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Italian Government D.P.R. n. 400 (8/6/82): Attuazione della direttiva CEE n. 75/716 (24/11/1975) 
relativa al tenore di zolfo in taluni combustibili. Gazzetta Ufficiale R.L, 4696-4967. 
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Spinaci S e all. The effects of air pollution on the respiratory health of 
children: a cross-sectional study. 

Pediatr Pulmonol. 1985 Sep-Oct;1(5):262-6

……. To investigate the effects of air pollution on the respiratory health of children, a 
subject of some controversy, a comparative study was undertaken of 2,385 school 
children who lived in central urban, peripheral urban, and suburban areas

Arossa W e all. Changes in lung function of children after an air pollution 
decrease. 

Arch Environ Health.1987 May-Jun;42(3):170-4.

….. Forced vital capacity (FVC), forced expiratory volume in 1 sec (FEV1.0), forced 
expiratory flow between 25 and 75% of FVC (FEF25-75), and maximal expiratory flow at 
50% of FVC (MEF50) were measured in 1,880 school children who lived in urban areas 
before and after a decrease of air pollution. A group of 162 children from a suburban area 
served as controls ………





Spinaci S e all. The effects of air pollution on the respiratory health of 
children: a cross-sectional study. Pediatr Pulmonol. 1985 Sep-Oct;1(5):262-6
…….. children from both urban areas had lessened pulmonary function and a higher prevalence of 
bronchial secretion with common colds than did those from the suburban area. These differences 
persisted after corrections for exposure to indoor pollutants, active or passive smoking, socioeconomic 
status, and sex. Parental cigarette smoking was related to a fall in forced expiratory volume in 1 
second and an increased incidence of acute respiratory illnesses and chronic cough in children ….

……. It was concluded that air pollution has a significant effect on the respiratory health of children

Arossa W e all. Changes in lung function of children after an air pollution 
decrease. Arch Environ Health.1987 May-Jun;42(3):170-4.

.……. In the first survey, FEV1.0, FEF25-75, and MEF50 of children from urban areas were significantly 

lower, while in the second survey they were not significantly different from those of controls. The 
slopes over time of FEV1.0, FEF25-75, and MEF50, adjusted for sex and anthropometric variables, 
were closely related to the decrease of pollutants concentration. Our results suggest that a decrease 
of air pollution may produce an improvement of lung function.





� For ambient ozone, effects on lung function of subjects exercising outdoors 
have now been documented at 1-hr maximum levels not exceeding 120 pg/m3, 
i.e. (half the current U.S. EPA standard). One study even suggests that such 
effects occur at levels below 100 pg/m3. 

� Several studies are now available documenting effects of particulate air 
pollution on health in the virtual absence of SO2. 

� Effects on mortality and hospital admissions for asthma have been 
documented at levels not exceeding 100 pg/m3, expressed as 24-hr average 
inhalable particles PM10 concentration. 

� Effects on lung function, acute respiratory symptoms, and medication use 
have been found at 24-hr average PM10 levels not exceeding 115 μg/m3.

Brunekreef B et all. Environ Health Perspect. 1995 Mar;103 Suppl 2:3-13.
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� The majority of identified studies indicate an adverse
effect of particulate air pollution that is greater for 
PM2.5 than PM10. 

� However, results show considerable heterogeneity and 
there is evidence consistent with publication bias, so 
limited confidence may be placed on summary 
estimates of effect. 

� The possibility of interaction between particle and 
ozone effects merits further investigation ……..

Ward DJ. Occup Environ Med.2004 Apr;61(4):e13.



Ward DJ. Occup Environ Med.2004 Apr;61(4):e13.



Ward DJ. Occup Environ Med.2004 Apr;61(4):e13.



Ward DJ. Occup Environ Med.2004 Apr;61(4):e13.



Autore anno Risultati

Avol 2001 Lung function growth lowered by moving to high 
pollution area, up when moved to low air pollution area

Gauderman 2000/2002/2004 Reduced lung function growth in children from higher
polluted communities

Gauderman 2007 Lung function growth independently associated with 
freeway distance and regional pollution

Horak 2002 Reduced lung function growth in summer in children 
from higher polluted communities

Ihorst 2004 O3 decreased lung function growth in summer, opposite
pattern in winter

Kopp 2000 O3 decreased lung function growth in summer, opposite
pattern in winter

Neuberger 2002 Faster growth in MMEF in districts with declining NO2

Rojas-Martinez 2007 Reduced lung function growth in children from areas 
with higher PM10, NO2, O3

Götschi T. Epidemiology. 2008 Sep;19(5):690-701



� survey …. conducted in 2002 in 12 centers in Northern, Center and Southern 
Italy, different in size, climate, latitude and level of urbanization. 

� Standardized questionnaires filled in by parents …………..

� …..  information on health outcomes and exposure to traffic among 33,632 6-7 
and 13-14 years old children and adolescents

Three questions on traffic exposure were asked: 

1. the traffic in the zone of residence

2. the frequency of truck and 

3. of car traffic in the street of residence

Migliore E. Environ Health. 2009 Jun 18;8:27.



