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Mr. Chairman, Mr. Ranking member, my name is Dr. Mary Rice. I am an adult 
pulmonologist and critical care physician at Beth Israel Deaconess Medical 
Center and Harvard Medical School in Boston, and also Vice Chair of the 
Environmental Health Policy Committee of the American Thoracic Society.  
When I am not caring for patients, I am engaged in research on the respiratory 
health effects of ambient pollution exposure in children and adults. On behalf 
of the American Thoracic Society, I want to thank you for the opportunity to 
share with the Subcommittee information about the tremendous public health 
benefits that Americans enjoy from the EPA’s Clean Air standards.   

I am testifying today on behalf of the American Thoracic Society, a medical 
professional organization with over 15,000 professionals and patients who are 
dedicated to the prevention, detection, treatment and cure of respiratory 
disease, critical care illnesses and sleep-disordered breathing. We pursue our 
mission through research, clinical care, education and advocacy.  

Research has consistently shown that exposure to air pollution causes a wide 
range of serious health effects that harm children and adults across America.  
These health effects include respiratory effects like asthma attacks and chronic 
obstructive pulmonary disease (COPD) hospitalizations, worse lung function 
in adults, slower lung growth in children,   and premature death.  While my 
expertise is in respiratory medicine, air pollution (like tobacco) also impairs 
other parts of the body.  Non-respiratory effects include heart attacks, stroke, 
lower birth weights, and cognitive impairment in children and adults.  

The accumulation of decades of scientific research, including hundreds of 
peer-reviewed publications, provides clear and consistent evidence that air 
pollution is bad for human health.  These studies include multiple scientific 
methods, including animal toxicology studies, human exposure studies, 
observational epidemiology studies, and natural experiment studies.  The 
evidence overwhelmingly indicates that exposure to air pollutants, including 
ozone and particulate matter, is harmful for health.   
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While a variety of air pollutants have adverse health effects, my testimony will focus on ozone 
and particulate matter. 

 

Ozone 

 
It has been known for a long time that ground-level ozone, a component of smog, is a potent 
oxidant that irritates and damages the airways and lungs. The American Thoracic Society is 
pleased the EPA recently issued a more protective ozone standard of 70 ppb, but we are 
disappointed the EPA did not adopt a standard of 60 ppb, which would prevent even more 
adverse health effects and premature deaths. 

For several years, the American Thoracic Society has encouraged the EPA to issue a more 
protective ozone standard. When the standard was reviewed in 2007 under the Bush 
Administration, we recommended a standard of 60 ppb based on the available evidence at that 
time1. When the Obama Administration first reconsidered this standard in 2010, we again urged 
60 ppb2. While the recommended standard endorsed by the physician community has not 
changed during this time, the scientific evidence supporting this recommendation has 
significantly strengthened.  Recent studies provide an even greater understanding of the health 
effects of ozone, including greater risk of respiratory hospitalization in infants and children, 
worse lung function in healthy adults, increased hospitalization for asthma and chronic 
obstructive lung disease, and increased mortality among older adults.  

Ozone exposures have adverse physiologic effects across the entire age spectrum—from 
newborn infants to the elderly. Several lines of evidence demonstrate dose-response relationships 
between ozone exposure above 60 ppb and childhood asthma hospital admissions and emergency 
room visits3–6. A new study of emergency department visits by preschool children in Atlanta, 
found that each 30 ppb increase in the three-day average of ozone was associated with an 8% 
higher risk of pneumonia7.   

Adults are also harmed by ozone.  Research has shown that for each incremental rise in ozone, 
adult emergency room visits and hospitalizations for severe asthma attacks increase6,8,9.  Similar 
associations have been found for chronic obstructive pulmonary disease10,11 and pneumonia 
admissions11.  In my own work in the Framingham Heart Study, we examined lung function in 
more than 3,000 generally healthy adults and found that lung function was substantially lower 
(by 55 mL)  when ambient ozone ranged from 60 to 75 ppb compared to days with levels under 
60 ppb12.  This analysis did not even include any days with levels above our current standard of 
75 ppb.  Controlled human exposure studies have re-affirmed lung function decrements in 
healthy adults after exposure to 60 ppb to 70 ppb of ozone13,14.  Numerous animal toxicology 
studies have demonstrated damage to the lung tissue after ozone exposure, including evidence of 
lung damage at levels in the 60 to 70 ppb range15,16. 

