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both exposures; 6 only the air exposure and 4 only the ozone exposure.

AIR Exposed OZONE exposed
Number of subjects 12 14
Ozone exposure - 0.20 ppm 4 hours

Moderate exercise

Lavage cell count (18 hr) 4.9 13.9
Cells/ml x 10fourth
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Symptom Scores pre/post 0.9/4.2 0.5/13.5
Albumin BAL mg/ml 0.05 0.10

Conclude that “Inhalation of an ambient concentration of ozone can cause morphologic evidence
of airway injury in healthy human subjects. Ozone-induced airway inflammation may be an
important contributing factor to acute exacerbations of asthma and chronic bronchitis.”
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hr/day, followed by 9 days filtered air; sacrificed during the last fresh air exposure. Details of
preparation of lung given. Findings were:

1. ozone decreased the number of branchings to the most proximal respiratory bronchiole (from
13 to about 9):

2. increased density and distribution of goblet cells:

Authors conclude: “We conclude that the periodic cycles of ozone exposure alters postnatal lung
morphogenesis and epithelial differentiation in the distal lung of infant primates.”
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at school when the questionnaire was administered; 883 excluded for a history of asthma; 312
excluded because of missing answers to “wheezing” questions; 26 excluded for chest illnesses
such as cystic fibrosis: 527 excluded because they had less than one year of follow-up. This left
3535 children with no initial history of asthma; 2752 of these had no history of wheezing; 1934
played sports; 273 played three or more team sports. There were 46 low pollution communities
(O3 daytime mean 40.0 ppb); and 46 high pollution communities (O3 mean 59.6 ppb). PM10
twice as high in high ozone communities (43.3 vs 21.6) and PM2.5 three times higher (21.4 vs
7.6). NO2 three times higher in high ozone communities (29.2 vs 10.8 ppb). It was shown that
development of asthma prospectively was three times higher in children participating in more
than 3 sports in high ozone communities, compared to children who did no sports in both
communities or did fewer than 3 sports in high ozone communities. No differences in
development of asthma if other pollutants were studied. Excellent discussion; 32 references.
Convincing argument as to why standard cross-sectional comparisons might show no differences
in prevalence of asthma.
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Atlanta on Air Quality and Childhood Asthma. JAMA 2001: 285; 897-905. Comparison of the
17 days of the Olympic Games (July 19—-Aug 4) to a baseline period consisting of the 4 weeks
before and 4 weeks after the Olympic Games. Peak one hour level of O3 fell to 50-100 ppb
during the games from a predicted value of about 70-120 in the comparison periods. PM10 (24
hour level) was 20—-45, compared to levels of 30—70; NO2 was only slightly lower running at
about 30 ppb peak one hour level compared to values between 20-65. CO also slightly lower.
Traffic density measurements showed decreases of 22% in weekday 1-hour morning peak traffic
counts during the Olympic Games. Ozone levels fell slightly over the same period in three
different places 60 km to 100 km from Atlanta; but these changes were only about one fifth of



the drop in Atlanta. Citywide acute care visits and hospitalizations for asthma were logged.
Results showed no changes in nonasthma diagnoses; decreases of 41% in Medicaid claims file,
44% decreases in HMO database; 11% decreases in two emergency pediatric departments; and
decreases of 19% in Georgia Hospital Discharge Database. Lack of change in other diagnostic
categories indicates that children did not leave Atlanta over the period of the Olympic Games.
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J.A., Cakmak, S., & Krewski, D. Association between ozone and hospitalization for acute
respiratory diseases in children less than 2 years of age. Am J Epidemiol 2001: 153; 444-452.
15-year period 1980-1994 in Toronto (including 6 cities of Toronto, North York, East York,
Etobicoke, Scarborough & York). Daily number of emergency or urgent hospital admissions for
croup, pneumonia, asthma and acute bronchitis/bronchiolitis. Gastroentieritis used as control
(second leading cause of hospitalization). Prediction equations, previously validated, used to
predict PM2.5 from TSP, and sulfates also used in the summer. LOESS nonparametric
smoothing method. Adjustemnt for weather descrivbed, and temporal trednds and day of the
week effects taken oput. Mean values for ozone 45.2 ppb; PM2.5 18 micrograms/m3; PM10-2.5
16.2; NO2 ppb 44.1; SO2 ppb 11.8; CO ppm 1.9. Mean admissions/day for respiratory problems
2.9; mean Gl admissions 1.2. Percentage increase in daily admissions in May—August period
was 14.2% associated with a 45.2 ppb increase in O3. (Daily one hour maximum. ) if lag of one
day used. If lag of 2 days, was 13.2% increase. Based on five day average, 45.2 ppb increase in
ozone associated with 34.8% increase. This became 29.4% after adjustment for either PM10-2.5
or NO2. Correlation of O3 withPM2.5 was 0.58 and with NO2 was 0.52; with CO was 0.24.
Increases for asthma were 31.3%; croup 45.3%; acute bronchitis/bronchiolitis 45.7%; and 23.3%
for pneumonia. Note of CO relationship since this showed strongest relationship after adjustment
for ozone.

