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Northern Utah's Air Worst in Nation

SALT LAKE CITY -- Northern Utah currently boasts the
worst air in the nation, and it's not even a close margin.
-+ Sunday, Salt Lake City's air qualltjiﬂﬂ RN o T ———
ompared to San Francisco' (oL as Vegas' 2 o
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Source: ksl.com, January 11th, 2010 @ 4:41pm
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Objectives

Explain the types of outdoor air pollution and hihey impact
asthma.

Describe the role of air pollutants as pro-inflanhoma
mediators in the pathogenesis of asthma.

Describe and quantify outdoor air pollution in Utaid evaluate
how Utah compares nationally.

Explain how outdoor air pollution is monitored amgborted in
Utah and nationally.

Provide health care professionals with a tool ip faentify
environmental triggers of asthma in their routinagtice.

Describe how to use the hourly reporting of airlfyaata to
better understand the predictable nature of alupaoih.

Teach health care professionals how to easily parate the
predictability of air pollution episodes into asthmanagement.







Millions are Exposed to Unhealthy
Levels of Air Pollution

Ozone (8-hour) — 119.5
PM, . (annual and/or 24-hour) — 36.9
PM,, — 14.9
Lead | 4.8
NO, — 0.0
CO — 0.0
SO, (annual and/or 24-hour) { 0.2
One or more NAAQS — 126.8
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Source: EPA Our Nation’s Air: Status and Trends Through 2008
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180



Molecules
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UFP (PMy1) Ultrafine particles

Constituents:

Primary combustion = hydrocarbons, metals, organic carbon
Sources:

Secondary photochemical formation from gases, VOC/SVOC
Fresh automobile and combustion emissions

Lifetime: Minutes to hours. Distributed 100s of meters from source

@ “PM,45

PM, 5

Fine particles

Constituents:
Organiclelemental carbon
Organic compounds, hydrocarbons
Ultrafine particle aggregates
Biological material — Endotoxin
lons: NH,-Sulfate, nitrate

Metals: Fe, Al, Ni, Zn, V, Cu, Si
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Coarse fraction

Constituents:

Dust, endotoxin, pollen, fungi
debris, ground materials
metals (Si, Al, Ca, Fe)

Sources:

Agriculture, soil, road dust,
sea spray, suspension in air
from grinding and erosion

Sources:

Primary from all combustion sources
Coal, oil, gas, wood, industry, fires
Secondary gas-to-particle conversion

Lifetime: hours-to-days
Distribute 10-100 Km

Clin Sci (2008) 115, 175-187.

Lifetime: Days-to-weeks. .
Distributed regionally (1000 or more Km) Human hair



Diesel Exhaust Particles




Ozone
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Allargic triggers
Envirenmental pil‘lil!:l.llllﬂ
Environmental oxidants
Microbial infections

. "___,.'h‘ ._‘ﬁ '\1._,_.1 b8 = ’
'-l-r_r:. Inside the bronchioles of the lungs
Alrwa y cells are activated, releasing
epithelium . [ TN TR chemicals that cause inflammation
o : = or amplify inflammation, including
reactive oxygen and nifrogen species.

Macrophage

Inflammatory
mediators

Mitric Oxide

T Tissue
damage

Reactive

Spacies

Eosinophil
Neutrophil

Mast cell 17—

s the attack
escalates, wheezing
and coughing
L occurs, leading

. to patient illness.

Combhair SA, et al. Antioxidants & Redox Signaling. . <%
January 1, 2010, 12(1): 93-124.



DEP allergen Cigarette smoke
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Maes et al. Respiratory Research 2010 11:7



Gene—environment interactions controlling asthma
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Leikauf G. Hazardous Air Pollutants and Asthma. EHP, Aug 2002, 110(4):505-526.



Northern Utah's Air Worst in Nation

SALT LAKE CITY -- Northern Utah currently boasts the
worst air in the nation, and it's not even a close margin.
~ Sunday, Salt Lake City's air quality index was 142
ompared to San Francisco's 67 and Las Vegas'
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Source: ksl.com, January 11th, 2010 @ 4:41pm



A@l What does an Air Quality Index

of 142 mean??
Air Quality Index Levels of Health
(AQI) Values) Concern
, , When the AQI is in this ...air quality conditions
_ -y l | range: are:
AIR QUALITY INDEX | |

Your Health
Moderate

Unhealthy for Sensitive Groups

1481 to 200 Linhealthy

201 to 300 YVery Linhealthy

301 to 500 Hazardous

The purpose of the AQIl is to help you understand what local air
quality means to your health. To make it easier to understand,
the AQI is divided into 6 categories. source: Air Now Air Quality Index (AQI)



What does an Air Quality Index of 142
mean?

