
September 24, 2001

Dr. Mary Ross

Office of Air Quality Planning and Standards (MD-15)

U.S. Environmental Protection Agency

Research Triangle Park, NC 27711

RE:  Comments on Review of the National Ambient Air Quality Standards for Particulate Matter: Policy Assessment of Scientific and Technical Information (Preliminary Draft Staff Paper)

The Children's Environmental Health Network (Network) is glad to have the opportunity to submit these comments on the Environmental Protection Agency’s (EPA) draft staff paper on particulate matter (PM).  The Network is a national multi-disciplinary project dedicated to protecting children from environmental toxicants. Our sole mission is to protect the fetus and the child from environmental hazards and to promote a healthy environment, through education, research, and policy.

The Network commends EPA for its efforts in the Staff Paper to evaluate the policy implications of the key studies and scientific information contained in the draft Criteria Document.  We strongly support EPA’s approach of focusing on new developments in the scientific literature.

Unfortunately, many of the shortcomings that the Network identified in the Criteria Document, as outlined in our earlier submitted comments, are repeated in the Staff Paper.

The Network urges an additional review of the Staff Paper from the perspective of pediatric environmental health, to address these shortcomings and to meet EPA policy,
 to meet the agency’s commitments made in the report, Environmental

Health Threats to Children, 
 and to follow the directives of Executive Order 13045.
  As described below, this Staff Paper does not follow these policies’ requirements to explicitly consider and protect children. The Network believes that such a review would assist the agency in adequately addressing pediatric environmental health concerns and strengthening the Staff Paper and resulting recommendations.

As the EPA stated in Environmental Health Threats to Children, “It is essential that our national pollution control standards protect our nation’s most valuable future resources, placing children at the center of our protection efforts. . .” 

Children are especially susceptible to air pollution.  The airways of young children are smaller than those of adults.  Inhalation of air pollutants that would produce only a slight response in an adult can result in potentially significant obstruction in the airways of a young child.  

Children have increased oxygen needs compared to adults, they breathe more rapidly and inhale more pollutants per pound of body weight than adults, and they often spend more time engaged in vigorous outdoor activities than adults.

Since the agency’s last review of the particulate matter standard, a wealth of new studies have been published which continue to underscore the connection between air pollutants and harm to children’s health and which makes a strong case that the short-term fine particle standard needs to be strengthened.

However, this Staff Paper offers little discussion or focus on these facts.  The Network is deeply concerned that the minimal attention paid to children’s unique susceptibilities and vulnerabilities in this staff paper will result in inadequate conclusions and recommendations for the PM standards that EPA staff will be incorporating into future drafts of this paper.

The Network’s detailed comments, below, focus on Chapter 3, “Characterization of PM-Related Health Effects,” and Chapter 4, “Characterization of Health Risks.”
Specific Comments

1.  Although Chapter 3, “Characterization of PM-Related Health Effects,” makes a general statement acknowledging that “an unprecedented number of new studies containing further evidence of serious health effects have been published since the last review,” there is no mention of children or other vulnerable subpopulations in the general discussion of these “new studies” and other new information that has come forward (other than a mention of new “animal models representing sensitive subpopulations”).  (Page 3-2)

At the very least, the fact that many of these new studies focus on children and that children are a population of concern, with unique susceptibilities and vulnerabilities, should be mentioned.

2.  The paper explains how an evaluation of the ways by which inhaled particles might ultimately affect human health must take into account the “deposition of ambient particles in the three regions of the respiratory tract.”

(Page 3-4) 

This is one of several examples where the discussion is, but should not be, limited to the general population.  Given that children are a population of concern, are deposition patterns different for children compared to adults?  How do the three respiratory tract regions identified function differently at different ages and stages of development?  What are the implications of these differences?  This kind of information should be included in this Staff Paper whenever possible. 

