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Allergic diseases are supposed to be caused by a complex interaction 

between genetic and environmental exposures.  

 

Key indoor exposure agents for sensitization and/or symptoms: 

  

 ► Microbial agents  - house dust mite (OR 4.8)  

     - pet allergens 

     - dampness (OR from 1.4 to 2.2),   

                          mold (OR 1.55-2.27 p<0.05;   

      Cladosporium in house dust  

 

 ► Chemicals   - formaldehyde,  

     - VOCs, phatalates, PVC flooring in child  

      bedroom, cleaning products, indoor  

      chemistry products   

 

  ► ETS, Combustion particles  

                          (exposure to wood/oil smoke, soot,  

                                              exhaust OR 1.74 p<0.05)  
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tection of public health from adverse effects of indoor exposure to air 
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Benzene 

Carbon monoxide  
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Trichloroethylene  
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     To provide a uniform basis 

for the protection of public 

health from adverse effects of 

indoor exposure to air pollution. 

 

     To eliminate or reduce to a 

minimum exposure to those 

pollutants that are known or 

are likely to be hazardous. 











     

      high prevalence of current symptoms of asthma (≥10%) and affluent (GNI >$9265) 

     yellow diamonds high prevalence of current symptoms of asthma and non-affluent 

      green circles low prevalence of current symptoms of asthma and affluent 

      blue squares low prevalence of current symptoms of asthma and non-affluent 

Geospatial distribution of prevalence of current 

symptoms of asthma and country income, 13-14 

year age group – ISAAC3 Synthesis 
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Association between Volatic Organic Compound (VOC) and respiratory health 
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Stima dell’associazione tra 
esposizione corrente a muffa e 

fischi/asma nei bambini. 

OR=Odds ratios, IC95%=Intervallo di confidenza al 95%.  
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WHO GUIDELINES FOR INDOOR AIR QUALITY: DAMPNESS AND MOULD, 2010 



Multiple logistic regression model 

Pollutant Outcome OR  p 

CO
2  

(increment: 100ppm) 

 

Current asthma 

 

Asthma medications 

 

1.18 

 

1.15 

 

< 0.01 

 

< 0.05 

 

NO
2  

(increment: 10 µg/m
3
)
 

 

Current asthma 

 

Asthma medications
 

1.51 

 

1.45 

< 0.01 

 

< 0.01 

NO2 

CO2 



House  

dust mites 

NO2 

Classroom NO
2
 

leves measured 

repeatedly in winter
 

Outcome OR  IC 95% 

 

 

NO
2  

(10 ppb increase)
 

 

Difficulty breathing 

during the day 

 

Difficulty breathing 

at night 

 

Chest thightness at 

night
 

1.09 

 

1.11 

 

 

 

1.12 

1.03-1.15 

 

1.07-1.13 

 

 

 

1.07-1.17 



CO2 

AIM: To evaluate the association between the indoor air 

quality in Porto schools and the prevalence of allergic and 

respiratory symptoms in adolescents.  

 

SAMPLE: 1607 adolescents, with a mean age of 14.0 years 

(standard deviation=0.3).  

 

RESULTS: After adjustment for parental educational 

attainment level, CO
2
 > 2100 ppm values were associated 

with exercise- induced wheeze [OR=1.86 (95%CI:1.20-2.89)] 

and night cough [OR=1.40 (4.20-2.89)].  



The European HESE Study  

(Health Effects of School Environment) 

http://ec.europa.eu/health/ph_projects/2002/pollution/pollution_2002_04_en.htm 



Country   Centre N Schools*       (N classrooms)  

 

1. Italy     1. Siena         4                         8 

                           2. Udine            4                 8 

2. Norway    3. Oslo            3                 6 

3. Sweden    4. Uppsala           4                 9  

4. Denmark    5. Ärhus           2                 7  

5. France    6. Reims             4                 8  

     

    Total               21                        46 

 

The HESE study involved ..... 

* attended from more than 600 children with age 9-10  years; about half   

   of schools in   more polluted and half in less polluted areas 





PM
10 



CO
2 



Ventilation rate
 











VM exposure was related to respiratory symptoms/diseases, 

whereas it did not seem to affect respiratory function of 

schoolchildren.  

 

Total fungal DNA significantly affected neither considered 

symptoms/diseases nor pulmonary function, but significant 

associations were found when the analyses were conducted on the 

various fungal genera.      


