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Health Effects of Air Pollution 
Air pollution affects everybody 
Aggravates 

–	 lung disease including asthma 
–	 heart disease including congestive heart 

failure 
Resulting in: 

–	 More premature deaths 
–	 More admissions to hospitals 
–	 More trips to emergency rooms 
–	 More visits to doctors’ offices 
–	 More school and work absences 
–	 More symptom days 
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Health Effects of Air Pollution

Air pollution affects human health, the

environment, and has economic impacts1 

Each year in the United States: 

�	 Human exposure to outdoor air pollution costs
between $40 to $50 billion. 

�	 50,000 to 120,000 premature deaths are
associated with exposure to air pollutants. 

�	 People with asthma experience more than 100
million days of restricted activity, costs for
asthma exceed $4 billion, and about 4,000 
people die of asthma. 

1 National Center for Health Statistics. Healthy People 2000 Final Review. Hyattsville, Maryland: Public Health 
Service. 2001. Library of Congress Catalog Card Number 76–641496 
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The AIRNow Program

�	 Cooperative effort began in 1997 between U.S. 

EPA, NOAA, Environment Canada, NPS, state 
and local air agencies to collect, quality assure, 
and transfer real-time and forecast air quality 
information to the public 

�	 Utilizes the Air Quality Index (AQI); a national
reporting program that links air quality levels to
cautionary health messages 

�	 Fast and easy access for the public, media and 
stakeholders to understandable air quality
information that they can use to make good
health- based decisions about their daily activities 

1.Relevant information 
2.Effective Communication

3.Evaluation 
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How AIRNow works
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Relevant Information:


Descriptors 
8-hr Average 
Ozone (ppm) 

24-hr Average 
PM2.5 (ug/m3) 

Good 0 – 50 0 – 0.064 0 – 15.4 
Moderate 51 – 100 0.065 – 0.084 15.5 – 40.4 
Unhealthy for Sensitive 
Groups 101 – 150 

0.085 – 0.104 40.5 – 65.4 

Unhealthy 151 – 200 0.105 – 0.124 65.5 – 150.4 

Very Unhealthy 201 – 300 0.125 – 0.374 150.4 – 250.4 

Hazardous 301 – 400 
401 - 500 

0.405 – 0.504* 
0.505 – 0.604* 

250.5 – 350.4 
250.5 – 500.4 

* Based on 1-hr standard For Conference Purposes Only 



Relevant Information 
��� Next Day AQI Forecasts

Animation and peak AQI maps (Ozone) 
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� Animation and peak
AQI maps (ozone) 



Communication: Web
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Communication: Media
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Communication: Timely
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Communication: Active 
Email Alerts Text Message
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Msg From: 
epacdx@csc.com 
(Air quality 
forecast for Detroit) 
Detroit: 2/03 
forecast for Particle 
Pollution (2.5

microns) is 
Unhealthy for 
Sensitive Groups. 



Communication: Diversity


Local air agency websites AIRNow web site National Media 

Data and h 

Forecasts 

Cell phone and pagers Newspaper 

Local Media Decision Makers and Public Other Media Outlets 
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Evaluation: Awareness/Response

2002 Green Gauge Reports 

by RoperASW 
“Yes” 

Response 

Have you ever heard of ozone action days or code 
orange / code red air quality days? 52% 
Have ozone action days or code orange / code red air 
quality days ever caused you to change your daily 
activities by reducing amount of air pollution (e.g., car 
pooling, driving less)? 

37% 

Have ozone action days or code orange / code red air 
quality days ever caused you to change your daily 
activities by reducing exposure to air pollution (e.g., 
modifying outdoor exercise / work habits)? 

46% 
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Evaluation: Awareness/Response

2005 Kansas Behavioral Risk Factor 

Surveillance System* 
“Yes” 

Response 

How many people had heard or read about the air quality 
index or air quality alerts where they live? 43% 
How many people reduced or changed their outdoor 
activity level because they thought the air quality was bad 
or affecting how they felt? 

9% 
How many people reduced or changed their outdoor 
activity level based on the air quality index or air quality 
alerts? 

15% 

*2006., Potter, Catima and Perveen, Ghazala., Environmental Factors, Outdoor 
Air Quality and Activity Level 2005; Kansas Dept. of Health and Environment, 
August 2006. For Conference Purposes Only 



Evaluation: Awareness/Response

� Neidell (2006) Southern California Study 

� At-risk groups’ zoo and observatory visits decrease* 
� Asthma-related hospital visits decrease 

� Children (5 - 19 years old)*

� Elderly (≥ 65 years old)


�	 Cutter and Neidell (working paper) evaluate 
effectiveness of Spare the Air advisories in Bay Area of
California 
� Traffic volume decreased* 

� BART ridership increased

� Ozone levels – no clear effect


Papers at: http://www.columbia.edu/~mn2191/ 

* = statistically significant at p < 0.05
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Evaluation: 
Communicator/Response 
� Ozone and Your Patients’ Health Web-based 

training for physicians 
� Prior to the training, only 1 of the 9 health care providers had

previously told patients about the AQI.  After taking the
training, ALL expressed an intent to tell patients about the 
AQI in the future. 

� 2005 Kansas BRFSS 
�	 Respondents who heard/read the alerts on the air quality

index/air quality from media are 6 times more likely to
reduce/change outdoor activity level if advised by health 
professional (this statistic has been adjusted for age, gender,
sex, race/ethnicity, education, employment, annual income, 
general health status, and activity limited by health problem). 
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Evaluation: Customer Feedback 
“I want to let you know how wonderful this service is. My husband has stage 
IV lung/brain cancer. It never occurred to me that the air quality could be so 
dangerous in the winter (I only knew about the cold and dry).  Because of 
your e-mails we were able to plan his appointments and time outside around 
those bad days. 

Now, the other interesting part of this is that I have asthma and, truthfully, I 
haven't been taking very good care of myself.  I haven't been taking my meds 
like I should. During that alert time, I should have increased my inhalers too 
but forgot.  By this past Sunday, I was in a little trouble with my breathing--I 
actually thought I was coming down with a cold but then I realized your 
messages were meant for me also. I upped my meds (like I'm supposed to 
when I'm in trouble) and today I'm much better. 

I know this is an experimental program--I've got to tell you it worked for me.  
From now on I'm going to respond to your warnings, not only for my husband 
but for me too. 
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Evaluation: Future Plans 

� National-Scale Activity Survey (N-SAS) 
� Joint OAQPS/ORD comprehensive national survey

to examine air quality awareness and response 
� Cross-sectional - will evaluate what people know about 

air pollution and the AQI, and what they say they do in 
response to advisories 

� Longitudinal - will evaluate behavior directly through 
activity diaries over several days 

� Survey development complete 
� Plan to launch survey in 2008, dependent on

funding 
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Improvement 

� Feedback from evaluation of program 
reveals areas for improvement 

� Increase awareness of air quality link to health with 
physicians 

� Reduce confusion on multiple air quality messages 
for ozone and PM2.5 

� Improve accuracy, spatial coverage and multi-
pollutant capability of air quality forecasts 

� Continue to investigate better ways to provide 
health protection through the air quality index 
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Improvement: Combined 
Ozone/PM2.5 AQI Map 
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Improvement: Expanded 
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Forecast Capabilities 



Improvement: 

Air Quality Health Index
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“They always say time changes things, but you 

actually have to change them yourself.”


Andy Warhol, The Philosophy of Andy Warhol 
US artist (1928 - 1987) 
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