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NO. 853821 Abstract Methods Results 
PoIlu1ants ;" ~rticulate matter (PM) ar" a.soclated with ,,,spiralOf)' 
disorders. Data on indoor conce ntr3~on of elementa l chemica l polutants In 
highly polluted areas .. scanty. In the cont .... 01 RESPIRA Project. we 
eva,"ated both outdoor and indoor cor.centrations of air po' utan!. in the 
Med~erranean area. Gravimelri<: samples cI PM with aetOdynam" 
diameter<2,5 ~m were col le<:ted on Tellon fike,., Concentration of ICP-MS 
extracted compOnent was measured in 84 sijes of Sout~ of Sicily (4t in 
Gela. close 10 a petrochemical complex, 43 in OJ",I area) and 54 in Malta. 
Similarly. Indoor measure. wer" performed in 73 houses in Sicily (35 In 
Gela. 38 in rural area) and in 46 in Malta. Outdoor Vanadium (V) 
concentrations (median and interquartile range, r'IgIm' ) we,e; 1.96 (0.60-
4.10) in Maka. 1,20 (0.46-2,43) in Gela, and 0.25 (O. t6-0.44) in Rural Aru 
(p<.OOOl): Nickel (Ni): 1.37 (0 ,65-2.74). 0.82 (0.45-1 .37), and 0,29 (0.17-
0,55. p<,OOOI): Sulphur (S) 209,6 (73.4.e83, I). 705 (334·1 .078). 203 (146-
384. p=.OOO4). Home Indoor V concentrations were 1.34 (0.38-6,70) '" 
Malta. 1,03 (0.44·2.04) in Gela, and 0.16 (0,11).(1,44) in Rural Area 
(p<.OOOl): Ni: 1.10 (0.52·3.35). 0.61 (0.40·1.16), and 028 (0.19-0.35. 
p<.OOOI); S; 324 (71·728). 662 (379-1,090), and 257 (187-437, p~ .OOO7). 

Outdoor/indoor concentra~O<1S for Ihe investigated elements were tesled, V: 
R' =.665. p<.OOOl. Ni: R"'.750. p<.OOOI. s: R' =.587. p<.OOOl . In conclusion. 
signific3llHy higher indoor concen\r;J\lOtl 01 ~lmoSpheric pOllutanls UIS~ in 
hlgrly pOllute<J aren, Theu . In .~enr;:e 01 Indoo< tQUf<'H . depend on 
outdoor concentrations 

Introduction 
Air pollution is a worldwide problem and influences the 
health of human populations. The anthropogenic impact on 
the environment, especially in the form of atmospheric 
pollution, is one of the important concerns throughout the 
world. A rapid growth in urban population, increasing 
industrialization, rising demandS for energy. increased 
vehicular traffic. and poor maintenance 01 vehicles increase 
air pollution levels. Among the main pollutants in the air. 
parliculate matter (PM) plays a crucial role. PM is 
associated with respiratory disease. Data on indoor 
concentration of PM elemental chemical pollutants in highly 
polluted area are scanty. In the context of RESPIRA 
Project. we evaluated both outdoor and indoor PM content 
in heavy metals in the Mediterranean area. Outdoor 
sources contribute to and affect the concentra tion and 
composition of particles in indoor air. 

Air quality monitoring was earned out to collect data on the levels of PM with aerodynamic diameter<2.5 I'm 
(PM2 5). Sampling was conducted simultaneously In<k:rOfs and ouldoors OIl 84 srtes of South of Sicily (., in 
Gela, close 10 a petrochemical complex. 43 in surrounding rural area), and 54 in Malta (Fig. I), between 
March 2012 and February 2013 
Oul<k:rOf and in<k:rOf PM2.5 mass concentration measurements were carried out for 48 hours by gl'ilYimetric 
samplers (Silent Sampler, FAI Instruments Sri, Fonte NUOVlll. Italy) wilh 47 mm Teflon fillers. Filters were 
then analyzed for PM metal content by ICP--OES (Inductively coupled plasma optical emission spectrometry) 
and ICP-!.4S (inductively coupled plasma mass spectrometry). 
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Outdoor Vanadium (V) concentrations (median and in terquartile range. nglm3) were: 1.96 (0.60-
• . 10) In Malta, 1.20 (0.46-2.43) In Gela, and 0.25 (0. 10-0.49) in Rural Area (p<.OOOI . Fig. 2A): 
Nickel (Ni): 1,20 (0.63-2.60), 0.14 (0.35-1 .35), and 0.25 (0. 16-0.44. p<,OOOI , Fig. 28): Sulphur (5) 
216,2 (86.9·659). 105 (334-1 ,078), 203 (148-384, p=.OO04, Fig . 2C). Home Indoor V 
concentraUons were 131 (0.36-6.20) in Matta, 1.03 (0.44·2.04) in Gela, and 0.16 (0.10-{).44) in 
Rural Area (p<.OOOI): Ni: 0.96 (0.51·3.15). 0.61 (0.40-1.16). and 0,28 (0. 19-0.35. p<.OOOI): S: 
318 (71 -726). 662 (319-1.090), and 257 (187-437. p=.OO07). Outdoorlin<k:rOf concentrat ions for 
the investigated elements were highly significant. V: R2=0.665. p<,OOOI (Fig 3A): Nt R2" 0.750. 
p<.OOOI (Fig. 38): 5: R2=0.587. p<.OOOI (Fig X). 
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Figur. 2 - vanadium (Al . Nickel (8), ancl Sulphur (C) levels among different centers 
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Fig ure 3 - correlation between Indoor/outdoor levels of vanadium (A), Nickel (8 ). and Sutphur(C). 
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