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Air pollution & (human) health

In France (2016-2019)

➢ ≈ 40 000 deaths (> 30 yr) due to Particulate Matter (PM) exposure

➢ ≈ 70-100 billions €

Worldwide (2019)

➢ 4.2 millions of premature deaths due to outdoor air pollution

➢ 99% of the population living in areas where WHO recommended air 
quality thresholds are not met

https://www.who.int/fr/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health



3Sport & pollution : blood contamination by air pollutants, a field study

Air pollution & (human) health

Immediate effects

➢ Eye irritations

➢ Respiratory tract irritations (asthma)

➢ Exacerbation of cardiovascular disorders

Long term effects

=> Development or worsening of chronic diseases such as

➢ Cancer

➢ Cardiovascular pathologies

➢ Respiratory pathologies

➢ Neurological / cognitive disorders
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Air pollution & (human) health

Effects on environment

➢ Ecosystems

➢ Agricultural yields
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Which pollutants?

PM: PM10, PM2.5, PM1

Gases:

CO and CO2

Sulfur Dioxide (SO2), Hydrogen Sulfide (H2S)

Nitric Oxide (NO), Nitrogen Dioxide (NO2) 

Ozone (O3)



7Sport & pollution : blood contamination by air pollutants, a field study

Which pollutants?

PM: PM10, PM2.5, PM1

Gases:

CO and CO2

Sulfur Dioxide (SO2), Hydrogen Sulfide (H2S)

Nitric Oxide (NO), Nitrogen Dioxide (NO2) 

Ozone (O3)

combustion: 
hydrocarbons, 
wood, tabac

=> geographic and seasonal variations
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Which pollutants?

Polycyclic Aromatic Hydrocarbons (PAHs)

16 = « high priority pollutants » (US Environment Protection Agency)

(e.g. benzo[a]pyren, a proven carcinogen)

Pesticides

« born to kill »

Agricultural areas (only?)

Measured in outdoor air since 2000… no thresholds/standards?

https://www.cancer-environnement.fr/fiches/expositions-environnementales/hydrocarbures-aromatiques-polycycliques-hap/

https://www.anses.fr/fr/content/contamination-de-lair-par-les-pesticides

https://www.cancer-environnement.fr/fiches/expositions-environnementales/hydrocarbures-aromatiques-polycycliques-hap/
https://www.anses.fr/fr/content/contamination-de-lair-par-les-pesticides
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Improve health: the best medicine ever…

…practicing physical activity & fighting against sedentarity lifestyle

Chow & al. Nat Rev Endocrinol. 2022 May; 18(5): 273–289.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=35304603
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Improve health: the best medicine ever…

…but what if exercise is performed in pollutated area?
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Exercise in polluted air

NO2, PM10 and O3 related to 

performance, physiological parameters 

and perceived difficulty



12Sport & pollution : blood contamination by air pollutants, a field study

Exercise in polluted air

Physical 
activity

Physical 
activitypollution pollutionPhysical 

activity

pollution

healthhealthhealth

The big question:

?
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Exercise in polluted air

Exercise can increase minute ventilation more 
than 10x…

…with enhanced bronchodilatation and 
alveoli perfusion

=> Increased risk of blood contamination 
by air pollutants

Daigle & al. Inhal Toxicol 2003 May;15(6):539-52 

15 min of moderate exercise 

(VE ≈ x4) in polluted air

PM1
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Exercise in polluted air

➢ Few data

➢ Often in defined/controlled conditions (ethical concerns!)

➢ With a restricted list of pollutants (O3 or PM2.5), measured far from the 
place of interest

➢ No information of the subsequent presence of pollutants in the blood
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The BLOODPOL project
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The BLOODPOL project

2 places of practice

2 seasons
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The BLOODPOL project
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The BLOODPOL project

signs of pulmonary inflammation
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The BLOODPOL project
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• PAHs (n=16)
• Pesticides

• Organophosphate 

esthers

« UrinePol » ☺

A. TURTOI

S. HENRY
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The BLOODPOL project

❑ PAHs (n=16)

❑ Pesticides

❑ Organophosphate esthers

Prediction?
Biomarkers?

N. SUTTON-CHARANI
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Thank you for your attention!
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