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I am George D. Thurston, a tenured Associate Professor of Environmental Medicine at the New York University (NYU) School of Medicine.  My scientific research involves investigations of the human health effects of air pollution.


The adverse health consequences of particulate matter are serious and well documented.  This documentation includes impacts demonstrated by controlled chamber exposures and by observational epidemiology showing consistent associations between this pollutant and adverse impacts across a wide range of human health outcomes.  Unfortunately, the implementation of the NAAQS standards proposed by the U.S. EPA on January 17, 2006 will fail to provide sufficient public health protection to the American people, as is called for by the Clean Air Act, and as indicated is necessary by the latest air pollution health effects science.


Particulate Matter (PM) air pollution is composed of two major components: primary particles, or "soot", emitted directly into the atmosphere by pollution sources such as industry, electric power plants, diesel buses, and automobiles, and; "secondary particles" formed in the atmosphere from sulfur dioxide (SO2) and nitrogen oxide (NOx) gases, emitted by many combustion sources, including coal-burning electric power plants.


Observational epidemiology studies have shown compelling and consistent evidence of adverse effects by PM.  These studies statistically evaluate changes in the incidence of adverse health effects in a single population as it undergoes varying real-life exposures to pollution over time, or across multiple populations experiencing different exposures from one place to another.  They are of two types:  1) population-based studies, in which aggregated counts of effects (e.g., hospital admissions counts) from an entire city might be considered in the analysis; and, 2) cohort studies, in which selected individuals, such as a group of asthmatics, are considered.  Both of these types of epidemiologic studies have confirmed the associations of ozone and PM air pollution exposures with increased adverse health impacts, including: 


-  decreased lung function (a measure of our ability to breathe freely);


-  more frequent respiratory symptoms;


-  increased numbers of asthma attacks;


-  more frequent emergency department visits;


-  additional hospital admissions, and;


-  increased numbers of daily deaths.


Among those people known to be most affected by the adverse health implications of air pollution are: infants, children, those with pre-existing respiratory diseases (such as asthma and emphysema), older adults, and healthy individuals exercising or working outdoors.

The state of the science on particulate matter and health has undergone thorough review, as reflected in the in the recently released U.S. EPA Criteria Document for Particulate Matter—of which I am a contributing author.  Since the fine particle (PM2.5) standard was set in 1997, the hundreds of new published studies, taken together, robustly confirm the relationship between PM2.5 pollution and severe adverse human health effects.  In addition, the new research has eliminated many of the concerns that were raised in the past regarding the causality of the PM-health effects relationship, and has provided plausible biological mechanisms for the serious impacts associated with PM exposure.

In my own research, I have found that both ozone and particulate matter air pollution are associated with increased numbers of respiratory hospital admissions in New York City, Buffalo, NY, and Toronto, Ontario, even at levels below the current standards.  These results have been confirmed by other researchers considering locales elsewhere in the nation and the world, as documented in the most recent PM Criteria document, which was prepared by the EPA staff and reviewed by the EPA’s independent Clean Air Scientific Advisory Committee.  Furthermore, I was Principal Investigator of an NIH funded research grant that showed, in an article published in the Journal of the American Medical Association (JAMA), that long-term exposure to particulate matter air pollution is associated with an increased risk of death from cardio-pulmonary disease and lung cancer, as displayed in Figure 1 (Pope et al, 2002).  In fact, the increased risk of lung cancer from air pollution in polluted U.S. cities was found in this study to be comparable to the lung cancer risk to a non-smoker from living with a smoker. Thus, the health benefits to the U.S. public of reducing long-term exposures to particulate matter can be substantial.  But the January, 2006 EPA proposal ignores this new science, and the ignores the sound scientific advice of its own CASAC panel of scientists.   The EPA NAAQS proposal therefore also fails to sufficiently protect the U.S. public from this serious health risk.
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Figure 1.  Lower PM2.5 Levels Are Associated with Lower Mortality

