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Why Cardiovascular disease?

• Framingham Heart Study 1948-ongoing
National Heart, Lung and Blood Institute /Boston University

– Heredity

– Diabetes

– Tobacco

– High cholesterol

– High blood pressure

– Sedentarity

– Obesity

– Stress
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Cardiology is
an environmental specialty



Cardiovascular Disease: Facts

• Rare in animals

• Rare within Mankind

–before industrial revolution

• Rare within Mankind

– living outside industrialized world



• Inducible in animals

– Excellent medical bench test

• Dramatic increase of cardiac morbidity

– Following traditional industrial revolution

Cardiovascular Disease: Facts
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Rate of CV mortality/ Life expectancy
Canada 1920-1975
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Why Atherosclerosis ?

3 triads
–What we are

• Cholesterol, hypertension, diabetes

–What we do

• Sedentarity, obesity, tobacco

–Where we are

• Environment, food, urbanism



Human trade
with environment

• What we eat

• What we drink

• What we breathe

• 1 kg

• 2 kgs

• 10-20 kgs



Industrial Revolution: 
Vascular Nano-Aggressors

• Airborne Nano-Aggressors

– CO, NO2, SO2

– Fine, Ultrafine Particles

– VOC, PAH

– Ozone

– Lead, Mercury

• Food Nano-Aggressors

– Salt in excess

– Added industrial sugars

– Trans fat

– Phosphoric acid

– Pesticides







Collateral damage of obesity/metabolic syndrome:
Explosion of diabetes

2014: 29 M
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1952: the Great London Smog 
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"Great London Smog » : 12 000 deaths in excess



Daily mortality in London for the winters of 1958–1972 
plotted over concentrations of particulate air pollution

Circulation September 15, 2009



1993: The Six-Cities Study
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2004; 2010 
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Circulation 2009;120:924-927



Normal Chow

High-Fat Chow

Long-term Air Pollution Exposure and Acceleration of Atherosclerosis and Vascular 
Inflammation in an Animal Model. JAMA 2005. 294: 3003-3010

Filtered air Polluted air
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Cardiovascular Mortality
Men 45-74. Europe 2000 

« An update on regional variation in cardiovascular 
mortality within Europe ». European Heart Journal
2008 doi : 10.1093/eurheartj/ehm604.

Nb Events of Smog
Europe 2003

European Space Agency, Rapport TRAQ, Nov 2008



Environmental Cardiology
Studying Mechanistic Links 
Between Pollution 
And Heart Disease

Dr Aruni Bhatnagar
St-Louis, Kentucky
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• 20,000 deaths in excess

• 5-11 000 cardiovascular deaths

• 33-67 000 cardiac hospitalizations

• 1,5 million hosp days for heart disease

• 9,1 billion dollars

Envir. Research, 2008, 106:240-249.



ENVIRONMENT AND 
«CLASSIC» CARDIAC RISK FACTORS

If one presents with

high blood pressure, diabetes, high
cholesterol and obesity:

Does environment play a role?



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



DOES IT HELP 
IF WE CLEAN AIR ?



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.
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Global warming
Urban Heat Islands

Pollution

Protect and 
plant trees !





46

Urban Heat Islands: Biotopes Study



Urban forest 23,16 °C

Golf 27,23 °C

Residential 31,54 °C

Industrial 40,57 °C

Ville St-Laurent, June 2005: ground temperatures







The 2003 Heat Wave in Europe:

70,000 deaths in excess
18,000 deaths in France

 The first time the French life 
expectancy dropped since WWII

 Deaths concentrated in mineralized milieus
compared to green milieus.



Warming increases pollutants toxicity

US Global Climate Change Program Research, 2009





http://edepot.wur.nl/20634





Shinrin-yoku

Environ Health Prev Med (2010) 15:18–26





Environ Health Prev Med (2010) 15:18–26



Cortisol level
Forest
City

Environ Health Prev Med (2010) 15:18–26



Pulse rate
in forest
in city

Blood 
pressure
in forest
in city

Environ Health Prev Med (2010) 15:18–26



methyl salicylate 
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 2001-2005

 40 million of non-retired British subjects
 360 000 deaths records
 4 quartiles according to income
 5 quintiles according to green exposure

Lancet, Vol 372, 9650, 1655-1660, 8 Nov 2008, 



Green space exposure: 6% less mortality overall
Green space exposure: Reduction by half (from 219 % to 154 %) 
of the difference of cardiovascular death rate
between poors (lower quartile) and riches (higher quartile).

Lancet, Vol 372, 9650, 1655-1660, 8 Nov 2008, 







A tree-lined street in Toledo, Ohio in 2006, 
before emerald ash borer infestation. 

Credit: Dan Herms, Ohio State University

Three years later, in 2009, after the invasive 
insect spread to the neighborhood. 

Credit: Dan Herms, Ohio State University



In the 15 States where trees were destroyed

Increase of global mortality

6,113 deaths in excess
by pulmonary disease

15,080 deaths in excess
by cardiovascular disease



A cardio-protective city should

• Eradicate food nano-aggressors

• Eradicate airborne nano-aggressors

• Develop with renewable energies
• Earth is geothermal

• Wind is eolian

• Water is hydrolic

• Fire is solar

• Reconnect with nature/activity

• Aim at a 25 % urban canopy



If a City eliminates
• Food nano-aggressors

– Trans fat

– Excess of salt

– Added industrial sugars

– Phosphoric acid

• Air nano-aggressors

– CO

– SO2, NO2

– FP, UFP

– VOC, HAP

and promotes a green and active milieu

This City may expect a 
25-75 % reduction of cardiac disease



Dr Salim Yusuf
Cardiologist and Epidemiologist
P.I. InterHeart Study
McMaster University, Hamilton, Ontario

"After all, CVD was not common in 1830, so
why can't it now become uncommon by 2050? 

That is the challenge we all face." 



Journée de l’Arbre de la santé
septembre 2007- septembre 2014





Centre Hospitalier de Soins de Longue Durée



Centre de Petite Enfance



Écoles primaires et secondaires



Centre de soins palliatifs



CSSS de St-Michel



Centre hospitalier universitaire



24 sept 2014 Journée de l’Arbre de la santé
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