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Décès dus à la pollution extérieure

40% – cardiopathies ischémiques;
40% – accident vasculaire cérébral;
11% – Maladies pulmonaires obstructives chroniques (MPOC);
6% - cancer du poumon;
3% – infections aiguës des voies respiratoires inférieures chez l’enfant.

Décès dus à la pollution intérieure

34% - accident vasculaire cérébral;
26% - cardiopathies ischémiques;
22% - bronchopneumopathies chroniques obstructives;
12% - infections aiguës des voies respiratoires inférieures chez l’enfant;
6% - cancer du poumon.





Plus de 1,000 publications scientifiques
nous apprennent que

• Plus le taux de polluants monte, plus monte le taux de

• Calcifica4ons artérielles
• Thrombophlébites
• Arythmies malignes et mort subites
• Infarctus aigus
• AVC
• Hausse de complica4ons de maladies chroniques
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Circulation 2009;120:924-927



Brook et al; Particulate Matter Air Pollution and CVD.
Circulation 2010.  121; 2331-2378



http://envhealthcenters.usc.edu/infographics/infographic-living-near-busy-roads-or-
traffic-pollution/references-living-near-busy-roads-or-traffic-pollution





La	pollution	atmosphérique,	particulièrement	près	des	
voies	routières	polluées,	entraîne

• Des	bébés	de	petits	poids
• Plus	de	diabète	de	grossesse
• Plus	d’obésité	chez	les	enfants
• Plus	de	retard	développemental	à	l’école
• Plus	d’hypertension
• Plus	de	diabète
• Plus	de	mauvais	cholestérol



• Plus	d’asthme
• Plus	de	détresse	respiratoire	aigue
• Plus	d’emphysème	et	bronchite	chronique
• Plus	de	calcium	dans	les	artères	
• Plus	de	thromboses	avec	infarctus	et	AVC	
• Plus	d’arythmies	et	d’arrêts	cardiaques
• Plus	de	cancers,	en	particulier	du	poumon
• Plus	de	Parkinson
• Plus	de	démence	vasculaire
• Plus	d’Alzheimer



Étude CanCHEC, 2015

Environ Health Perspect 123:1180–1186; h;p://dx.doi.org/10.1289/ehp.1409276 



Montréal: taux de polluants (NO2) mesuré par satellite
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https://publications.gc.ca/collections/collection_2019/sc-hc/H144-51-2019-fra.pdf



Santé Canada es+me que la pollu+on atmosphérique au-delà des concentra+ons 
naturelles, …contribue annuellement à 15 300 décès prématurés au Canada1. 

Cela comprend environ 6 600 décès prématurés en Ontario, 4 000 au Québec, 1 900 en 
Colombie-Britannique et 1 400 en Alberta. À l’échelle na+onale, la morbidité ou les effets 
sanitaires non mortels comprennent 2,7 millions de jours avec symptômes d’asthme et 35 
millions de jours avec symptômes respiratoires aigus en 2016, 

Le coût économique total de tous les impacts sanitaires de la pollu+on atmosphérique
pour l’année s’élève à 120 milliards de dollars (CAD 2016). Cela équivaut à environ 6 % du 
produit intérieur brut réel du Canada en 2016. 

hMps://publicaNons.gc.ca/collecNons/collecNon_2019/sc-hc/H144-51-2019-fra.pdf





CC:   Le développement compromis, de la grossesse à l’adolescence

…avant même la naissance de l’enfant, les facteurs de stress aigus liés à des évènements 
climatiques extrêmes – tels que des ouragans, des incendies de forêt et des inondations –
peuvent traumatiser la mère physiquement et mentalement.

… de la naissance à l’âge de cinq ans, où les enfants sont alors très vulnérables aux 
maladies infectieuses, aux toxines environnementales, à l’exposition à la chaleur et à la 
déshydratation.

…moyenne enfance (de 6 à 12 ans)…ceLe prise de conscience peut engendrer du stress, 
du désespoir, de l’anxiété et de la frustraMon envers les généraMons précédentes  

…ado: l’exposition à de tels évènements est associée à un risque accru de trouble de stress 
post-traumatique, d’anxiété et de dépression, qui compromettent à long terme la résilience 
en matière de santé mentale.



