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Moniter Project

• Cross-sectional study on relation between

pollution due to incinerators and birth outcomes.

• Preterm birth: RR 1.75 [1,25-2,46] for subgroup

at higher exposure to incinerators

Multisite project on environmental monitoring and

epidemiological investigation on area surrounding MSW

incinerators in Emilia Romagna Region

Confounding by exposure to tobacco smoke??





Birth Certificate (CedAP):

Question on smoke habits
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Question: Tobacco smoke habit in the 5 years prior to pregnancy 



CedAP 2007 and 2008

L o c .  H e a l t h |                           s m o k e  ( n °  a n d  % )
 A u t h o r i t y  |          1           2           3           4      M i s s i n g |      T o t a l
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 8 1 9          9 4          8 9         1 5 4           0  |      2 , 1 5 6  
  P i a c e n z a  |      8 4 . 3 7        4 . 3 6        4 . 1 3        7 . 1 4        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 0 3 6          9 8         1 0 9          9 5           5  |      1 , 3 4 3  
     P a r m a  |      7 7 . 1 4        7 . 3 0        8 . 1 2        7 . 0 7        0 . 3 7  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 2 3 1         1 1 7         2 0 9         2 2 5           0  |      2 , 7 8 2  
 R e g g i o  E .  |      8 0 . 1 9        4 . 2 1        7 . 5 1        8 . 0 9        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |        8 9 2          6 1          9 0         1 2 6           0  |      1 , 1 6 9  
     I m o l a  |      7 6 . 3 0        5 . 2 2        7 . 7 0       1 0 . 7 8        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |        9 7 7          7 9         1 1 7          9 8           9  |      1 , 2 8 0  
   F e r r a r a  |      7 6 . 3 3        6 . 1 7        9 . 1 4        7 . 6 6        0 . 7 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 6 5 2         1 6 0         1 7 8         2 7 5         1 0 3  |      3 , 3 6 8  
   R a v e n n a  |      7 8 . 7 4        4 . 7 5        5 . 2 9        8 . 1 7        3 . 0 6  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 0 8 1         1 3 3         1 2 7         1 5 5          3 7  |      2 , 5 3 3  
  A O S P U  P R  |      8 2 . 1 6        5 . 2 5        5 . 0 1        6 . 1 2        1 . 4 6  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 1 5 0          5 1         1 2 6         1 5 8           0  |      2 , 4 8 5  
   A O S P  R E  |      8 6 . 5 2        2 . 0 5        5 . 0 7        6 . 3 6        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 7 6 7          3 6          4 7         1 8 0         2 7 6  |      3 , 3 0 6  
   A O S P  M O  |      8 3 . 7 0        1 . 0 9        1 . 4 2        5 . 4 4        8 . 3 5  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      3 , 0 1 2          2 6          4 7         2 0 3         2 1 6  |      3 , 5 0 4  
  A O S P U  B O  |      8 5 . 9 6        0 . 7 4        1 . 3 4        5 . 7 9        6 . 1 6  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -

