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Overview 

• Air pollution and health 

• Outdoor air pollution effects on lung health 

• Effects of air pollution on cognitive decline 

• Global Challenges and Opportunities 
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Global Burden of Disease Study 

WHO, 2013 
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Lung deposition 



 

SALIA 
(Study on the influence of air pollution on lung function,  

inflammation and aging) 
 



Association between COPD (low FEV1/FVC) and 
ambient PM10 among 4757 women (SALIA)  

 

Schikowski et al, Respir Res 2005 



 

Air pollution and local inflammation 

Vossoughi et al, Immun Aging 2015 



 

SALIA: Ruhr 

Area NSHD: 

UK 

SAPALDIA: 

Basel, Geneva, 

Lugano 

ECRHS: Umea, Erfurt, Antwerp, 

Norwich, Ipswich, Paris, Grenoble, 

Barcelona, Galdakao, Huelva, Albacete, 

Oviedo, Verona, Turin, Pavia 
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Schikowski et al., ERJ 2014 



ESCAPE: PM10 und Mortalität  

Beelen  et al., Lancet 2014 
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Brain as novel target for inhaled 

particles? 

• Translocation and accumulation of inhaled 

carbon nanoparticles in rat brain (Oberdörster et 

al., 2004; Elder et al., 2006). 

• Possible routes: 

 (1) nasal depositionolfactory route 

     (2) Alveolicirculationblood-brain-barrier 

• Association between PM exposure and 

neuropathology: post mortem analysis of brain 

tissue from residents of contrastingly polluted 

environments (Mexico)(Calderon-Garciduenas 

et al., 2002; Peters et al., 2006) 

  Inflammation (NF-κB, iNOS, COX-2) 

  DNA-damage 

  Aβ42-accumulation 



 



Association between mild cognitive impairment and 

exposure to air pollution 

 

 

Main findings:  
• Air pollution was associated with mild cognitive impairment in particular the 

subtest figure drawing  
• APOE carriers are more susceptible to traffic-related air pollution exposure 

Schikowski et al., Environ Res 2015 
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Global Challenges and Opportunities 

 

 

Air pollution in the Ruhr area in 1980s 



Global Challenges and Opportunities 
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• 1987 Introduction of the Clean  

   Air Plans 

• Decrease in heating with fossil 

  fuels mainly coal 

• Closure of coal mines 

• Filter introduction to high 

  chimney stacks 

Air pollution levels nowdays 



Global Challenges and Opportunities 

Strategies to reduce burden of air pollution: 

 

•Improvement of fuels 

•Emission controls of point sources 

•Emission controls on mobile sources 

•Cleaner cookstoves with ventilation 

 

 



 



 

Relative improvement of lung function after air 
pollution improvement 

Hüls et al, in preparation 



Shifting the problem? 

 



Future opportunities 

• Existing collaboration with two large cohort studies in 

China: Taizhou and Pingding 

• Combination of air pollution data and health data from 

these two cohort 

• Investigate ethnic difference in susceptibility to air 

pollution 
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