Division
of Air
PM10 PM 8hr 03 | Quality
AQl AQI Health Advisory Category ugim3 {ugim3) ppmv Red Day
B —
0 1] 0 0 Green
. Good . . .
50 54 15.4 0.059
51 55 165 0.06
. |Moderate . 25.4 0.067
255 0.068 Yellow
. . Action

SUGEON GENERAL'S WARNING:
Smoking Causes Lung Cancer, Heart
Disease, Emphysema, and May
Complicate Pregnancy

Cigarette

TheAir Quality Index(AQIl) is a normalized scale based on monitored air
pollution levels.



What does an Air Quality Index of 142
mean?

Air Quality Index (AQI): Particle Pollution Air Quality Index (AQI): Ozone

Levels
of Health
Concern

Cautlonary Statements

Cautlonary Statements

- Good None None
Unusually sensitive people Unusually sensitive people should
51 -100* Moderate should consider reducing 51 - 100* Moderate consider reducing prolonged or heavy
prolonged or heavy exertion. exertion outdoors.
Unhealthy Peaple with heart or lung disease, Unhealthy Active children and adults, and

- people with lung disease, such as
fur;_n;n:;l;wa asthma, should reduce prolonged or

heavy exertion outdoors.
People with heart or lung disease,
older adults, and children should
avoid prolonged or heavy exertion.
Everyone else should reduce Unhealthy
prolonged or heavy exertion.
People with heart or lung disease,
older adults, and children should
avoid all physical activity outdoors.
Everyone else should avoid
prolonged or heavy exertion. 201 - 300 | Very Unhealthy
People with heart or lung disease,
older adults, and children should

remain indoors and keep activity E ———
levels low. Everyone else should ) veryone should avoi
avoid all physical activity outdoors. Sl physical activity outdoors.

for Sensitive older adults, and children should
Groups reduce prolonged or heavy exertion.

Active children and adults, and
people with lung disease, such as
asthma, should avoid prolonged or
heavy exertion outdoors. Everyone

else, especially children, should
reduce prolonged or heavy exertion

outdoors.

Active children and adults, and
people with lung disease, such as
asthma, should avoid all outdoor
exertion. Everyone else, especially

children, should avoid prolonged or
heavy exertion outdoors.

201 - 300 | Very Unhealthy

301 - 500

Hazardous
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Northern Utah Air on January 11, 2010

AQI Animation | AQI Peak | Ozone Peak | Particles Peak

..

Source: http://lwww.airnow.gov/index.cfm?action=amnmapsarchivedetail&domainid=47&mapdate=201001 hb&B



How Bad was the Air in Utah in January?

© January 2010 O

Sun Mon Tue Wed Thu Fri Sat

[%] Map Mot
Available

AQl Animation | AQI Peak | Ozone Peak | Particles Peak

Source: Air Now Air Quality
Maps Archives
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How bad has the air been in Utah so

far this year?

Source: Air Now Air Quality Maps Archives
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How does Salt Lake City compare with

Los Angeles?

Number of Unhealthy Days in 2009
for Asthma & Lung Disease

Source: Air Now Air Comparison/County
Source: Air Now Air Quality Maps Archives Comparisons



Historical unhealthy days for Salt Lake City and
other cities of similar populatiomowth rate %

Birmingham. AL

7.49%

Memphis. TN

8.27%

Oklahoma, OK

12.04%

Louisville, KY

8.31%

(16.66%) Raleigh, NC

41.2%%0

Source: Air Now Air Comparison/County Comparisons

Hartford, CT

4.12%

Jacksonville, FL
18.29%

N. Orleans, LA
-9.61%

Richmond, VA

12.87%



Monthly Average Unhealthy Days
2000 - 2009

Birmingham. AL Hartford, CT

Memphis. TN Jacksonville, FL

Oklahoma, OK N. Orleans, LA

Louisville, KY Richmond, VA

Raleigh, NC

Source: Air Now Air Comparison/County Comparisons



Historical unhealthy days for Salt Lake City and
other Intermountain Urban Areas

Las Vegas, NV Fort Collins, CO

Albuquerque, NM Boulder, CO

Boise, ID Denver, CO



Monthly Average Unhealthy Days
2000 — 2009 Intermountain Urban Areas

Las Vegas, NV Fort Collins, CO

Albuquerque, NM Boulder, CO

Boise, ID Denver, CO



————————————————————
Salt Lake City compared with urban

areas In surrounding States
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So...how does Utah really compare?

Utah has had one of the worst air quality daysien t
nation this yeatr.

