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Vulnerabilità ed esposizione a fattori di rischio: 
una prospettiva individuale. 

(adattata da Ross Anderson)
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•Road transport contributes to air quality problems through vehicle emissions. 
•Poor air quality leads to health problems such as respiratory and cardiovascular 
disease.
•To preserve air quality, cars must meet certain standards for exhaust emissions 
before they can be approved for sale in the European Union. Successive 'Euro' 
emission standards for passenger cars and light vehicles were initiated in the EU as of 
1993. 
•They have already helped achieve considerable reduction in air pollution from cars, 
for example by forcing carmakers to fit catalyst filters to exhaust pipes.
•Heavy-duty trucks and buses, off-road diesel vehicles andmotorcycles are subject to 
separate emissions regulations.
•The negative health and environmental effects of air pollution are to be tackled by 
the Commission in a forthcoming strategy due by mid 2005. 
•This so-called thematic strategy on air pollution will be adopted as part of the 6th 
environmental action programme and its related Clean Air for Europe (CAFE) 
programme launched in 2001.

Le normative “EURO” sulle emissioni diesel



Emissions Standard or Diesel Engines Particulate matters (PM)/

(mg/km)

Euro 2 (1996) 80-100

Euro 3 (2000) 50

Euro 4 (2005) 25

Fiscal incentives guidance document (2005) 5

Euro 5* (2010) 5

Emissioni diesel: normative “Euro”





Il particolato fine o micropolveri.
E’ l’insieme delle particelle solide sospese nell’aria di dimensione inferiore ai 10 
micron (millesimi di millimetro). Si formano soprattutto nel corso dei processi di 

combustione



COMPOSIZIONE DI UNA PARTICELLA EMESSA DA UN 
MOTORE DIESEL



Deposizione delle polveri nell’albero respiratorio in 
funzione delle dimensioni



PM10 e danni alla salute

FINE PARTICULATE AIR POLLUTION AND 
MORTALITY IN 20 U.S.CITIES,
1987 –1994
JONATHAN SAMET,M.D., FRANCESCADOMINICI,PH.D., FRANK 
CURRIERO,PH.D., IVAN COURSAC,M.S., AND SCOTT L.ZEGER,PH.D.

N Engl J Med 2000;343:1742-9



Samet JM et al. NEJM 2000; 343:1742-9



Short term effects of PM pollution

• Diesel exhaust enhances airway responsiveness in 
asthmatic subjects
C. Nordenhall, J. Pourazar, M-C. Ledin, J-O. Levin, 
T. Sandstrom, E. Adelroth
Eur Respir J2001; 17: 909–915

One hour exposure to 300mcg/m3 diesel generated PM10 





Increase in mortality rates associated to a long term 

increase of 10 mcg/m3 PM2.5

• All causes 4%
• Cardiopulmonary 6%
• Lung cancer 8%

Pope CA et.: JAMA 2002; 287:1132-41.
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SHS pollutes more than vehicles, and indoor air 
quality is often much worse than outdoors’.

Repace JL, Lowrey AH. 
Indoor air pollution, tobacco smoke, and 
public health. 
Science; 1980; 208:464-72. 





Indoor pollution from secondhand smoke 
(6 cigarettes smoked in 45m3 room)

CO 7,9 ppm
Hydrocarbons 3,0 ppm
NOX 268,0 ppb
Respirable PM (PM3.0) 1.706,0 mmmmg/m3
Nicotine 58  “
Ammonia 707   “
Formaldeide                             153 “
Acetaldeide                              382 “
Fenols             20     “
Benzene                                    35     “
Toluene                                     76     “
Stirene                                        8,9       “
Etilbenzene                                 8,8    “

P.R.Nelson, S.P. Kelly, F.W Conrad.
Studies of Environmental Tobacco Smoke Generated by Different Cigarettes
J Air Waste Manage Assoc 1998; 48:336-44.

(R.J. Reinolds Tobacco Company, Rowman Gray Technical Center, Winston-Salem, North Carolina)



Technological improvements

New technologies allow real time PM (PM10, 
PM2.5, PM1) measurements in public places 
with portable instruments as a good surrogate 
for SHS, allowing also to measure concurrent 
outdoor levels. 
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A model of portable 
analyzer.
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A model of portable analyzer.

The instrument 
operates collecting 
data on the field with 
instant readable data 
on the display, and 
can be connected to 
a PC where data can 
be stored and fully 
visualised  





Indoor vs outdoor: smoking in the bedroom.  