SCIENCE• 27 Jan 2017• Vol 355, Issue 6323• pp. 342-
345• DOI: 10.1126/science.355.6323.342

https://doi.org/10.1126/science.355.6323.342


Editorial
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For The Lancet Commission on 
pollution and health see 
http://www.thelancet.com/
commissions/pollution-and-
health

For the International Meeting 
on Environmental Health see 
https://www.wfneurology.
org/2017-12-08-wfn

For more on WHO and air 
pollution see http://www.who.
int/topics/air_pollution/en/

For the GBD Study see Articles 
Lancet 2017; 390: 1345–422

For the global burden of stroke 
see Articles Lancet Neurol 2016; 
15: 913–24

For more on the WHO Priorities 
see http://www.who.int/dg/
priorities/en/

For the United Nations’ 2030 
Agenda for Sustainable 
Development see 
https://sustainabledevelopment.
un.org/post2015/
transformingourworld

For more on the global burden 
of neurological disorders see 
Articles Lancet Neurol 2017; 
16: 877–97
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Air pollution and brain health: an emerging issue
Environmental risk factors, particularly air pollution, 
have been associated with increased risk of neurological 
disorders. In 2017, The Lancet Commission on pollution 
and health reported that all types of pollution (ie, air, 
water, soil, chemical, and occupational pollutants) is 
the world’s largest environmental cause for poor health, 
responsible for about 9 million deaths in 2015—16% 
of all deaths globally. Exploring, understanding, and 
preventing the effects of sustained exposure to air 
pollutants on the brain, and possible links to diseases of 
the nervous system, will be one of the future challenges 
for global health, and was the topic of discussion at the 
2nd International Meeting on Environmental Health, 
held Nov 29–Dec 1, 2017, in Strasbourg, France.

Air pollution is recognised as a global public health 
issue: the Global Burden of Diseases, Injuries, and Risk 
Factors (GBD) Study reported that air pollution alone 
was responsible for 6·7 million deaths globally in 2016. 
Furthermore, the number of deaths is expected to more 
than double by 2050 if no action is taken. Low-income 
and middle-income countries bear the largest disease 
burden, as reported in The Lancet Commission, with 
almost 92% of all pollution-related deaths occurring in 
these regions. However, a first bright spot in the field 
was a 23% reduction in the age-standardised death rates 
for all causes of air pollution between 2006 and 2016.

Although neurological effects attributable to air 
pollution have been shown in several studies, global data 
on the effects of air pollution exposure on the brain are 
absent. That air pollution might cause 30% of all strokes, 
and thus might be one of the leading contributors of the 
global stroke burden, was highlighted in an analysis of 
stroke and risk factors from the Global Burden of Disease 
Study 2013. The mechanism of action is most likely a 
direct effect of particulate matter—a mixture of solid 
particles and liquid droplets found in the air and in gases 
such as ozone and nitrogen dioxide—on the vascular 
system, causing oxidative stress and inflammation. Even 
if the neurological effect attributable to exposure to air 
pollutants on an individual might be small to modest, 
the overall attributable risk might be considerably 
higher, given that a large proportion of the population is 
exposed to air pollutants. 

Whether air pollution also affects dementia, the 
second largest neurological cause of disability-adjusted 

life-years according to the GBD 2015 Study, is less 
clear. Recent epidemiological studies and animal 
models suggest an increased risk of dementia with 
sustained exposure to air pollutants, but the underlying 
mechanisms are unclear and potential confounding 
factors such as including lifestyle factors (eg, diet, 
physical activities) and medical history cannot be 
excluded. However, given the strong association 
between stroke, vascular risk factors, and dementia, the 
suggested link between air pollution and dementia is to 
be expected. Neurological disorders represent the largest 
cause of disability-adjusted life-years and the second-
largest cause of global deaths behind cardiovascular 
diseases, as highlighted in the GBD 2015 Study. Thus, the 
potential negative effects of environmental pollution on 
neurological health should receive more attention from 
researchers, funders, regulators, and governments. 