� Overall traffic density was weakly associated with asthma symptoms but there was 
a stronger association with cough or phlegm (high traffic density OR = 1.24; 95% CI: 
1.04, 1.49). 

� Car and truck traffic were independently associated with cough or phlegm.

�……  Children living in zones with intense traffic are at higher risk for respiratory 
effects. Since population characteristics are specific, the results of validation of studies on 
self-reported traffic exposure can not be generalized

Migliore E. Environ Health. 2009 Jun 18;8:27.



………analyzed data from five birth cohort studies situated in Germany, Sweden, 
the Netherlands, and the United Kingdom that measured lung function at 6-8 
years of age (n = 5,921)…….(All studies were designed to study the development of 
asthma and allergies). 

Annual average exposure to air pollution [nitrogen oxides (NO2, NOx), mass 
concentrations of particulate matter with diameters < 2.5, < 10, and 2.5-10 μm 
(PM2.5, PM10, and PMcoarse), and PM2.5 absorbance] at the birth address 
and current address was estimated by land-use regression models. 

Associations of lung function with estimated air pollution levels and traffic 
indicators were estimated for each cohort using linear regression analysis, and 
then combined by random effects meta-analysis

Gehring U et all. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1357-64



…..  investigated the following lung function parameters: FEV1, FVC, and PEF. 

Because 6-year-old children can usually perform reliable spirometry but often 
have short expiratory times, FEV1 cannot always be determined. For the younger 
cohorts (GINI and LISA), we therefore used forced expiratory volume in 0.5 sec 
(FEV0.5), which could be determined for all children, instead of FEV1.

… Asthma and allergic sensitization at the time of lung function measurements 
(as separate variables), sex, and parental allergy were considered as potential 
effect modifiers. 

Gehring U et all. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1357-64



….. air pollution monitoring campaigns were performed between October 2008 and 
February 2010 in each study area. Three 2-week measurements of NO2 and nitrogen 
oxides (NOx) were performed within 1 year at 80 sites in the Netherlands and Belgium and 
40 sites in the other areas. Simultaneous measurements  of “soot” (determined as the 
reflectance of PM2.5 filters), PM2.5, PM10, and PMcoarse (PM10–PM2.5) were performed at 
half of the sites (Cyrys et al. 2012; Eeftens et al. 2012b). 

Results from the three measurements were averaged to estimate the annual average 
concentration of each pollutant (Eeftens et al. 2012b). Variables on nearby traffic, 
population/household density, and land use derived from geographic information systems 
(GIS) were evaluated as predictors of the spatial 

variation in annual average concentrations.

Short-term air pollution exposure assessment. …… used routine data from regional and 
urban background sites of air quality monitoring networks in the study areas to estimate for 
each participant average exposure to PM, NOx, NO2, and black smoke on the days preceding 
the lung function tests.

Gehring U et all. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1357-64



…. Estimated levels of NO2, NOx, PM2.5 absorbance, and PM2.5 at the 
current address, but not at the birth address, were associated with small 
decreases in lung function. 

For example, changes in forced expiratory volume in 1 sec (FEV1) ranged from:

� -0.86% (95% CI: -1.48, -0.24%) for a 20-μg/m3 increase in NOx to

� -1.77% (95% CI: -3.34, -0.18%) for a 5-μg/m3 increase in PM2.5

Exposure to air pollution may result in reduced lung function in 
schoolchildren

Gehring U et all. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1357-64



� Overall, there were statistically significant negative associations between 
FEV1 and NO2, NOx, PM2.5 absorbance, and PM2.5 at the current 
address.

� Similarly, we estimated statistically significant negative associations for  
FVC with NO2, NOx, and PM2.5 absorbance at the current address, and 
for PEF with NO2 and PM2.5 at the current address.

� Associations of  all three lung function parameters and short-term exposure to 
NO2 and PM10 were negative, but were not statistically significant

� … No association was found between the two traffic indicator variables and 
lung function in the present study. ……

Gehring U et all. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1357-64



Oxidative stress and inflammation have been hypothesized as the 
main mechanisms through which ambient air pollution can affect human 
health. 

With regard to lung function, toxicological evidence on mechanisms is 
sparse ………..

Gehring U et all. Environ Health Perspect. 2013 Nov-Dec;121(11-12):1357-64



Purpose of this study was to study the oxidative
stress status through the urinary 15-F2t-
isoprostane(15-F2t-isoP) among a group of 168
adolescents, differently exposed to passive
tobacco smoke

…….. direct relationshipbetween oxidative stress
status

and residence of adolescents was found:

� oxidative stress level was 31%higher for
adolescents living in Chivasso (urban site)
than for those living in Casalborgone
(country-side area).

� Furthermore, also passive tobacco smoke
exposure proved to play another important direct
role in the distribution of 15-F2t-isoP levels (p <
0.0001).

� Lastly, an inversely proportional relationshipwas
found between the age of adolescents and 15-F2t-

isoP (p < 0.0001).

Bono R. Int J Hyg Environ Health. 2014 Mar;217(2-3):287-93