SMOKING IN BEDROOM WITHOUT VENTILATION
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"Premiata Pizzeria" - Pizza and restaurant- Milan 0 1.14.03

High outdoor city pollution explains high PM values at opening,
Peak PM10 levels of 1,200 m cg/m 3 were reached late in the night.
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PARTICULATE MATTER GENERATED BY CIGARETTES IN A DIS CO CLUB
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PM and CO levels in smoking and non-smoking coaches  

on a long-distance train
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General overview
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PM diameter: 0.3 - 1.0 micrometers Cigarette smoked

PM1.0 ETS pollution in an
outdoor patio restaurant in Milan.

Cigarettes lit by customers



Copyright restrictions may apply.

Howard, G. et al. JAMA 1998;279:119-124.



Copyright ©2004 BMJ Publishing Group Ltd.

Pechacek, T. F et al. BMJ 2004;328:980-983

Dose-response association between exposure to 
tobacco smoke toxins and ischaemic heart disease 

(adapted from Law and Wald)



Come si identificano  i 
Fattori di Rischio di Cancro  

Come associare Causa e Malattia

• Stabilire l’associazione tra esposizione e malattia
– studi nell’essere umano

� epidemiologici
� clinici
� altri (ecologici, ...)

– studi sperimentali
– altri studi (meccanismi di cancerogenesi)

• Le monografie IARC sulla valutazione della 
cancerogenità nell’essere umano



Le principali cause di cancro  

• Cause principali
– tabacco
– esposizioni ambientali
– alimentazione
– infezioni croniche

• Radiazioni
– radiazioni ionizzanti
– irradiazione solare

• Suscettibilità genetica

• Interazioni geni-ambiente



Il Il fumofumo attivoattivo //passivo contienepassivo contiene

•• CancerogeniCancerogeni ::
•• benzenebenzene

•• 1,31,3--butadienebutadiene

•• benzobenzo [a][a] pyrenepyrene

•• 44--((methylnitrosaminomethylnitrosamino )1)1--(3(3--pyridylpyridyl ))--11--butanonebutanone

•• e e molti altrimolti altri

•• NicotinaNicotina

•• AltreAltre sostanze tossichesostanze tossiche



Il Il rischiorischio sulsul postoposto didi lavorolavoro

I I soggettisoggetti maimai fumatori esposti fumatori esposti a a fumo fumo 
passivo sul posto di lavoropassivo sul posto di lavoro

dimostravanodimostravano un un aumentoaumento daldal 16% al 16% al 
19% 19% nel loro rischio di tumore nel loro rischio di tumore del del 

polmonepolmone



ValutazioneValutazione complessivacomplessiva 11

Il Il fumofumo passivopassivo ((involontarioinvolontario ) è  ) è  
cancerogenocancerogeno per per l’esserel’essere umanoumano

11 EstrattoEstratto dalladalla SezioneSezione 5.5 5.5 delladella Monografia Monografia IARCIARC
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Nicotine

(N° of 
premises)

concentration 
(median,             

µg/m3) 

0.01

0.01

0.01

N° samples

Restaurants 
(15) 29

After
the smoking ban

Overall (27) 52

Discos & 
Pubs (12) 23
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Drop of PM concentration /���0�1� $2�
in Italian Hospitality Premises immediately

after the ban:
2. Milan & Trieste PM2.5 concentration
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[Ruprecht, Tominz & Invernizzi,
Epidemiol Prev, 2006]



Outdoor Winter Smoking
Covered Eating Places - 2

• We measured nicotine concentration in 3 outdoor 
spaces (6 measurements) with a median value of 8.28 
0�1� $
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Indoor vs outdoor PM2.5 (mcg/m3) indoor vs outdoor  
before and after the implemetation of smoking ban. 

  Jan-Feb 2004   Jan-Feb 2005    

Site of monitoring Indoor Outdoor � * Indoor Outdoor � * % PM2.5 reduction** 
Barrio s Cafè 709180 10931 600 141281 1017.2 402 94  
Belluccio 18752 1344.8 53 15.97.71 13.82.1 2.12 96.1  
Officina della Birra 269 156 265.4 243 63251 16 2.5 472 81 
Solferino 190125 6511 125 24101 9 2.5 152 88 
*Absolute differences between indoor and outdoor means 
 1 

P<0.0001 (Student’s t-test indoor 2005 vs 2004) 
2 
P<0.0001 (Student’s t-test  �   2005 vs 2004) 

Indoor vs outdoor pollution in public place in Milan 
before and after the implementation of Italian smoking

ban   

Ruprecht A, et al. Epidem Prev , 2007.



Conclusions

• SHS represent the most relevant source of indoor 
pollution

• SHS is responsible of very high indoor 
concentrations of particulate matter

• Indoor vs outdoor comparisons are very 
impressive to the public

• Indoor vs outdoor PM pollution can be easily 
recorded and compared in real time