3.  In the lengthy discussion of “Mortality and Long-term PM Exposure (Section 3.3.1.2), the paper includes just one paragraph, near the very end of the discussion, on infant mortality:

“A few new studies have linked infant mortality with average ambient PM concentrations over periods of one month or more during gestation or around the time of birth. Each of the studies reviewed in the draft CD (Section 6.2.3.4) reported significant associations between infant mortality and PM exposure. One recent U.S. study reported significant associations between PM10 concentrations during the first 2 months of the infant’s life and mortality from respiratory causes and sudden infant death syndrome (Woodruff et al., 1997). Studies conducted in the Czech Republic and Mexico City also find associations with infant mortality, and the CD concludes that these findings “suggest that infants may be among sub-populations notably affected by long-term PM exposure” (CD, p. 6-106). Less consistent evidence was reported for an association between PM exposure during gestation and low birth weight for infants (CD, p. 6- 102).”  (Page 3-35)

This discussion is inadequate for a sub-population which, as the agency itself notes, may be “notably affected by long-term PM exposure.”  The Network strongly urges the agency to expand this section. 

4.  On page 3-37, in a discussion about “Mortality Displacement and Life-shortening” impacts of PM exposure, the agency states:

Chronic exposure to PM, with an exposure difference of 10 µg/m3 , was associated with a reduction in 1.31 years in the population’s life expectancy at age 25.  Taking into account the evidence from a few new studies showing associations between infant mortality and PM exposure, the draft CD finds that these data suggest that potential life-shortening associated with long-term PM exposure may be even greater than Brunekreef’s (1997) estimate. (CD, p. 6-106).
The Network believes that it is inappropriate to lump together the “life-shortening” -- death  --  of children due to PM exposure with the important, but different, discussion regarding the shortening of lives of older and/or health-compromised adults.  Children’s deaths due to PM exposure deserve fuller and more explicit discussion than provided in this paper.  As was noted in the Network’s comments on the Criteria Document:

It is acknowledged that infant/childhood mortality can significantly increase the overall population life shortening over and above that estimated for adults > 25 yr.  Formal calculations about the effects of PM-associated pediatric deaths on overall lifespan should be conducted based on previous and new pediatric mortality data.

The Network believes that our society would view the death of a child, even a “health compromised” child, differently than the death of an elderly or health-compromised adult.
5.  The paper’s discussion of morbidity focuses almost exclusively on the general population, with limited mention of impacts on the elderly population.  The health effects discussed focus on cardiovascular and respiratory morbidity in adults.

This shortcoming parallels similar problems in the Criteria Document.  As the Network stated in its comments on that document, which remain relevant for the Staff Paper:

There are no data regarding pediatric cardiovascular effects related to PM exposure, based on numerous epidemiological studies (primarily focusing on adults > 65 yr) and a limited number of individual-level studies of cardiovascular physiology.  It seems plausible that changes in cardiac electrophysiology and blood viscosity or inflammation could be observed in PM-susceptible children.  Thus, these outcomes are feasible to measure in children.

And

Table 6-17 is “massive” in its number of studies which predominantly include “all ages.”  There are notable studies about pediatric asthma from Washington State (Norris, 1999, 2000) and Atlanta, GA (Tolbert, 2000), as well as a handful of studies from abroad.  The text is surprisingly brief about children and seems relegated to the sub-section on potential susceptible subpopulations (pages 6-177 to 6-178).  This sub-section acknowledges the limited number of children studies and clinical importance, in particular, for infants (<1 yr).

The Network urges the agency to expand its consideration and discussion of morbidity to more adequately include children’s health effects.

6.  In Section 3.3.3.2 Effects on the Respiratory System (page 3-45), there is no mention of children’s unique susceptibilities when describing known health effects: 

“From epidemiology or controlled human exposure studies of short-term PM exposure, it was reported that sensitive individuals (especially those with asthma or pre-existing respiratory symptoms) may have increased or aggravated symptoms, with or without reduced lung function (EPA, 1996b, p. V-23).”

