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History of Air Pollution Regulations

ÅAfter WW II there were increasing episodes of 
air pollution that caused world wide alarm

Åмфрн [ƻƴŘƻƴ CƻƎ  ǿŀǎ ŀ  ά¢ǳǊƴƛƴƎ tƻƛƴǘέ-
thousands of deaths and ill patients

Å1955- Air Pollution Control Act- 1st Federal 
Legislation on air pollution

Å1967- Air Quality Act- Ambient Testing

Å1970- Clean Air Act- 1st time Federal Regs to 
limit air pollution



Rural Areas at Risk as Well



Ozone

ÅTrivalent molecule of Oxygen 3 (0-0-0)

ÅIt is naturally occurring in the stratosphere 
and is just 3 pennies thick and encircles the 
planet. Ozone allows life to exist.

ÅGround ozone is made by the combination of 
light (below the 440nm of wavelength) and 
ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ±h/Ωǎ ŀƴŘ bhȄΩǎ



Wǳǎǘ ǘƘŜ ŦŀŎǘǎΣ aŀΩŀƳ



Ozone and Childhood Hospitalization
Aged 2 Years or Less

Burnett, et. al- A.J. Epid. 2001

ÅHospitalization rate was followed for 15 years 
(1980-1994) in Toronto, Canada.

Å35% increase in hospitalization for respiratory 
related illnesses-associated with a 5 day 
average of 45 ppb during May-Aug

ÅAmbient ozone should be considered a major 
risk factor for summertime hospitalization



Reduced Exposure to PM10 and 
Attenuated Age Related Decline in Lung 

Function
Downs, et al 2007 NEJM.

ÅAir pollution has been associated with reduced lung 
capacity in adults

ÅMoving to cleaner climate only helped children

Å9,651 adults (18-60) were monitored using lung 
volumes (FVC) and flow rates (FEV1)

ÅA reduction of 10 ug of PM10 reduced the annual 
rate of decline of FEV1 by 9% and FEF 25-75% by 16%.



Dilute Diesel-Exhaust Inhalation in 
Men with Coronary Heart Disease

Mills, et al. NEJM 2007

ÅExposure to air pollution is associated with adverse 
cardiac events.

Å20 men with a prior MI were entered into a DB 
randomized cross-over study and were exposed for 
one hour to 300 ug/m3 or filtered air for one hour.

ÅAll experienced ST-T wave depression and ischemic 
burden 

ÅMost failed to release native protective tPA 



Long-term Exposure to Air Pollution & Incidence 
of Cardiovascular Events in Women

Miller, et al NEJM 2007

ÅThis study evaluated women exposed to PM 2.5 
and their risk of cardiac events.

Å65,893 post-menopausal women without 
previous cardiac disease were monitored in 36 
cities for 6 years.

Å1,816 women had either fatal or non-fatal 
cardiovascular events (MI or Stroke)

ÅEach increase in 10ug/m3 was associated with a 
24% increase risk of a major cardiovascular event.



Long-term Ozone Exposure and 
Mortality

Jerrett, et al  NEJM 2009

Å448,850 patients were followed in the American 
Cancer Society Prevention Study II in 96 cities.

Å118,777 deaths occurred in the following 18 years.

ÅDaily maximum ozone concentrations were 
monitored from 1977-2000.

ÅPM2.5 was associated with increased 
cardiovascular deaths.
ÅOzone was associated with increased respiratory 

deaths.



Long-term Ozone Exposure and 
Mortality  2009 Jerrett continued

ÅFor every 10 ppb increase in ozone there is a 
2.9% increased risk of death

ÅIf two pollutants are added to this risk ratio for 
every 10 ppb increase there is a 4.0% 
increased risk of death

ÅOverall there is a 30% increased risk of  
respiratory related death if you live in a 
metropolitan area with very high 
concentrations of ozone.



Fine-Particulate Air Pollution and Life 
Expectancy in the US

NEJM 2009 BYU Study by Pope and Dockery

Å211 Counties in 51 Metropolitan areas were 
ƳƻƴƛǘƻǊŜŘ ŦǊƻƳ мфтлΩǎ ǘƻ нлллΩǎΦ

ÅAll variables except air quality were removed for 
regression analysis

ÅA reduction of 10ug of fine particulate translated into 
a 0.61+ 0.2 year extension of life

ÅReductions in air pollution accounted for 15% overall 
increase in life expectancy in the study areas.



Sunset in Phoenix- NOT


