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Introduction

The proposed new European Directive on ambient air quality has generated debate regarding the establishment of appropriate PM2.5 values.  An annual average of PM2.5 concentration of 25 or 20 µg/m3 by 2015 has been proposed. In addition, the equivalent Environmental Protection Agency (EPA) standard for the U.S. is 15 µg/m3, and the World Health Organization (WHO) guideline is 10 µg/m3. Therefore this study estimates the potential benefits in deaths that could be prevented by reducing PM2.5 annual levels to 25, 20, 15 and 10 µg/m3 respectively. 

Methods

Population data, total deaths and annual mean concentrations of PM10 from 26 cities of the APHEIS network (www.apheis.net) for 2001 or 2002 were used. The Health Impact Assessment (HIA) exposure-response functions (ERF) for total mortality were derived from Pope et al 2002. PM10 measurements were corrected to fit with gravimetric methods used by Pope et al, and converted to PM2.5 using local conversion factors; if not available the default European factor of 0.7 was used following previous work in Apheis (Boldo et al, 2006). The potential reduction in mortality for each scenario was estimated for each city and for the 26 cities as a whole. 

Results

The total study population is 41.5 million inhabitants. Mean annual levels of corrected PM10 ranged from 17.0 to 61.0 µg/m3. Conversion factors from PM10 to PM2.5 ranged from 0.3 to 0.8. The derived PM2.5 values ranged from 7.2 to 42.7 µg/m3. Only Dublin had an annual PM2.5 level below 10 µg/m3, and seven cities reported PM2.5 annual concentrations above 25 µg/m3 . 
The HIA indicates that reducing annual mean levels of PM2.5 to 15 µg/m3 could prevent three times more premature deaths in the Apheis cities than a reduciotn to 25 µg/m3 (13,291 vs. 4,467 deaths).
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Discussion and Conclusions

Direct PM2.5 measurements were not used in this HIA, but a previous study showed that converted PM2.5 levels were quite similar to direct levels in 12 cities where both measurements were available (Medina et al, 2005). However in our study we had considerable heterogeneity in conversion factors across the cities. The accuracy of these estimates will improve when reliable direct PM2.5 will be available on a routine basis in most of the cities. 
This study illustrates the large reduction in premature deaths that could be achieved by lowering annual PM2.5 levels in European cities. 

Although several limitations in HIA methodology have been described, its use has proven helpful in estimating the potential health impact of new environmental policies.
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