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Cardiovascular Disease - A Brief Overview

● Stroke
● Atrial Fibrillation
● Sudden Cardiac Arrest
● Atherosclerosis
● Coronary Heart Disease
● Heart Failure
● Valvular, venous, and aortic diseases
● Peripheral Artery Disease
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● Peripheral Artery Disease

Image via www.nhlbi.gov
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● Stroke

Image via http://www.heartandstroke.ca/



Cardiovascular Disease - A Brief Overview

● Heart Failure

Image via www.health.harvard.edu



Cardiovascular Disease - A Brief Overview

● Sudden Cardiac Arrest
● Atrial Fibrillation
● Valvular, venous, and 

aortic diseases



Cardiovascular Disease - A Brief Overview

● Leading cause of 
death in U.S.

● Risk increases with 
increasing age

2014 National Vital Statistics Reports
Centers for Disease Control and Prevention



Cardiovascular Disease - A Brief Overview



CVD Trends - Worldwide

● ~ 17 Million Deaths Per Year
● As communicable diseases decrease, the 

impact of cardiovascular disease increases.
● Obesity and CVD risk factors increasing 

worldwide



Cardiovascular Disease Trends - US

● Significant decrease in rate of all CVD deaths since ~1960
● Treatment of CVD risk factors has increased 

substantially

Cooper et al. Circulation, 2000



Cardiovascular Disease Trends - US

● Significant decrease in all CVD since ~1960
● Treatment of CVD risk factors has increased 

substantially
● Trends differ by 

sex and ethnicity

Cooper et al. Circulation. 2000



Cardiovascular Disease - Risk Factors

● Physical Inactivity

● Obesity

● Nutrition

● Genetics

● High Blood Pressure

● Metabolic Syndrome

http://www.runnersworld.com/newswire/is-exercising-in-polluted-areas-worth-the-risk



Traditional Cardiovascular Disease Framework

● Emphasis on individual-level risk factors
○ Diet
○ Exercise
○ Smoking

● Tendency to focus on adults



Our Cardiovascular Disease Framework

● Developmental Origins of Health and Disease 
● Barker Hypothesis

Langley-Evans, Proc Nutr Soc, 2006

Undernutrition in 
pregnancy

Fetal growth 
retardation, low 

birth weight
Adult Disease

Social Factors
Smoking
Stress
Genetics



Epigenetics (Gene x Environment Interaction)



● Understanding risk is important for CVD prevention
● Much risk is yet unexplained
● Critical for understanding how childhood exposure affects risk.

● Dutch Famine Study
● Altered DNA Methylation in Heart Failure patients
● PM2.5 exposure and DNA Methylation

○ Pollution Exposure associated with decreased LINE-1 Methylation
○ Lower LINE-1 methylation associated with CVD endpoints

Epigenetics



Epigenetics

Baccarelli, Curr Opin Clin Nutr Metab Care. 2012



Our Cardiovascular Disease Framework

● Life Course Model

Berkman LF, Kawachi I, editors. Social Epidemiology. New York: Oxford University 
Press; 2000.



Our Cardiovascular Disease Framework

● Ecological Model



Our Cardiovascular Disease Framework



Environmental Factors in Cardiovascular Disease

● Smoking

● Pollution

● Metals

● Bisphenol a



Smoking

● Secondhand Smoke (SHS)
● Associated with

○ Heart Disease (20-40% increase)
○ Stroke (~25% increase)

● ~34,000 deaths from heart disease/year
● Children

○ Increase in blood pressure
○ Blacks at higher risk of exposure (~68%) compared to whites (~37%)

● Disparities by race and income

Homa et al. MMWR Morb Mortal Wkly Rep. 2015



Air Pollution

● Ozone (O3)

○ Not emitted, forms in atmosphere from reactions between hydrocarbons and nitrogen oxides (NOx).
○ NOx emitted by vehicle exhaust, industrial emissions, chemical solvents, and plants/soils.

