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Abstract

This study surveys about 6000 children living in 12 Southern California communities of varying ambient air pollution profiles was initiated in 1993. 
The primary purpose of the study was to determine whether air pollution causes chronic adverse respiratory health effects. Particulate matter (hourly PM10, two-week-integrated PM2.5, ozone (O3), nitrogen dioxide (NO2), and acid vapor (primarily nitric) were measured in each community during the study period. Health outcomes assessed were annual pulmonary function tests, annual questionnaires on respiratory conditions and symptoms, and school absence monitoring. Demographics, housing characteristics, time-activity patterns and exposure to tobacco smoke were also assessed annually by written questionnaire. 
Study results indicated that children’s lung function growth was adversely affected by air pollution, new cases of asthma and asthma exacerbations were associated with ambient air pollution levels, and school absences from acute respiratory illnesses followed rises in ozone levels. Researchers concluded that current levels of ambient air pollution in Southern California are associated with clinically important chronic health effects that have substantial health and economic impacts.
Communities Studied

Atascadero, Santa Maria, Lompoc, Lancaster, San Dimas, Upland, Mira Loma, Lake Arrowhead, Riverside, Lake Elsinor, and Long Beach
Summary

When the Children’s Health Study (CHS) began in the early1990s, laboratory observations showed that acute exposure to air pollutants decreased pulmonary function and increased prevalence of respiratory symptoms and respiratory tract inflammation. The study investigated whether chronic respiratory disease occurs as a result of breathing polluted ambient air.
Laboratory exposure-response studies in human volunteers have shown that lung function losses, respiratory irritant symptoms, and increases in bronchial reactivity result from ozone exposure levels commonly observed in the South Coast Air Basin (SoCAB), either from comparatively brief (~1hour) exercise at “alert” concentrations of 0.2 ppm and higher or from prolonged exercise at concentrations near the California ambient air quality standard of 0.09 ppm (US Environmental Protection Agency 1986.  
Recovery to normal function levels typically takes several hours after ozone exposure ceases. Some effects of short-term exposure persist for more than 24 hours. Since the study began, many hundreds of papers have been published demonstrating the relationship between pollutant levels and morbidity and mortality.
Children were selected as the study population for several reasons: 

· they often spend more time outdoors; they exercise more than adults; 

· they do not smoke (at least the young ones); 

· they do not have hazardous occupations; 

· they are more likely to have spent their entire lives in Southern California; their growing lungs may be more sensitive to the effects of air pollution and they are accessible in large numbers through schools.

Community selection was based on:

· air pollution levels and exposure patterns 

· demographic data of a group of census tracts in 86 communities

· communities having widely divergent exposure characteristics.
Participating study schools were selected based on:

· location in a pre-selected community of interest based on air pollution levels and patterns; (

· sufficient population of target-aged children; 

· preponderance of children attending school from the immediate neighborhood; 

· demographic similarity with other potential and participating community school sites; 

· absence of localized air pollution sources such as close proximity to factories or freeways; 

· proximal location to a fixed-site air monitoring station.
Absence monitoring was based on reported absences and follow-up interviews to determine the cause of the absence and whether it had been necessary for the child to visit a doctor.

Time activity and household characteristics data were collected to determine concentrations of O3, PM10, PM2.5, and NO3.

Findings demonstrated an association between breathing polluted air in Southern California

and significant chronic deficits in lung function among adolescent children.  Air pollution effects were shown:

· on lung function level (age 10 years), 
· on 4-year lung function growth (age 10-14 years), 
· on 8-year lung function growth (age 10-18 years), 
· on the maximum rate of lung function growth during adolescence;

· on lung function at age 18 years ((over the study period8-year exposure from fourth to twelfth grade).

Three to five times more children with clinically significant deficits in lung function livied in communities with high outdoor air pollution levels compared to communities with low pollution levels.
Asthma
Findings demonstrate effects of air pollution on both new onset asthma and asthma

exacerbations. Prior to the performance of the CHS, the prevailing scientific view was that air

pollution made existing asthma worse but that it did not cause new cases to develop. Study data

showed that new cases of asthma are much more likely to occur in high ozone communities,

especially among those children who exercise regularly and at elevated levels. Analyses regarding exposure to traffic-related air pollution have found associations between

proximity to high traffic density (a marker for pollutant exposure) and increased risks for

prevalent asthma among children.

The study’s conclusion is that current levels of air pollution in Southern California are associated

with several serious health effects that are costly to children’s health and to the state. Lung

function was found to be consistently associated with a package of highly correlated pollutants

that include particulates, NO2, and acids, but not ozone. This impact of vehicle-related pollution

on children’s lung function is likely to have life-long adverse health consequences. 
The demonstration of strong evidence linking exposure to new cases of asthma (the most common chronic disease of childhood) to ozone is another striking association. It is also important to note that most of these associations extend to pollution levels below current ambient air standards and may exert significant health effects.
