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https://www.eea.europa.eu/highlights/marked-improvement-in-europes-air



• The new EEA analysis is based on the latest official air quality data from more than 
4 000 monitoring stations across Europe in 2018.

• The EEA’s ‘Air quality in Europe — 2020 report’ shows that six Member States 
exceeded the European Union's limit value for fine particulate matter (PM2.5) in 
2018: Bulgaria, Croatia, Czechia, Italy, Poland, and Romania. Only four countries in 
Europe — Estonia, Finland, Iceland and Ireland — had fine particulate matter 
concentrations that were below the World Health Organization's (WHO) stricter 
guideline values. The EEA report notes that there remains a gap between EU's legal 
air quality limits and WHO guidelines, an issue that the European Commission 
seeks to address with a revision of the EU standards under the Zero Pollution Action 
Plan.

• Exposure to fine particulate matter caused about 417,000 premature deaths in 41 
European countries in 2018, according to the EEA assessment. About 379,000 of 
those deaths occurred in EU-28 where 54,000 and 19,000 premature deaths were 
attributed to nitrogen dioxide (NO2) and ground-level ozone (O3), respectively. (The 
three figures are separate estimates and the numbers should not be added together 
to avoid double counting.)

https://www.eea.europa.eu/data-and-maps/dashboards/air-quality-statistics
https://www.eea.europa.eu/publications/air-quality-in-europe-2020-report


“Air pollution”



Environment

micro (personal)

macro (ambient/general)

meso (home/work)

global (general/planet)



Air pollution

personal air pollution

outdoor

indoor



Tobacco smoking

“DIY” air pollution

outdoor

indoor

DIY = do it yourself



Meso-environment

indoor air pollution

recreation



Macro-environment

outdoor/general pollution



Health effects



http://www.ersnet.org/images/stories/pdf/web-AQ2010-ENG.pdf

Air pollution and adverse health effects

deaths

hospital admissions

medication use

symptoms

primary care visits

growth & development

http://www.ersnet.org/images/stories/pdf/web-AQ2010-ENG.pdf


Premature mortality



Short term effects of 

pollutant particles



non-traumatic deaths  (n = 354 357)

Daily mortality vs quartiles of PM10

Flanders, 1997-2003
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Nawrot et al. J Epidemiol Comm Health 2007, 61, 146-9





PM10 & mortality/morbidity (short term)

Pope, Ch.31 in Holgate et al. 1999

Stylized summary: % change per 10 µg/m3 change in PM10



Long term effects of 

pollutant particles



(BE, FIN, FR, DE, IT, NL)

Environ Health Perspect  2014, 122, 439-446



Dockery et al. N.Engl.J.Med. 1993, 329, 1753-9
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“SIX CITIES STUDY”



Brooks et al. Circulation 2010,121, 2331-78

Numerous studies have demonstrated that air pollution

contributes to mortality, mainly from cardiovascular

and pulmonary diseases

 Belgium: ~1 year shortening of life (average)



Pollution (long term) and CV morbidity

• Prospective cohort study, Germany: 

• 2000 - : 4494 persons, 45-74 y

• Coronary artery calcification (CAC) by electron-beam CT

• Exposure: distance of residence to major roads 

• OR for high CAC (> 75th percentile):

• > 200 m from major road : 1 (reference)

• 101-200 m : 1.08

• 51-100 m : 1.34

• < 50 m :  1.63

Hoffmann et al. Residential exposure to traffic is associated with 

coronary atherosclerosis. Circulation 2007, 116, 489-96



ALL-CAUSE MORTALITY

per +10 µg/m3 in PM2.5



LUNG CANCER MORTALITY

per +10 µg/m3 in PM2.5



http://www.ersnet.org/images/stories/pdf/web-AQ2010-ENG.pdf

Air pollution and adverse health effects

deaths

hospital admissions

medication use

symptoms

primary care visits

growth & development

http://www.ersnet.org/images/stories/pdf/web-AQ2010-ENG.pdf


Diseases

Medication use



Distance from major road

● < 50 m

▲ 50-250 m

■ 250-1000 m

♦ > 1000 m

Doctor-diagnosed Reported symptoms
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any outdoor indoor