Perhaps of greatest concern, there is now stronger evidence from large, multi-city studies that 
there are thousands of excess American deaths each year resulting from ozone17–19, particularly 
among the elderly and those with chronic disease20–22.  A study published by investigators at the 
Johns Hopkins School of Public Health estimated the annual numbers of ozone-related premature 
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deaths that could be avoided with full attainment of an ozone standard of 75 ppb, 70 ppb and 60 
ppb23.  If all non-attainment areas in 2005 to 2007 were instead in full compliance with the 
current 75 ppb standard, an estimated 1500 to 2500 premature deaths would be avoided each 
year.  This increases to 2500 to 4100 premature deaths at 70 ppb, and 5200 to 8000 premature 
deaths at an attained ozone standard of 60 ppb.  This study also estimated that 10 million cases of 
acute respiratory symptoms and 3.5 million lost school days would be avoided nationally if we 
attained a standard of 60 ppb of ozone. 

Particulate Matter (PM) 

 
Particulate matter or PM is another major pollutant and consists of tiny inhalable particles that 
are released during combustion processes.  Particles less than 2.5 microns in diameter (PM2.5) are 
so small that they deposit all the way in the terminal air sacs of the lung (the alveoli) where gas 
exchange takes place.  

 
The deadly effects of particulate matter first became evident during the Great Smog of December 
1952, when the city of London documented thousands of excess deaths and cases of illness 
during a major smog event.    Now, more than 60 years later, hundreds of studies in the U.S. and 
around the world have confirmed that elevations in particulate matter, including exposure levels 
within current EPA standards, result in excess deaths and a number of other serious respiratory 
and cardiovascular health effects24–27.  These health effects include: 
 

 Worse lung function in healthy children and adults12,28–30  

 Slower lung growth in children31,32 

 Aggravated asthma33–37  

 Hospitalization for chronic obstructive pulmonary disease (COPD)37,38 

 Congestive heart failure symptoms and hospitalization26,39–41 

 Stroke42,43 

 Heart attacks and survival after heart attacks26,27,41,44 

 Irregularities of the heartbeat45,46 

 Higher mortality27,47–49 

 
Particulate pollution can cause health problems for anyone, but certain people are especially 
susceptible. Children, the elderly, and people who already have cardiovascular disease, chronic 
lung disease or diabetes are among the groups most at risk50. Even healthy adults who are more 
heavily exposed, for example because they work outdoors or live close to a major road, power 
plant or other source of pollution, face higher risk. 
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Reducing Air Pollution Improves Health 
 

While many Americans have suffered and continue to suffer from the health effects of air 
pollution, experience has repeatedly shown that when pollution levels decrease, human health 
improves.  Below are a few illustrative examples of the benefits of lower pollution: 

1. Fewer Asthma and Bronchitis Events in Children 

In 1996, Atlanta hosted the summer Olympics.  Olympic organizers took steps to reduce 
the air pollution levels during the games.  Peak daily ozone levels decreased from 81 ppb 
during the baseline period to 59 ppb during the Olympic Games and peak weekday 
morning traffic counts dropped by 22.5%51. This created a natural experiment allowing 
researchers to study medical claims and emergency visits for child asthma attacks during 
the Olympic Games, and compare them to baseline rates.  During the Olympic Games, 
the number of asthma acute care events in the Georgia Medicaid claims file for children 
aged 1 to 16  decreased by 41.6% in the 5 central counties of Atlanta, a decrease that  was 
statistically significant51. 

Another natural experiment happened when a steel mill in the Salt Lake valley was 
closed for several months due to a strike.  When the steel mill closed and PM levels 
declined sharply in Utah Valley, the number of bronchitis and asthma admissions for 
preschool-age children in Utah Valley fell by approximately 50%52.  No parallel changes 
were observed in neighboring communities. 

2. Improved Children’s Lung Function Growth 

In a landmark paper published this year in our nation’s most prestigious medical journal, 
the New England Journal of Medicine, declining levels of PM between 1994 and 2011 
were associated with improvements in lung function development in children with and 
without asthma in Southern California31.  This indicates that American children, 
including the most vulnerable with asthma but also normal children, have on average 
larger, healthier lungs thanks to successful lowering of air pollution over the past decade.   

