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30 November 2015

Main outdoor air pollutants
• Particulates: 

• PM10 = coarse + fine + ultrafine particles
• PM2.5 = fine + ultrafine particles
• PM0.1 = ultrafine particles ~ Black Carbon 

• Gases: 
• NOx
• SO2 
• O3
• …

Combustion processes
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http://www.vmm.be/pub/presentaties-studiedag-fijn-stof/presentatie_04_TW.pdf

On-line information about air pollution in 
Belgium

http://www.irceline.be/en

for Europe see: http://airindex.eea.europa.eu/
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Annual mean 
Black Carbon (BC), 2014

Annual mean NO2, 2014
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May 2018 : 
measurement of NO2

in 20,000 locations
in Flanders

https://curieuzeneuzen.be/in-english/

Citizen Science project
Antwerp, 2016

May 2018 : 
measurement of NO2

in 20,000 locations
in Flanders

17,843 valid data
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Street Canyons

Sources primary PM10 and PM2.5

PM10, Traffic: 25%
(resuspension: 10%)

PM2.5 Traffic: 14%
(resuspension: 0%)
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Primary Domestic Emissions PM10

PM10: 90% of domestic emissions = wood burning
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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
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Premature mortality and
disability

PM and human health
disability adjusted life years: measure of mortality 

+ morbidity due to risk factor

GBD Study 2010. Lancet 2012, 380, 2224-60 
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(BE, FIN, FR, DE, IT, NL)

Environ Health Perspect  2014, 122, 439-446

DALYs

Short term effects of 
pollutant particles
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PM10 & mortality/morbidity (short term)

Pope, Ch.31 in Holgate et al. 1999

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

Pope & Dockery. J Air Waste Manage Assoc 2006, 56, 709-742
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Long term effects of 
pollutant particles

http://europa.eu.int/comm/environment/air/cafe/activities/pdf/cafe_scenario_report_2.pdf

Estimated loss of 
life expectancy

(months)
attributable to PM2.5

(2000)
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http://europa.eu.int/comm/environment/air/cafe/activities/pdf/cafe_scenario_report_6.pdf

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)
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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

Relevance

• A small (“trivial”) average effect in the population does 
not mean that the effect is trivial
• for public health

• for some individuals
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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

Growth and development
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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)
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Air pollution and the brain (cognition, 
depression, dementia, …)
Chen et al. Living near major roads and the incidence of dementia, 
Parkinson’s disease, and multiple sclerosis: a population-based cohort study. 
Lancet 2017, 389, 718-26
• Ontario, 4.4 million adults 20-50y + 2.2 million adults (55-85y) in 2001

• Residential address in 1996; average PM2.5 9.7 µg/m3 [1.3-19.8]; NO2 15.4 ppb [2.2-62]

Robust to multiple adjustments and sensitivity analyses

Distance to major 
roadways in 1996

2001-2012

Relevance for occupational health?

• Traffic-related pollution
• Daily commuting
• Drivers: truck, bus, taxi, delivery vans, …
• Police, toll, …
• Road workers (building, maintenance, …)  

• Travel to polluted areas
• Occasional missions
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GeFiSto study: 2x10 healthy subjects (58-76 y) 

GeFiSto study: 2x10 healthy subjects (58-76 y) 

Bai et al.
Environ Int 2019, 
119, 47-53

↑ NO2 by 10 µg/m3m  → mtDNAcn ↓ ~3% **
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GeFiSto study: 2x10 healthy subjects (58-76 y) 

Scheers et al.
Environ Health 2018, 
17: 80

Relevance for occupational health?

• Traffic-related pollution
• Daily commuting
• Drivers: truck, bus, taxi, delivery vans, …
• Police, toll, …
• Road workers (building, maintenance, …)  

• Travel to polluted areas
• Occasional missions
• Expats ?

• Occupational Exposure Limits vs Air Quality Guidelines?
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TLV 5,000-10,000 µg/m3

Thank you for your attention

ben.nemery@kuleuven.be


