The Public Health Imperative for Effective Implementation of  the 8-hour Ozone NAAQS

Protecting Our Children from the Adverse Health Impacts of  Ozone

Elevated ozone concentrations have a suite of adverse health effects including decreased lung function, particularly in children active outdoors; hospital admissions and emergency room visits for respiratory causes, among children and adults with pre-existing respiratory disease such as asthma; inflammation of the lung; and possible long-term damage to the lungs.  62 Fed. Reg. 38,856 (July 18, 1997).   Children are particularly at risk because their lungs are not fully developed and so their airways are narrow, their respiration rate is higher in comparison to their size, and running and playing outside in the summer are the very activities that increase their exposure and risk.  U.S. EPA, Office of Air Quality Planning and Standards, “Fact Sheet:  Health and Environmental Effects of Ground-Level Ozone” (July 17, 1997); American Lung Association, “Ozone Air Pollution:  What Are Its Health Effects?” available on-line at: www.lungusa.org/air/envozone.html.  

Millions of children in communities across the country are exposed to unhealthy ozone concentrations.  See  American Lung Association, “State of the Air: 2001.”  Indeed, recent public health research has revealed that respiratory illnesses in general, and asthma in particular, have become a health crisis in the United States.  The incidence of asthma is growing dramatically. For example, more than 14 million Americans now suffer from asthma, and the disease kills more than 5,000 people each year.  See Pew Environmental Health Commission, "Attack Asthma:  Why America Needs a Public Health System to Battle Environmental Threats," June 2000, p. 8.  

When EPA issued the more protective 8-hour ozone standard in 1997, it determined that three populations were particularly sensitive:  active children, outdoor workers, and individuals with preexisting respiratory disease (for example, asthma or chronic obstructive lung disease).  See 61 Fed. Reg. 65,716, 65,721-22 (Dec. 13, 1996).   EPA explained the need for the standard by finding that “a significant body of information” that became available after the promulgation of the 1-hour ozone NAAQS then in effect provided “clear evidence from human clinical studies” of adverse health effects at concentrations permitted by the 1-hour standard.  See 61 Fed. Reg. at 65,727; see 62 Fed. Reg. 38,856, 38,859 (July 18, 1997).  

EPA then determined that a revised ozone standard of 0.08 ppm was necessary to protect public health.  First, EPA found that children active outdoors experience significantly higher decreases in lung function and pain on deep inspiration under the pre-existing 1-hour ozone standard.  Further, EPA found that between 40 and 65 percent more children would likely experience such effects, and there would be 120 percent more yearly occurrences of such effects.  These percentages translate into tens of thousands of children who are not protected under the pre-existing 1-hour ozone standard and hundreds of thousands more yearly occurrences.  EPA also relied on a risk assessment revealing that the pre-existing 1-hour standard would result in numerous more yearly hospital admissions for respiratory causes of asthmatics in New York City alone compared with the 8-hour standard.  EPA found that the higher standard would allow more than three times as many children to experience the exposures of concern.  EPA also determined that these examples were indicators of public health impacts in the broader population.  See 62 Fed. Reg. at 38,867-68. 

Moreover, since EPA strengthened the ozone standard in 1997, there has been a body of evidence indicating that the adverse health effects of ozone, especially the impacts on children, are more serious than EPA understood at the time.  One study associated ozone exposure with decreased lung function in girls with asthma. Peters, J.M.; Avol, Edward, Gauderman, W.J.; Linn, W.S.; Navidi, W.; London, S.J.; Margolis, H.; Rappaport, E.; Vora, H.; Gong, H.; Thomas, D.C. “A Study of Twelve Southern California Communities with Differing Levels and Types of Air Pollution,” Am. J. Respir. Crit. Care. Med. 159:768-775 (1999).  Another study found that asthmatic children who had a low birthweight or a premature birth are especially susceptible to the effects of summer ozone.  Mortimer, K.M.; Tager, I.B.; Dockery, D.W.; Neas, L.M.; Redline, S. “The Effect of Ozone on Inner-City Children with Asthma,” Am. J. Respir. Crit. Care Med. 162: 1838-1845 (2000). 

Even though we do not yet understand all of the complex factors contributing to the asthma epidemic, a body of research has consistently linked elevated ozone levels and asthma attacks.  Studies show that asthma-related emergency room visits rise significantly on high-ozone days.  This ozone-asthma link was demonstrated in Sacramento, where scientists reviewed hospital records for the years 1992 through 1994 and found a 14 percent rise on high-ozone days in asthma-related emergency room visits and hospital admissions among low-income children and teenagers. Chris Bowman, "Capital Study Links Ozone to Asthma in Kids: Pollutants, Hospital Data Tracked," Sacramento Bee, July 16, 2000, p. A1.  Similarly, several studies have associated school absences with elevated ozone concentrations due to asthma and other respiratory ailments.  Gilliland, F.D.; Berhane, K.; Rappaport, E.B.; Thomas, D.C.; Avol, E.; Gauderman, W.J.; London, S.J.; Margolis, H.G.; McConnell, R.; Islam, K.T.; Peters, J.M. “The Effects of Ambient Air Pollution on School Absenteeism Due to Respiratory Illness,” Epidemiology 12:43-54 (2001); Chen, L.; Jennison, B.L.; Yang, W.; Omaye, S.T. “Elementary School Absenteeism and Air Pollution,” Inhalation Toxicology 12:997-1016 (2000). 

Most recently, research has indicated that ozone may not only trigger asthma, but actually could be linked to the development of the condition in children.  McConnell, Ron; Berhane, Kiros; Gilliland, Frank; London, Stephanie J.; Islam, Talat; Gauderman, James; Avol, Edward; Margolis, Helene; Peters, John “Asthma in exercising children exposed to ozone: a cohort study,” Lancet, 359:386-91 (2002).  In the study very recently published in Lancet, 3535 children with no previous diagnosis of asthma from 12 Southern California communities of varying air quality were followed for up to five years.  The results of the study demonstrated that playing multiple team sports in a high ozone environment is associated with development of physician-diagnosed asthma.   Exercise-induced asthma was deemed an unlikely single source because the onset of asthma was associated with exercise only in polluted communities. 

Moreover, a relatively recent study compellingly demonstrates the benefits to asthmatic children of lowering ozone-forming contaminants.  A study of the effect of the citywide alternative transportation strategy implemented by Atlanta, Georgia during the 1996 Summer Olympics found that as a result of lowered ozone concentrations acute pediatric asthma cases dropped by about 40 percent.  Friedman, M; Powell, K.; Hutwagner, L.; Graham, L. Teague, W.G. “Impact of Changes in Transportation and Commuting Behaviors During the 1996 Summer Olympic Games in Atlanta on Air Quality and Childhood Asthma,” Journal of the American Medical Assn.  285:897-905 (2001). 

The adverse health effects of elevated ozone are not confined to children but reach all ages including the elderly.  Indeed, a very recent study has linked elevated ozone concentrations to the risk of acute stroke mortality.  Hong, Yun-Chul; Lee, Jong-Tae; Kim, Ho; Ha, Eun-Hee; Schwartz, Joel; Christiani, David C. “Effects of Air Pollution on Acute Stroke Mortality,” Environmental Health Perspectives 110:187-191 (2002).  EPA must expeditiously and effectively implement the new 8-hour ozone NAAQS to protect our children, the elderly and other vulnerable populations from the adverse health effects of elevated ozone concentrations.  Taking meaningful action now is a public health imperative. 
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