Even though—with the exception of stroke—definitive 
conclusions on the neurological effects associated with 
sustained exposure to air pollution cannot be arrived 
at from current knowledge, given the broader health 
issues, implementation of policies that seek to improve 
air pollution should be a priority for governments. The 
United Nations and WHO have both been driving forces 
in improving air quality and have launched several 
pollution-reducing action plans. For example, WHO has 
developed indoor and outdoor air quality guidelines, 
and “the investigation of health impacts of climate 
and environmental change” is one of the top four WHO 
health priorities. The United Nations’ 2030 Agenda for 
Sustainable Development—a set of 17 goals established 
to achieve global sustainable development by 2030—
recognises air pollution as the greatest environmental 
health risk, and it is likely that pollution control will 
have positive effects on many of these goals and on 
neurological health.

The good news is that air pollution can be controlled 
and that the growing recognition of air pollution 
as a potential contributor to neurological disease is 
promising for improved brain health. Improvements 
now need to be made in study design and measurement 
of air pollution to enable more reliable and accurate 
estimates about the possible negative effects on brain 
health, beyond those on cerebrovascular disease.  
■ The Lancet Neurology

The Lancet Feb 2018



Conclusions—Exposure to elevated levels of PM2.5 was associated
with smaller total cerebral brain volume, a marker of age-associated
brain atrophy, and with higher odds of covert brain infarcts. These
findings suggest that air pollution is associated with insidious effects
on structural brain aging even in dementia-and stroke-free persons.

Long-term exposure to fine particulate matter, residential proximity to major roads
and measures of brain structure
Elissa H. Wilker, et al.

Stroke. 2015 May ; 46(5): 1161–1166. 
doi:10.1161/STROKEAHA.114.008348.
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Californie 2003; Senate Bill No 352.

…prohibit the approval by the governing
board of a school district of a schoolsite
that is within 500 feet from the edge of 
the closest traffic lane of a freeway or 
other busy traffic corridor.



Dépolluer

Est-ce une mesure sanitaire?
Est-ce une mesure efficace?



1975 Essence sans plomb



Essence sans plomb

• Élimination du plomb de 1975 à 85
• Réduction de 90 % du plomb dans le sang
• Gain de 2-5 points de quotient intellectuel 

des enfants nés après 1980
• Hausse de productivité de 6 trillions de 

dollars 



Fine-particulate air pollution and life expectancy in the United States . 
C. Arden Pope III, Majid Ezzati et Douglas W. Dockery. 

New England Journal of Medicine 2009 360 : 376-86.



Fine-parMculate air polluMon and life expectancy in the United States . 
C. Arden Pope III, Majid EzzaM et Douglas W. Dockery. 
New England Journal of Medicine 2009 360 : 376-86.





« Every dollar spent complying with the Clean Air Act
produced $25 in savings from reduced health care costs. »



üLes CC sont la principale urgence médicale du XXIe 
siècle 

üLes CC risquent de causer la perte des gains des 50 
dernières années en santé publique 

üLes CC perturberont les infrastructures et ressources en 
eau et aliments jusqu’à des crises et pénuries, d’où la 
hausse de maladies

üThe Lancet interpelle spécifiquement les médecins et 
hôpitaux pour mener la riposte aux CC

Lancet Commission on Health and Climate Change



üL’invesNssement en recherche environnementale et en 
santé 

üConstrucNon de cités carboneutres et l’augmentaNon 
d’espaces verts 

üDélaissement des combusNbles fossiles (charbon) et 
l’invesNssement rapide dans les énergies renouvelables

üCollaboraNon entre les ministères de la Santé et les autres 
administraNons pour intégrer les considéraNons de santé 
et d’environnement aux stratégies gouvernementales et la 
protecNon de nos écosystèmes. 

Recommandations du Lancet Commission 
(extraits; juin 2015)



Après tout, la maladie coronarienne était peu fréquente avant 
1830. Pourquoi ne pourrait-elle pas le redevenir en 2050 ? 

C’est le défi auquel nous faisons tous face.

Dr Salim Yusuf
Cardiologue et épidémiologiste
Chercheur principal InterHeart
McMaster University
Hamilton, Ontario