Salt Lake City’s daily air quality is not as badlas
Angeles.

Salt Lake City has more “unhealthy days” than most
cities of comparable population.

The patterns of average unhealthy days per month
across cities suggest non-anthropomorphic
Influences, like geography and weather, on dalily
pollution levels
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Monitoring air pollution levels in Utah

O PM2.5 Monitors

L4 — Logan, Cache

BR — Brigham City, Box Elder
HV — Harrisville, Weber

02 — Ogden, Weber

BV — Bountiful, Davis

HW — Hawthorne, Salt Lake
CW - Cottonwood, Salt Lake
RP — Rose Park, Salt Lake
T3 - Tooele

10. LN - Linden, Utah

11. NP — North Provo, Utah

12. SF - Spanish Fork, Utah

CoNoGO~MWNE

== Ozone (0O3) Monitors

L4 — Logan, Cache

BR — Brigham City, Box Elder
HW — Harrisville, Weber

BV — Bountiful, Davis

HW — Hawthorne, Salt Lake
HG — Highland, Utah

NP — North Provo, Utah

SF — Spanish Fork, Utah

T3 —Tooele

0. SC - Santa Clara, Washington
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Areas In Utah that exceed the National
Ambient Air Quality Standards

Source: http://www.airquality.utah.gov/images/M&SNATTAINMENT _MAP.pdf









National Asthma
Education and
Prevention
Program

Expert Panel
Report 3
Guidelines for the
Diagnosis and
Management of
Asthma



Stepwise Approach to Asthma Management
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Outdoor Air Pollution

The Expert Panel
recommends:

Clinicians advise patients to
avoid, to the extent
possible, exertion or
exercise outside when

levels of air pollution are
high
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Six Key Messages

Inhaled corticosteroids are the most effective-anti
iInflammatory medication for long term management of
persistent asthma

All patients should receive:
Written asthma action plan
Initial assessment of asthma severity

Review of the level of asthma control (impairmemd aisk) at all
follow up visits

Periodic, follow up visits (at least every 6 months

Assessment of exposure and sensitivity to [enviremad]
allergens and irritants and recommendation to redelevant
exposures



National
Environmental
Education Foundation

Environmental
Management of
Pediatric Asthma:

Guidelines for

Health

Care Provid

ers



el
Components of Program

Educational competencies
Environmental history form
Environmental intervention guidelines
Sample Patient Flyers and References

Supplemented by online list of resources with waksd
http://www.neefusa.org/health/asthma/asthma_ressurtm

Avallable in English and Spanish online, in hargygoand

on CD-ROM
http://www.neefusa.org/health/asthma/asthmaguidslhtm




—!
Environmental History Form

Quick intake form
Administered by health care provider
Available online as PDF and Word document

Can be pasted or re-copied into electronic medex=ird
template

Questions are in yes/no format

Follow up yes answer with in-depth questions oerrgntion
Guidelines fact sheets

Designed to capture major trigger areas

Once identified as a problem, (i.e. dust mites)itibervention sheet
provides additional questions
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Air Pollution
Possible Indoor Air Interventions

Eliminate tobacco smoke
Keep home and car smoke free
Encourage & support to quit smoking
Recommend aids such as nicotine gum/patch
Medication from physician to assist in quitting
Choose smoke free social settings
At the very least, do not smoke around your chilchdhe car!

Install exhaust fan close to source of contaminants
Ventilate room if fuel burning appliance used
Avoid use of products emitting irritants

Control of dust mites and animal allergens
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Air Pollution
Possible Outdoor Air Interventions

Monitor air quality levels for ozone and PM2.5

Reduce outdoor activities if unhealthy
Orange AQI of 101-150 (unhealthy for sensitive gre)u
Red AQI of 151-199 (unhealthy for all)

Better yet...follow hourly ozone and PM2.5 concembrzd on
DAQ website and learn more about your patient’s own
sensitivity patterns

Contact health care provider if more albuterol is
needed day of or after air pollution levels arehhig

Consider stepping up ICS therapy during inversion
and ozone seasons If identified as triggers

Refer patients to readily available local tools
developed by the Utah Asthma Task Force
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Summary

Outdoor air pollution exacerbates existing asthnthraay
play a role in development of disease

Control of asthma triggers is an important patthef overall
management of asthma

Environmental management should supplement goodcalatire

Practical guidelines and tools are available tesasBnicians,
public health workers, and families
Written asthma action plans
Ask about environmental exposures and seek waysdvene
Locally available tools developed by Utah Departtaeri Health and
Environmental Quality
When trigger avoidance is not possible, based emto-
iInflammatory properties of air pollutants, steptoerapy with
ICS to improve asthma control



