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Environmental Cardiology

• Cardiovascular disease is an inherently 

environmental disease

• Environmental influences play major roles in 

CVD

• Risk is imparted from the natural, built, 

personal, and community environments

• The cardiovascular system is particularly 

vulnerable to environmental air pollutants



Global Burden of Disease Attributable to Leading Risk Factors

Lancet 380, 2224-60, 2012

CVD and Air Pollution



GREEN HEART | Project History



• Normalized Difference 
Vegetative Index (NDVI)

• Ratio of reflected red and 
infrared light

• Highly indicative of 
photosynthetic activity

• NDVI available at 30x30m 
resolution

• Index based on reflectance of 
red and infrared light
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• Grant to Louisville Metro Sustainability

• Vegetated buffer at a school with high roadway traffic

• Air and traffic monitoring before and after

• Participants baseline and follow-up measurements

• Green Heart Pilot Aspects:

o Air Monitoring

o Participant enrollment

o Greening

GREEN HEART | Green For Good
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Exposure to neighborhood greenspace diminishes 

cardiovascular disease risk by decreasing the levels of 

ambient air pollution

GREEN HEART | Primary Hypothesis



Aim 1: Examine baseline cardiovascular health in 

two demographically-matched neighborhoods with 

low greenspace

Aim 2: Determine how increasing greenspace 

affects neighborhood characteristics

Aim 3: Assess the impact of increasing 

neighborhood greenspace on cardiovascular health

GREEN HEART | Study Aims



• Hospital admissions
• Psychosocial stress 
• Mortality
• Noise
• Crime 
• Physical activity 
• Neighborhood perceptions and 

belonging
• Property Value

Secondary OutcomesGREEN HEART | Secondary Outcomes



• Asthma

• Pregnancy outcomes

• Carcinogens

• Disease vectors

• Water quality

• Urban ecosystems

• Crime 

• Physical activity 

• Walkability

• Storm water 

• Heat islands

• Property value

• Traffic

• Childhood educational outcomes

GREEN HEART | Covariate and Ancillary Evaluation



Neighborhood Selection

Criteria for neighborhood 
selection: 

-Median income >20k and <50k 

-NDVI in the top 50th percentile

-Less than 40% renters 

-Top 50th percentile of 
population density of populated 
areas

GREEN HEART | Area Selection
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