L o c .  H e a l t h |                           s m o k e  ( n °  a n d  % )
 A u t h o r i t y  |          1           2           3           4      M i s s i n g |      T o t a l
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 8 8 5         1 0 9          6 9         1 4 9           0  |      2 , 2 1 2  
  P i a c e n z a  |      8 5 . 2 2        4 . 9 3        3 . 1 2        6 . 7 4        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 0 7 4         1 0 2          8 0          9 0           0  |      1 , 3 4 6  
     P a r m a  |      7 9 . 7 9        7 . 5 8        5 . 9 4        6 . 6 9        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 2 7 3          9 5         2 0 4         2 2 0           4  |      2 , 7 9 6  
 R e g g i o  E .  |      8 1 . 2 9        3 . 4 0        7 . 3 0        7 . 8 7        0 . 1 4  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |        9 4 8          4 5          7 2         1 1 5           0  |      1 , 1 8 0  
     I m o l a  |      8 0 . 3 4        3 . 8 1        6 . 1 0        9 . 7 5        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 0 4 2         1 0 4         1 2 6         1 0 0           6  |      1 , 3 7 8  
   F e r r a r a  |      7 5 . 6 2        7 . 5 5        9 . 1 4        7 . 2 6        0 . 4 4  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 8 2 7         2 2 5         2 0 5         2 6 0          5 4  |      3 , 5 7 1  
   R a v e n n a  |      7 9 . 1 7        6 . 3 0        5 . 7 4        7 . 2 8        1 . 5 1  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 2 4 0         1 3 2         1 2 1         1 4 2           0  |      1 , 6 3 5  
     F o r l ì  |      7 5 . 8 4        8 . 0 7        7 . 4 0        8 . 6 9        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 7 4 5         1 3 0         1 5 0         1 5 2           0  |      2 , 1 7 7  
    C e s e n a  |      8 0 . 1 6        5 . 9 7        6 . 8 9        6 . 9 8        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      2 , 2 0 5          4 2         1 1 4         1 1 5           0  |      2 , 4 7 6  
   A O S P  R E  |      8 9 . 0 5        1 . 7 0        4 . 6 0        4 . 6 4        0 . 0 0  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      3 , 0 1 6          3 7          4 8         1 7 0         2 0 0  |      3 , 4 7 1  
   A O S P  M O  |      8 6 . 8 9        1 . 0 7        1 . 3 8        4 . 9 0        5 . 7 6  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      3 , 3 9 4          1 3          3 0         1 7 1          6 7  |      3 , 6 7 5  
  A O S P U  B O  |      9 2 . 3 5        0 . 3 5        0 . 8 2        4 . 6 5        1 . 8 2  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -
           |      1 , 4 3 5           9          1 5          7 4           8  |      1 , 5 4 1  
  A O S P U  F E  |      9 3 . 1 2        0 . 5 8        0 . 9 7        4 . 8 0        0 . 5 2  |     1 0 0 . 0 0  
- - - - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - -



Smokers during pregnancy

• 2007:

– Total: 23926; Answer 4: 1669

• % of smokers during pregnancy: 6.98

• 2008:

– Total: 27458; Answer 4: 1758

• % of smokers during pregnancy: 6.40

% of smokers during pregnancy in 2007-8: 6.67



Indirect estimation

• Situation:

–absence of data on the % of smokers in different subgroups of population

(divided by incinerator exposure);

–Known risk of preterm delivery in women highly exposed to the incinerator

–Knowledge of % of smokers during pregnancy in population

–Known risk (by literature) of preterm delivery due exposure to smoke

during pregnancy
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Objective: to estimate the percentage of smokers required in the
group with higher exposure to incinerator so that the risk
identified is attributable to  exposure to tobacco smoke during
pregnancy.



Worst scenario

• Risk of preterm (Moniter): 1.75 (highest vs. lowest exp.)

• % of smokers in population: 6.67

• Risk of preterm due to smoke: 2.7 (right highest value of

all CIs)*
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expI = Incidence in exposed to smoke

expun
I = Incidence in not-exposed to smoke

* Suzuki K et al. Is maternal smoking during early pregnancy a risk factor for all low birth weight

infants? J Epidemiol 2008; 18: 89-96)



Incidence formula in population

exp00 )1( PRRIII !"!+=

I  = incidence of disease

0I        =background incidence

RR-1 = excess risk due to factor we are analyzing

P
exp

= proportion of exposed to risk factor
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Scenario simulation

• Hypothesis: % of smokers in population

exposed to the incinerator is double than

in general population (13%)
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More realistic scenario (1.5 risk for tobacco): ->1.03



Conclusion

• We apply an indirect methods to estimate the
percentage of smokers required in the higher exposed
group to totally explain the risk founded

• This approach applies to similar situations of
unmeasured possible risk factors

• Conditions: it works perfectly if estimation of

 prevalence in population are possible and reliable.

• Limit: it does not depend upon age

(*)

(*) Richardson DB. Epidemiology, 21, 2010