Source: Pope,  Burnett, Thun, Calle, Krewski, Ito , and Thurston. (Journal of the American Medical Association, JAMA, 2002) 
Especially a problem is the fact that the EPA Administrator has ignored the new information regarding the increased risk of lung cancer and cardio-pulmonary mortality now known to be associated with long-term exposure to PM2.5.  For example, new scientific documentation from both epidemiological studies, such as the JAMA paper I co-authored (Pope et al., 2002), and toxicological studies, such as the recent JAMA article showing increased accumulation of plaque in the hearts of mice as a result of long-term PM exposure (Sun et al., 2006), are effectively ignored by the Administrator 

The Administrator has instead chosen to raise and over-emphasize certain scientific issues in order to support his inaction on the issue of protecting the public from the dangers of long-term PM air pollution exposure.  For example, the preamble to this decision (Federal Register, January 17, 2006, Vol. 71, No. 10, pp. 2652) raises education and sulfur dioxide (SO2) as issues.  These comments in the preamble do not represent a full and balanced consideration of all the facts.  Indeed, when the HEI Reanalysis of the ACS data reported these associations, they also noted that “The Reanalysis Team concludes that this modifying effect is not necessarily attributable to education per se, but could indicate that education is a marker for a more complex set of socioeconomic variables that impact upon the level of risk.”  The Pope et al. (2002) study does correct for these issues through the inclusion of education indices.  Similarly, the HEI report also notes that the SO2 association with mortality was unlikely to be causal, but was more likely a marker of another component of the air pollution, stating: “ The absence of a plausible toxicological mechanism by which sulfur dioxide could lead to increased mortality further suggests that it might be acting as a marker for other mortality-associated pollutants.”  Based upon my own recent analysis, it is apparent that SO2 is acting as a marker for coal combustion fine particle pollution in this PM2.5 dataset.  However, the HEI Reanalysis report’s clarifying statements are ignored by the Administrator.  In no way do these factors, fully considered, take away from the scientific evidence, both from the ACS and other studies, that long-term exposure to PM2.5 is causing needless deaths every year.  They also do not justify the Administrator’s ignoring of the ACS JAMA manuscript and the other recent studies providing confirmation of PM’s long-term adverse health effects, and additionally indicating mortality impacts even larger than that reported by the ACS study (e.g., from the Veterans Cohort by Lipfert et al, 2003; and from the 6-Cites Study cohort follow-up by Laden et al., 2006).


Instead of a balanced and full view of this issue, the Administrator apparently decided to selectively choose the “scientific intelligence” that fit the decision he wanted to make, as has ignored the overwhelming evidence that ran opposite to the proposed decision to do nothing to further protect the American people from the health dangers of long-term exposure to PM pollution.  EPA’s own analyses (U.S.EPA Staff Paper, 2005) indicate that the Administrator’s inaction on this standard will result in thousands of avoidable deaths each year.  I hope that the Administrator will reconsider this decision, listen to the advice of the health experts on CASAC, and instead act to lower the annual PM2.5 standard, thereby avoiding thousands of needless deaths in the U.S. each year.  I recommend an annual standard of 12 ug/m3.


As to the short-term (24-hour average) standard proposed by the Administrator, the level chosen is insufficiently stringent to adequately protect the public health.  It is so lax that it provides little public health benefits when compared with the present standard.  Indeed, the study of older adults in more than 200 counties across the nation that was released today in the prestigious journal, the Journal of the American Medical Association (JAMA), further documents that short-term excursions of fine particle air pollution are associated with a significant increase in the daily risk of hospital admissions from cardiac and respiratory causes.  (I have attached a copy of that new paper to my testimony for your examination.)  Even eliminating all days above 35 ug/m3 from consideration from the study (as per the U.S. EPA’s proposed standard) failed to change the conclusions of this study, with significant associations still being found between PM2.5 exposure and excess cardiac and respiratory admissions at levels of PM2.5 below 35 ug/m3 (Personal Communication, Francesca Dominici, March 8, 2006).  In my view, the available science supports a short-term PM2.5 standard of 25 ug/m3, in order to most appropriately protect the health of the U.S. public.

Thank you for the opportunity to testify on this important issue.
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