● Fine Particulate Matter (PM2.5)
○ Heterogenous mixture of different particles
○ Emitted by

■ Gas and Diesel fuels
■ Dust
■ Burning of fuel for the home, construction, etc.



Air Pollution

Washington State

Interactive Atlas of Heart Disease and Stroke (nccd.cdc.gov/dhdspatlas)



Air Pollution

https://www.nasa.gov/topics/earth/features/health-sapping.html



Air Pollution

https://www.nasa.gov/topics/earth/features/health-sapping.html



Pollution - Cardiovascular Effects

● Cohort Studies
○ Harvard Six Cities Study
○ ACS Study
○ Women’s Health Initiative
○ MESA Air

● Natural Experiments
○ Copper Smelter Strike
○ 1990 Dublin Coal Ban

 

● Associated with premature birth and 
low birth weight.

● Chronic exposure associated with 
increased blood pressure in children 
(Mexico City)

● Long-term exposure to PM10 leads to 
worse metabolic insulin sensitivity 
among children.

 



Pollution - Cardiovascular Effects

● Relatively Rapid response in CVD mortality when exposed to high PM2.5 
concentrations

● Risk increase is substantial
at low PM2.5 levels



Pollution - Worldwide Impact

● Major contributor to 
worldwide CVD burden



Pollution - Cardiovascular Disease Mechanisms

Brook et al. Circ. 2010



Metals - Cadmium

● Exposure from:
○ Tobacco Smoke

○ Contaminated water or soil near metal mines

■ Food exposure

○ Fuel combustion

● Absorption greatest in children

● Cardiovascular Disease
○ CVD mortality and blood cadmium

○ 50% increase in blood cadmium associated with 35% greater odds of prevalent stroke

○ Cadmium responsible for much of smoking risk



Metals - Lead

● Toxic heavy metal.  Found in:
○ Plumbing
○ Gasoline additive
○ House paint
○ Batteries

● Absorbed into blood
● Stored in bones

○ Can remain for decades

● Risk of lead poisoning higher 
outside of U.S.

● High Blood Lead Levels 
Associated with:

○ Coronary Artery Disease
○ Stroke
○ Arrhythmias
○ Peripheral Arterial Disease
○ High Blood Pressure



Metals - Lead

Menke et al. 
Circulation. 2006



Metals - Arsenic

● Highly toxic metalloid
● Sources

○ Found naturally in soil
○ Released during mining
○ Used in pesticides
○ Found in pressure-treated woods

● > 100,000,000 worldwide chronically
exposed to unsafe arsenic levels

○ Taiwan
○ Bangladesh
○



● Cardiovascular Effects
○ Coronary disease
○ Stroke
○ Peripheral Arterial Disease

Metals - Arsenic

● Children
○ Thickening of arteries, signs of 

myocardial infarction

Navas-Acien et al. Am J Epidemiol



● Cardiovascular Effects
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Caution



Bisphenol A

● Found in plastic containers
● Detectable levels in the urine of

93% of people (per CDC)
● In NHANES

○ Associated with:
■ Heart Attack
■ Coronary Artery Disease
■ Arrhythmias

● Likely a contributing factor in CVD



Stress

● Job Stress
● Short-term stresses
● Perceived discrimination

○ In children 10-15, perceived discrimination 
associated with C-reactive protein, elevated 
blood pressure

● Stress fosters poor health
decisions

Goosby et al. Am J Hum Biol. 2015



Disparities in Health

● Ischemic Heart Disease
○ Inversely related to education, income, poverty status



Policy Implications

● Epidemiology, basic science inform policy
○ Clean Air Act reviews guidelines every 5 years

● Reports from Institute for Health Metrics and Evaluation (IHME) and WHO 
meant specifically for policymakers.

● Trump Presidency leading to uncertainty about policies/regulations
○ Promises to bring back coal, deregulate energy/auto industry

● Your thoughts?



Policy Implications
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