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Air pollution research - sources and health

Risk factor for global burden of disease

Lim et al. LANCET (2012)

Emission mixture particles and gaseous

From nps.gov/subjects/air/sources.htm
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Particulate matter

Soot

Ultrafine particles
Human hair

Sand on the beach
Base figure: EPA, USA Morakinyo et al. 2016 Int J Environ Res Public Health
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Health effects of particles
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Respiratory effects

üasthma

ü inflammation

ü impaired lung function

Health effects beyond the lung

Cardiovascular system

ü impairment of vascular function

üvasoconstriction

Brain

üneuroinflammation

üNeurodegeneration

Reproductive system
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Research health effects - epidemiology

u Study of disease patterns in the population related to environmental factors 

(air pollution, noise) 

u questionnaire

u health measurements (e.g. lung function)

u use of datasets  

u Data entire population on e.g. mortality, medication, birth weight, address, 

education

u Connect health outcomes to environmental factors (associations) 
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Toxicological research

Toxicity of components and the mechanisms (causal)

Risk = hazard x exposure

in vitro ( cells)       in vivo animals            human volunteers 
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On site exposure

Freeway

Underground railway Pig farm

Trucks Airport

Shipping
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PM composition
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What are the most toxic parts of PM?

u Health effects related to (groups of) chemical and physical properties 

World Health Organization ðREVIHAAP project

Secondary organic aerosols

Primary organic aerosols

Black carbon WHO concluded: 

Almost everything (?) can be harmful 

and

No prioritization was possible

Cassee FR, Héroux ME, Gerlofs-Nijland ME, Kelly FJ., Inhal Tox 2013
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Different source specific PM2.5
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Å Brake wear - 4 types of brake pads, realistic driving conditions

ÅWood combustion ðmodern and old-fashioned stove

Å Diesel combustion ðstationary HD engine (Euro III compliant settings)

Å Poultry farm ( ± 70,000 animals)

Å Tire/road wear ðstudded tires, asphalt concrete pavement 

Gerlofs-Nijland et al., 2019, Inhalation Toxicology
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Hazard identification
Pulmonary inflammation
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Neutrophils

Pro-inflammation marker

Å BMD approach to assess the differences in 

potency for each parameter

Å The lower the PM dose needed to observe this 

effect the more hazardous the PM material is

Å Overlapping BMD ranges implies that no 

difference in the potency of the different 

samples tested can be observed

Gerlofs-Nijland et al., 2019, Inhalation Toxicology