42. Petroeschevsky, A., Simpson, R.W., Thalib, L., & Rutherford, S. Associations between
outdoor air pollution and hospital admissions in Brisbane, Australia. Arch Environ Health 56;
37-52; 2001. Period of study was 1987-1994. Total of 41,127 emergency admissions for
cardiovascular disease, and 33,710 respiratory admissions which included 13,246 for asthma
(constituting 39% of all respiratory admissions). All public hospitals in Brisbane area included.
Air pollution data from 7 stations, measuring ambient levels every half-hour. 24 hour averages
and maximal 1 hour concentrations used in analysis, but an 8 hour average used for ozone.
Statistical analytical methods exactly followed the APHEA protocol, which is described in some
detail. This is an iterative model-building process after correction for more than 60 day temporal
cycles. Abstract notes: “Ozone was consistently associated with admissions for asthma and
respiratory disease—uwith little evidence of a threshold. In two pollutant models, the ozone effect
was relatively unaffected by the control for high levels of other pollutants. Particulate pollution
(measured by nephelometry) was associated positively with admissions for respiratory disease



and admissions for asthma in summer, whereas a negative association was observed for
cardiovascular admissions”. SO2 was associated with admissions for the control diagnosis of
digestive disorders. Note that ozone levels were similarly elevated throughout the year, with

mean 8 hour levels being 1.99; 1.67; 1.61; and 2.23 pphm in summer; autumn; winter and spring
respectively. Mean 24 hour NO2 levels were 0.97; 1.29; 1.79; and 1.53 pphm in the same
seasons. NO2 was not associated with hospital admissions. Risk ratios for asthma admissions in
age groups 0-14; 15-64; and for total asthma were 1.064; 1.084; and 1.090 for a unit increase
(pphm) in 8 hour ozone. This represents a 9% increase in asthma admissions per 1 pphm increase
in ozone. Figure of RR for asthma all ages versus average 8 hour, O3 lagged 2 days is linear from
1.0 to 3.0 pphm with no evidence of a lower threshold.

43. Bag, R., Frolov, A.Q., Keys, J., Zimmerman, J.L., & Hanania, N.A. Association between
ambient ozone levels and emergency department (ED) visits for asthma in Houston, TX, USA.
Am J Respir Crit Care Med 161: A308; 2000. Adult visits for asthma (> 17 years) recorded.
7982 asthma visits with 4214 during the ozone high months. Mean age 41.6 years; 61% were
women. In ozone months, mean values were 36.8 ppb as 8 hour average and 50.8 for 1 hour
maximum levels. 71 days with 8 hour average above 0.08 ppm. Significant association between
ozone levels and ED visits in the ozone months.

