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Asthma
A Hypersensitivity to environmental agents

“Normal” Lungs Lungs during an
Asthma Attack



Asthma Prevalence and Economic Cost

Prevalence data from Trends in Asthma Morbidity and Mortality, 2001.  American Lung Association 
(Cost from year 2000 is a projection) Data from Center for Disease Control and Prevention, 2000
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Factors Which “Cause” Asthma

aHereditary
`“Atopic” Disorder

aExposure to contaminants
`Cigarette smoke
`Pollution?

a???



Factors which “Provoke” Asthma 
Attacks

aCigarette Smoke
aBiological - Pollen, Mold
aEmotional Stress
aIndoor Air Quality
aWeather / Outdoor Air Quality
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The Question

aIs there a relationship between air quality, 
weather, and the number of children who 
seek hospital care for asthma in cities in 
the Northeast?

`How strong is the relationship?
`Which pollutants are most important?
`What is the weather’s role?



Past Studies of Asthma and Air 
Quality

aData on asthma is lacking
`Absenteeism, Insurance records, Clinic and 

Hospital visits
aMany studies of air quality and hospital 

admissions
`Most found a relationship between Air Quality 

and Emergency Room visits
`NO3, SO4 , O3, PM10



Typical transport winds and ozone 
concentrations during ozone episodes



Ozone / Hospital Admissions
(Burnett, et al 2001)
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Past Studies of Asthma and Air 
Quality

aFew have analyzed the role of weather 
types
`Weather plays a role, what is it?

aVirtually all focus on only one location 
`If the relationship was visible in more than 

one place during the same event, it would be 
more convincing



General circulation characteristics of air-masses in 
New England based on wind direction and source 

regions.



Pollution has a more significant effect in 
certain weather types and seasons
(Jamason, et. al. 1997)

Summer Airmass Fall Airmass



Quantifying the Effect



The Data

aManchester, NH, Portland, ME, and 
Others?
`Air Quality / Weather
⌧O3, PM10, NO3, SO4, others
⌧Hourly resolution

`Hospital Admissions for asthma
⌧Daily resolution



The Reason

aAsthma affects over 1 Million people in 
New England 

`If pollution exasperates asthma in this region, 
it is affecting the quality of life

`Quantifying this relationship will assist in 
efforts to improve the quality of life in New 
England



Previous Work



The New England Integrated 
Sciences and Assessment

a A program to more fully understand the connections 
between Climate, Air Quality, and Human Health

a Building relationships between stakeholders
`Public health officials, atmospheric scientists, schools, non-profit 

organizations . . .

a Includes a long-term prospective study of the impact of 
changing climate and air quality on human health