Inhalant allergy

Germany

2860 children 4 y + 3061 children 6 y

Air pollution and asthma / allergy in children

Morgenstern et al. AJRCCM 2008, 177, 1331-7





Air pollution and sales of medication for asthma or COPD 
(Brussels 2005-2011)

Casas et al. Environ Int 2016, 94, 576-82

Increase of NO2 by 20.5 µg/m3 → more inhalers sold
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Growth and development



Air pollution and growth of pulmonary function

Gauderman et al. Lancet 2007, 369, 571-7

> 1500m 
California

Prospective study

3977 children (~10y)

8 year follow-up



Air pollution and growth of pulmonary function

Gauderman et al. Lancet 2007, 369, 571-7

> 1500m 
California

Prospective study

3977 children (~10y)

8 year follow-up

Gauderman et al. NEJM 2015, 372, 905-13

Improvement in air quality → improvement in lung function

per 26.5 µg/m3 ↓ in NO2 

growth of FEV1 + 91.4 ml

growth of FVC  + 169 ml 



Air pollution and cognitive development
Barcelona

39 schools, 2715  children, 7-10 y,

4 tests of cognitive development over 1 year

Sunyer et al. PLOS Med 2015, 12:e1001792

NO2 µg/m3

40.5 (9.6)

56.1 (11.5)





Hazard ratios for Parkinson's disease (A) and Alzheimer's 

disease and related dementias (B) associated with a 5 μg/m3

increase in PM2·5 concentrations by study subgroups. The 

shading represents the estimated main effects for the overall 

population. Dual or non-dual refers to eligibility for Medicaid. 

Density Q1–Q4 denote quartiles of population density—ie, low 

population density, low to medium population density, medium 

to high population density, and high population density. Other 

included Asian, Hispanic, American Indian or Alaskan Native, 

and unknown race. *Significant modification (at α=0·05 level).



Is this relevant/important?



The U.S Environmental Protection Agency (EPA) claims that 
outdoor air kills hundreds of thousands of Americans every 
year. EPA has used this claim to: wreck the coal industry; justify 
expensive and job-killing air quality and climate rules; and to 
scare Americans about the air they breathe. Milloy not only 
debunks the outrageous EPA's claims and exposes them as rank 
scientific fraud in no uncertain terms, but offers a roadmap for 
fixing the rogue and out-of-control EPA.

www.theguardian.com/environment/2017/nov/16/
'Modern air is too clean': the rise of air pollution 
denial 
US sceptics are questioning the science behind air 
pollution and mortality, a trend that is starting to 
appear in countries where the air is much more toxic 

“air pollution denial”



Relevance

• A small (“trivial”) average effect in the population does 

not mean that the effect is trivial

• for public health

• for some individuals (vulnerable/susceptible people)
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If mean daily PM10-levels had not exceeded 20 µg/m3

Avoidable deaths per year

Nawrot et al. J Epidemiol Comm Health 2007, 61, 146-9

630 deaths/year

(total deaths: 50,000/year)









PM2.5 +1 µg/m3

 Well-known associations +3642 hospital admissions = US$ 69M

 Less known associations +2050 hospital admissions = US$ 31M



Relevance

• A small (“trivial”) average effect in the population does 

not mean that the effect is trivial

• for public health

• for some individuals (vulnerable/susceptible people)



Air pollution and exacerbations in patients with cystic
fibrosis

(UZ Leuven 1998-2010)

Goeminne et al. Chest 2013, 143, 946-54

Case-crossover

215 patiënts

Start antibiotics



Life expectancy after lung transplantation and

distance between home and heavy traffic

> 171m (192 patiënts)

< 171m  (96 patiënts)

(UZ Leuven 1997-2009)

Nawrot et al. Thorax 2011, 66, 748-54



Eur Respir J 2012, 39, 525-528



Thank you for your attention

ben.nemery@kuleuven.be
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