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Environment and Heart Disease 



Why heart disease ? 

• Framingham Heart Study 1948-2013 
National Heart and Blood Institute / Harvard Medical School 

 

– Tobacco 

– Heredity 

– Diabetes 

– High cholesterol 

– High blood pressure 

– Sedentarity 

– Obesity 

– Stress 





Cardiovascular disease: Facts 

• Rare in animals 

• Rare within humanity  

–before 1830 

• Rare within humanity  

– living outside industrialized world 

 
 



• Inducible in animals  

– Excellent medical bench test 

 

• Dramatic increase of cardiac morbidity  

– Following traditional industrial revolution 

 

Cardiovascular disease: Facts 



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 



Why heart disease ? 

1948 
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 Rate of CV mortality / Canada 1920-1975 
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World Health  
Organization, 2008 
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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 

• 20 kgs 



Environmental Cardiology: 
A few milestones  
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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 



25 % 



2004; 2010  



2008 
 

• 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 billions dollars 

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



2012 Worldwide 



OCDE 2010-2050 
 

Air: Health Impact  
Cardiovascular and pulmonary disease 

• 1st cause of premature deaths 

• Fines Particles 

– Increase from 1 M to 3,6 M✞ 

• Ground Ozone 

– Increase from 380 000 à 800 000 ✞ 
 



Cardiovascular deaths  
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 occasions exceeding 
« moderate air-quality » 

PM2,5 Europe 2003 

European Space Agency, Rapport TRAQ, Nov 2008 









« Our study confirms previous reports and 
indicates that the magnitude of pollution health 
effects may be larger than previously recognized.  
 
These results suggest that efforts to limit long-
term exposure to fine particulate pollution are 
warranted. » 

Lancet 2011; 377: 732–40 
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Circulation 2009;120:924-927 



ENVIRONMENT AND  
« TRADITIONAL » 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 



– B. Urch, J.R. Brook, D. Wasserstein et al. « Relative contributions 
of PM2.5 chemical constituents to acute arterial vasoconstriction 
in humans ». Inhalation Toxicology 2004 16 : 345–352. 

 

– B. Urch, F. Silverman, O. Corey et al. « Acute blood pressure 
responses in healthy adults during controlled air pollution 
exposures ». Environmental Health Perspectives 2005 113 (8) : 1052–1055.  

 

– C.R. Bartoli, G.A. Wellenius, E.A. Diaz et al. « Mechanisms of 
inhaled fine particulate-induced arterial blood pressure changes ». 

Environmental Health Perspectives 2009 117 : 361–366. 

 

– Robert D. Brook. « You are what you breathe : evidence linking air 
pollution and blood pressure ». Current Hypertension Reports 2005 7 : 427-

434. 
 

Pollution and High Blood Pressure 



• More diabetes in a polluted milieu 
– « Diabetes and air pollution ». Alan H. Lockwood. Diabetes Care 2002 25 : 1487-1488.  

• Synergy pollution-diabetes  

– Pollution peaks: Diabetics suffer twice the rate of cardiac 
complications as compared to non-diabetics   
• T.F. Bateson et J. Schwartz. « Who is sensitive to the effects of particles on mortality ? 

A case-crossover analysis ». Epidemiology 2004 15 : 143– 149.  

• A. Zanobetti et Joel Schwartz. « Are diabetics more susceptible to the health effects of 
airborne particles ? ». American Journal of Respiratory Critical Care Medicine 2001 164 
(5) : 831– 833.  

• A. Zanobetti et A. Schwartz. « Cardiovascular damage by airborne particles : are 
diabetics more susceptible ? ». Journal of Epidemiology 2002 13 : 588– 592. 

 

Pollution and Diabetes 



Pollution and Obesity 



Pollution and Obesity 



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.  



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.  



Global warming,  
Urban Heat Islands  

and Pollution 

Protect and  
plant trees ! 
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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 







Warming increases pollutants toxicity 

US Global Climate Change Program Research, 2009 
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  2001-2005 

  40 millions 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,  



Effect of exposure to natural environment on health inequalities; an observational 
population study. R Mitchell, F Popham. Lancet, nov 2008 

 

Green space exposure: Reduction by half (from 219 % to 154%)  
of the difference of cardiovascular deaths 

between poors (lower quartile) and riches (higher quartile). 









A cardio-protective city should 

• Eradicate food nano-agressors 

• Eradicate airborne nano-agressors 

• Eradicate fossil fuel 

• Connect with nature 

– Develop with renewable energies 
• Earth is geothermy 

• Wind is eolian 

• Water is hydrolic 

• Fire is solar 

– Aim at a 25 % urban canopy.  

 



If a City eliminates 

• Food nano-agressors 

– Trans fat 

– Excess of salt 

– Added fructose 

– Phosphoric acid 

• Air nano-agressors 

– 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 
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."  



Chaire de  

cardiologie  

environnementale 