44. Sunyer, J., Basagana, X., Belmonte, J., & Anto, J.M. Effect of nitrogen dioxide and ozone on
the risk of dying in patients with severe asthmaThorax 2002: 57; 687—693. Patients over the age
of 14 who died during the period 1985-1995 in Barcelona who had visited the emergency
department of one of the four largest hospitals in the city. For asthma during 1985-1989. Total of
467 men and 611 women. “Air pollution was measured at the city monitoring stations which
provide a mean for the entire city”. Daily values of PM10 - appears to have a mean value of 61.2
micrograms/m3; Black smoke 40.0; 1 hour NO2, 89.7 micrograms/m3; 24 hour NO2, 52.3
micrograms/m3; 1 hour ozone 69.3 micrograms/m3; 8 hour ozone 54.4 micrograms/m3; SO2,
18.8 micrograms/m3; Pollen and spores recorded weekly and measured by ‘the Cour method'.
Thought to be accurate for pollen grains, but fungal spores get damaged and are underestimates.
For cases with more than one admission always for asthma, the odds ratio for interquartile
change was as follows:
NO2, 1.688 (1.074 to 2.652): Ozone 1.755 (0.984 to 3.133) with 95% confidence limits
in brackets. These values were not much changed by correction for total pollen and for
spore counts. “Patients with severe asthma —that is, those with more than one admission
to the emergency department for an asthma exacerbation—had a higher risk of dying on
days with higher levels of NO2 regardless of the season, and O3 in the warm season.
These associations were not confounded by the weekly levels of pollen and fungal
spores”

45. Desqueyroux, H., Pujet, J.C., Prosper, M., Squinazi, F., & Momas, |. Short-Term effects of
low-level air pollution on respiratory health of adults suffering from moderate to severe asthma.
Environmental Research Section A; 89;29-37 (2002). 60 severe asthmatics mean age 55 studied
over 13-month period. Criteria included attendance at Center for Treatment of Respiratory
Diseases in Paris, and included more than 15% increase in FEV1 after beta2 agonist inhalation;
more than 20% FEV1 fall after provocative dose of methacholine; recurrent wheezing and
physician certified moderate to severe asthma. Daily values of SO2 from 28 sites; for PM10 from



7 sites; for NO2 from 15 sites; and from 6 sites for O3. Each subject seen by a physician at each
consultation whether scheduled or emergency. An Asthma attack was defined as the need to
increase twofold the dose of inhaled beta2 agonist and confirmed by clinical examination. Odds
ratio for risk of an asthmatic attack per 10 microgram/m3 increase in PM10 was 1.41. An
increase of 10 microgram/m3 (5 ppb) of Ozone was associated with an OR of 1.20. 3-5 day
delay for PM10 but 2-day delay for O3. No association with NO2 nor with SO2. Convincing and
clinically thorough panel study.

46. Thurston, G., Lippmann, M., Bartoszek, M., & Fine, J. Summer haze associations with
asthma exacerbations, peak flow changes, and respiratory symptoms in children at a summer
asthma camp. In: Program Abstracts of the Sixth Conference of the International Society for
Environmental Epidemiology: Research Triangle Park, NC September 18-21, 1994. Abstract
227: Dalily air pollution and health data collected for a week in June 1991, 1992, and 1993 at a
camp for asthmatic children. Highest O3 was 160 ppb in 1991, and in 1992 was 63 ppb. Children
aged 7-13 had to go to on-site physician for medication. Medication requests monotonically
related to ozone levels. Decrements in PEFR also noted. Conclude that there was “a strong
association between summertime haze air pollution and asthma exacerbations.” Upper respiratory
symptoms of sore throat, runny nose, and eye irritation were related to pollen counts in 1992
when pollution levels were low.

47. Honicky, R.E., & Osborne, J.S. Respiratory effects of wood heat: clinical observations and
epidemiologic assessment. Environ Health Perspectives 95; 105-109; 1991. These authors in
1983 published a case report (Pediatrics 71; 126—128; 1983) of recurrent chest illnesses with
woodburning stove smoke exposure. From Michigan State University. Documents case history of
non-atopic child who got recurrent episodes of pneumonia and it was noted that all respiratory
symptoms rapidly disappeared on admission to hospital. This study involved 62 randomly
selected children aged 1-7 years from those attending a Clinical Center. It was shown that severe
respiratory symptoms were commoner in children from homes using wood for heating, when
compared to children from homes using fuel oil or gas furnaces.

48. Grosse, S.D., Matte, T.D., Schwartz, J., & Jackson, R.J. Economic gains resulting from the
reduction in Children’s exposure to Lead in the United States. Environ Health Perspectives
110;563-569; 2002. Calculate improvements in worker productivity as a consequence of
lowering the blood lead in children by 15 mug/dl which occurred between 1976 and 1999.
Assumed change in cognitive function to be between 0.185 and 0.323 IQ points for each 1
mug/dl change in blood lead. Estimated economic benefit for each year’s cohort of 3.8 million 2
year old children ranges from $110 billion to $319 billion.