As mentioned in the Network’s earlier comments on the Criteria Document, the section which appears to have the strongest, most coherent and consistent evidence for pediatric respiratory effects related to PM exposure is not emphasized.  And, perhaps as a result, this section’s discussion of these effects is silent on pediatric respiratory effects.

7.  Reading the Staff Paper, one would never know that childhood asthma is a concern  --  that it is the leading chronic illness for children in the United States,
 that the number of children suffering from asthma increased by 75 percent between 1980 and 1994,
 nor that the number of children under five years of age  --  the youngest children  --  with asthma surged by 160 percent during that same time period.
 

The most detailed discussion of asthma is in two areas.  One is under the subhead: “Acute Respiratory Effects - Epidemiological Studies.” (page 3-46):

Visits for asthma were significantly increased with PM exposure in children (Medina et al., 1997) and people of all ages (Choudhury et al., 1997), and significant associations were found with visits for lower respiratory diseases in children (Ostro et al., 1999) and adults (Hajat et al., 1999). 

and

All studies of effects in children reported significant associations with a range of respiratory symptoms (e.g., cough, wheeze, shortness of breath) (Neas et al., 1995, 1996; Ostro et al., 1995; Pope et al., 1991; Schwartz et al., 1994; Vedal et al., 1998). Some (Neas et al., 1999; Schwartz and Neas, 2000; Vedal et al., 1998), but not all (Neas et al., 1995, 1996; Thurston et al., 1997), of the North American studies also reported significant associations between PM10 , PM2.5 or PM10-2.5 and decreases in lung function measures (e.g., decreased peak expiratory flow rate). (page 3-47)

When the document mentions effects on asthmatics (page 3-47):

“ . . the draft CD finds evidence supporting increases in respiratory symptoms associated with short-term exposures to PM for both asthmatic and nonasthmatic subjects, though many associations did not reach statistical significance.” And “.  .  . short-term PM exposure was associated with decreases in lung function (e.g., peak expiratory flow rate) in studies of asthmatics (CD, p. 6-184)”

the language is not clear if it refers to adults or children, or, if it refers to adults, how the effects may differ for children with asthma.  

The second discussion of asthma is a brief section under the subhead “Sensitive Groups for PM-Related Health Effects” (discussed generally below).  The mention of asthma in this section (pages 3-66) is almost dismissive:

“Asthma has been of particular public interest as a respiratory condition that may lead to sensitivity to air pollution effects” 

The reader would not know that asthma affects millions of U.S. children and results in hundreds of child deaths annually.

In both of these sections, the Staff Paper should present basic information about this epidemic and describe the particular concerns about PM exposure for the millions of asthmatic children in the U.S.

8.  In the section “Acute Respiratory Effects - Laboratory Studies” (page 3-48), there is no mention of developing systems.  This discussion should insert what is known in each case about the impact on developing systems.

9.  The discussion of “Effects on the Cardiovascular System” beginning on page 3-54 links PM with arrhythmia, cardiac function, changes in blood components or characteristics, and other areas of investigation.  However, these discussions were limited to impacts on mature systems.

The question of the impact in each of these areas on developing systems was not raised.  As mentioned earlier and in the Network’s earlier docket comments: 

 “It seems plausible that changes in cardiac electrophysiology and blood viscosity or inflammation could be observed in PM-susceptible children.  Thus, these outcomes are feasible to measure in children.”

The Network urges the agency to include information about pediatric concerns.

10.  The Staff Paper identifies three “groups” in its two and a half-page discussion of “Sensitive Groups for PM-Related Health Effects”:  “Individuals with respiratory and cardiovascular disease,” “Age-related subpopulations,” and “Other Subpopulations.”  

A.  This coverage of the health effects for the vulnerable subpopulations identified is grossly inadequate and insubstantial.  A total of two paragraphs covers both the elderly and children, who are lumped together under the subhead “age-related populations.” (Page 3-66)

Both children and the elderly are ill-served by this.  There should be separate sections for each of these vulnerable populations.  The section on children should provide much more information to detail children’s unique vulnerabilities and susceptibilities and how they will be considered as the agency develops this standard. 
The Network strongly urges the agency to expand the discussion of vulnerable populations, especially children, in this section, and to raise specific pediatric issues and concerns throughout the Staff Paper, as detailed by the Network’s comments.

