cue to action for individuals

e Smoke Sense as a communication tool for
environmental and health professionals

e Sharing data and fostering change

 Smoke Sense is fostering new conversations among
individuals, organizations and communities

27



SEPA Social Media and Contact

Follow us on Twitter #SmokeSense

Search “Smoke Sense at EPA”

https://www.epa.gov/air-research/smoke-sense

Email: smokesense@epa.gov


https://www.epa.gov/air-research/smoke-sense

Smoke Ready Toolbox for Wildfires

epa.gov/air-research/smoke-ready-toolbox-wildfi,

Airnow.gov: Current Fire Conditions

i e | SoOke Ready Toolbox

science-based air quality index. htlps:asimow.govindex.ofm Paction=lopics smoke wildires

How Smoke From Fires Can Affect Your Heaith fo r Wi I d fi re S

Learn wha is more at risk from smoke, how to tel if &t is afflecting you, and steps you can take to
protect your health, Leam what to do before, during and afler a widfire. /tlps.@imow gow
Index.cim?achon=smake. \ndex

* Resources health
Wildfire Smoke: A Guide for Public Health Officials
The guide i -{o-use that outlines whose health is most affected by wildfire smok M M
T e T At e T e officials can use to
communicate ar quaity o the public. The recommendations are based on scence conducied by
EPA and others. hifps:iwww3.eps.gowaimowwidfira_may2016 pdf t t e u i C a O u t
educate the public ab
Wildfire Smoke Exposure Infographics
Two itﬂogr_aohgs provide information on actions to take 1o reduc_e health risks from sn_nke exposure . k f k
s e s IS el o s e o e FISKS OT SMOKE €XpOosure
smoke.paf and hitps faimow gow'ststiclopiceimages/apa-infographic-respision jpg R
and actions people can
Smoke Sense App
T!n Smaoke Sense mobile app, developed by EPA researchers, enables you to get nformatm on .
air quality and learn how to protect your health from wildand fire smoke. The app is being used ta ke to p r‘ote Ct t h e I r

in a ctzen scence study to determine how smoke from fires impacts public health. The app is
available for anyone to use and can be downloaded on Android or I0S. www.8o3 govair

rassarclySmoke-sense h e a I t h

Particle Pollution and Your Patients' Health Course

Particie pollution, also known as particuiale matter or PM, is the main component of haze, smoke,
and dust. This course provides health professionals with knowledge they can share with pasients lo
help reduce overall risk of PM-related health effects, particularty in individuals with heart and lung
disease. wan.8ps.govpmeowrse

Online Healthy Heart Toolkit
Brasthing in fine particulate matier (PM, ) can trigger haart altacks, ischemic stroke, abnormal . : H H -
! \ ’ heanmyﬁvnsandwmenheanfaihle?r;)peoplemmwwrdseasecrwraddsﬁm https.//WWW.epa.gov/SItes/productlon/f|les/2018
H medical conditions that put tham at risk. Paricle pollution is a main component of smoke. Use the H 1
e a rt g toolkit to protect your heart. hifps:fwww.epe govair-ressarchhealthy-heart-foolkit-and-research O4/d ocume ntS/S mo ke—re d dy—to 0 l bOX_fO r—WI I d fl res

_tagged.pdf




“EPA Contacts

Ana Rappold

EPA ORD National Health and Environmental Effects Research Laboratory
rappold.ana@epa.gov

Mary Clare Hano

EPA ORD National Health and Environmental Effects Research Laboratory
hano.mary@epa.gov

Christina Baghdikian

EPA ORD National Health and Environmental Effects Research Laboratory
Baghdikian.Christina@epa.gov

Disclaimer: Presentation represents the opinions of the speaker and does not necessarily represent the policies or

views of the US EPA. The mention of trade names of commercial products does not constitute endorsement or
recommendation for use. 30
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