3. Slower Lung Function Decline in Adults 

After the age of about 35, the lung function of adults declines by about 30 mL each year.  
A recent study in Europe found that improvements in air pollution exposure from 1990 to 
2001 slowed down this yearly loss of lung function in adults53. 

4. Prolongation of U.S. Life Expectancy 

Improvements in air quality, particularly reductions in PM, have allowed investigators to 
examine how these improvements affect life expectancy.  An extended follow-up of the 
original Harvard Six Cities Study (a study published in 1993 that identified a link 
between pollution and mortality in six U.S. cities54), found that from 1979 to 1998, PM2.5 

decreased in all 6 U.S. cities, particularly in the most polluted cities (up to 7 µg/m3 per 
decade).  Each 10 µg/m3 decrease in PM2.5  during this 19 year interval reduced the 
relative risk of death by 27%55.  Nonetheless, associations between PM2.5 and increased 
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risk of death persist at these lower pollution levels, particularly for cardiovascular and 
lung cancer mortality48. 

Scientists recently looked at changes in life expectancy in 211 counties in 51 
metropolitan areas across the U.S. and calculated that for every 10 µg/m3 in PM2.5 

between 1980 and 2000, average lifespan was extended by approximately 5 months56.  
The counties with the greatest reductions in PM2.5 benefitted from the greatest increases 
in life expectancy.  Reductions in PM2.5 accounted for 15% of the overall increase in life 
expectancy in these U.S. counties during the 20 year period. 

A recent study examined reductions in PM2.5 in 545 U.S. counties from 2000 to 2007.  
During these years, PM2.5 has continued to decline but at a slower rate.  Scientists found a 
4.2 month increase in average U.S. life expectancy from 2000 to 2007 per 10 µg/m3 
decline in PM2.5

57. 

 

Cost/Benefit Estimates of EPA Air Regulations 

 
Mr. Chairman, as you know, the OMB issues an annual report that estimates the cost and 
benefits of major federal regulations.  This annual report gives policy makers and the public a 
sense of how federal regulations are impacting the overall economy.  For the past 10 years, in 
both Republican and Democratic Administrations, the OMB has determined that the benefits of 
EPA regulations far exceed the costs.  In fact, the OMB has reported that over the past 10 years, 
the benefits of EPA regulations exceed costs at a minimum of 2-1, and possibly by as much as 
20-1 (see testimony attachment 1).  The health benefits of the EPA’s clean air regulations are a 
major part of the large benefits enjoyed by the American people as a result of EPA public health 
protections.   

Countless scientific studies over many decades have demonstrated and quantified the harmful 
health consequences of air pollution exposure.  With this clear and comprehensive scientific 
evidence, the EPA has consistently found that cleaner air standards provide far more benefits 
than the costs of implementation.   Progress in the United States has resulted in reductions in 
pollution levels, and our experience has confirmed that reducing air pollution improves human 
health and saves lives.   

I would be happy to answer any questions. 
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Attachment 1 
Report to Congress on the Costs and Benefits of Federal Regulations 
Table 1‐1:  Estimates of the Total Annual Benefits and Costs of Major 
Federal Rules (Reports for 2005‐2015) 

 

2005: 

 

Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/assets/omb/inforeg/2005_cb/final_2005

_cb_report.pdf 
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2006: 

 

Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/assets/omb/inforeg/2006_cb/2006_cb_fi

nal_report.pdf 
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2007: 

 

Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/assets/omb/inforeg/2007_cb/2007_cb_fi

nal_report.pdf 
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2008:  

 

Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/assets/information_and_regulatory_affai

rs/2008_cb_final.pdf 
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2009: 

 

 

 

Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/assets/legislative_reports/2009_final_BC

_Report_01272010.pdf  
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2010: 

 

 

 

Reference link:  

https://www.whitehouse.gov/sites/default/files/omb/legislative/reports/2010_Benefit_Cost_R

eport.pdf  
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2011: 
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Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/inforeg/2011_cb/2011_cba_report.pdf 

2012:  
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Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/inforeg/2012_cb/2012_cost_benefit_rep

ort.pdf 
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2013:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reference link: 

https://www.whitehouse.gov/sites/default/files/omb/inforeg/2013_cb/2013_cost_benefit_rep

ort‐updated.pdf 
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Reference link:  

https://www.whitehouse.gov/sites/default/files/omb/inforeg/2014_cb/2014‐cost‐benefit‐

report.pdf 

 