B.  The agency omits several key subpopulations in this discussion.  For example, although there are very brief, separate discussions of “age-related populations” and of “individuals with respiratory and cardiovascular disease,” there is no recognition of groups that would be likely to be even more sensitive, such as children with respiratory disease or children with cardiovascular disease.

The lack of focus on childhood asthma in the Staff Paper could lead one to reasonably infer that childhood asthma is not of particular concern related to PM exposure.

The Network strongly urges the inclusion of a separate, full discussion of children with respiratory disease, who could be expected to be especially sensitive to the effects of PM exposure.  For example, as the Network noted in its comments on the Criteria Document:

“Studies suggest that children with respiratory diseases such as asthma may have impaired antioxidant defenses and new studies suggest that structural polymorphisms in glutathione-s transferase may render some individuals more susceptible to inhaled oxidants such as ozone and these ultrafine particles (Am J Respir Crit Care Med, May, 2001).”

Similarly, the Staff Paper makes no mention of children in low income and/or minority communities who may be exposed to higher levels of PM and who face additional challenges and burdens, such as lack of access to health care.  This is a grave omission which the agency must address in this paper.

11.  On page 3-86, the agency states:  “it is apparent that acute exposure to PM of a few hours’ duration can result in physiological or cellular changes,” based on a variety of studies.

The Network urges the agency to provide further discussion of what these findings might mean for developing respiratory systems, since most if not all of the studies the agency refers to were conducted on mature systems.

12.  The general discussion in Chapter 4 on the characterization of health risks (page 4-1 to page 4-2), especially the section “Goals for Updated PM Risk Analyses,” makes no mention of children.   

The Network is concerned that the agency does not mention as a goal for its risk analyses to better understand the risks to children, especially given the direction of both EPA policy and Executive Order 13045.  The Network urges that this section be expanded to discuss how the agency will “consistently and explicitly evaluate environmental risks of infants and children” in the risk assessments and risk characterizations related to this standard as well as when setting this standard,
 and how it will “identify and assess environmental health risks and safety risks that may disproportionately affect children” and ensure that this standard will “address disproportionate risks to children that result from environmental health risks.”

Conclusion
In general, this document places a major emphasis on adult health, in particular, in the elderly with chronic cardiorespiratory disease, to the detriment of a full and adequate discussion of pediatric health.  The Network urges the agency to expand the information and discussion presented on children and developing systems in this paper.

We hope that the agency moves expeditiously to adopt and implement improved standards that will better protect the health of all U.S. residents, especially children, most especially those in low income and/or minority communities who face greater risks. The risk to our children from exposure to air pollutants argues for prompt and effective action. 

We look forward to seeing the information provided in the Staff Paper lead to stronger protections of the health of the nation’s children.

Sincerely,

J. Routt Reigart, MD




Daniel Swartz 

Chair






Executive Director

Cc:  The Honorable Christine Todd Whitman

� October 1995 policy that requires EPA to consistently and explicitly evaluate environmental risks of infants and children in all risk assessments, risk characterizations, and in setting environmental and public health standards.


� Excerpt:  “As a national policy, [to] ensure that all standards EPA sets are protective enough to address the potentially heightened risks faced by children  --  so as to prevent environmental health threats wherever possible . . .”


� Under this order, each Federal agency is required to “make it a high priority to identify and assess environmental health risks and safety risks that may disproportionately affect children” and “ensure that its policies, programs, activities, and standards address disproportionate risks to children that result from environmental health risks or safety risks.”





� U.S. Environmental Protection Agency, National Costs of Asthma for 1997.


� U.S. Environmental Protection Agency, America’s Children and the Environment, December 2000.


� U.S. Environmental Protection Agency, National Costs of Asthma for 1997.


� As required by EPA policy


� As directed by Executive Order 13045





