
Health and the Built 
Environment:  

Designing Our Communities 
to Improve Health Outcomes

Andrew L. Dannenberg, MD, MPH
National Center for Environmental Health

Centers for Disease Control and Prevention
acd7@cdc.gov

TrailLink 2007 Conference
Portland, Oregon
August 9, 2007



Major Messages

• Community design and land use choices 
affect the health of the public

• Most decisions on community design are 
made locally

• As citizens and activists, you can influence 
the health of your community by 
participating in local land use and 
transportation planning decisions



Community Design and Health

• Obesity, physical activity, CVD

• Water quantity and quality

• Air pollution and asthma
• Climate change contribution

• Car crashes
• Pedestrian injuries

• Mental health impact

• Social capital
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Physical Activity
A sedentary lifestyle increases the risk of

• overall mortality (2 to 3-fold)
• cardiovascular disease (3 to 5-fold)
• some types of cancer, including colon 

and breast cancer

The effect of low physical fitness is 
comparable to that of hypertension, high 
cholesterol, diabetes, and even smoking.
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Determinants of Physical Activity

More likely to exercise if: 
• Walking trails, parks and gyms accessible
• Sidewalks present and scenery enjoyable
• Many people exercising
• Friends available with whom to exercise

Less likely to exercise if:
• Too little time
• Too tired
• Unmotivated
• Perceived traffic, crime or other danger
• Long distance to exercise location
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Walkable Community Designs:  
Connectivity and Physical Activity
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Drawing by Duany Plater Zyberk,
in ITE Journal 1989;59:17-18









Access to Parks



Durham, NC



Walking and Bicycling:
International Comparisons
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Children Walking to School
• Parental reported barriers to walking/biking to 

school: 55% distance, 40% traffic danger
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Safe Routes to School:
Benefits for the Larger Community

Watson M and Dannenberg AL, Preventing Chronic Disease, in press, 2007





Water Quality

• Increased numbers of roads and parking 
lots lead to increased non-point source 
water pollution and contamination of 
water supplies (road runoff of oil/gas, metals, 
nutrients, organic waste, etc) with possible 
impact on human health

• Increased erosion and 
stream siltation causes
environmental damage
and may affect water
treatment plants
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Asthma and Air Pollution
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Source: Atlanta Journal-Constitution, March 10, 2006

Transportation Planning 
and Land Use Choices



Deaths and Injuries to Motor Vehicle 
Occupants and Pedestrians

• Leading cause of deaths among persons 1-34 years old
• Annual U.S. toll from motor vehicle crashes: 

• 42,000 deaths
• 3 million nonfatal injuries
• $230 billion in costs
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Mental Health Issues that may 
Relate to Community Design

• Depression
• Relieved by physical activity and social interaction

• Stress
• Aggravated by long commutes

• Attention Deficit-Hyperactivity Disorder
• ? Related to limited opportunities for outdoor play
• Greenspace may improve function in ADHD

• Violent Behavior – Impulse Control
• Example: road rage



Social Capital

• Defined as social 
networking, civic 
engagement, trust 
and reciprocity

• Decreased by long 
commutes



Smart Growth is Likely to Feature:

• Higher density, more contiguous development
• Preserved green spaces
• Mixed land uses with walkable neighborhoods
• Limited road construction, balanced by 

transportation alternatives
• Architectural heterogeneity
• Economic and racial heterogeneity
• Development and capital investment balanced 

between central city and periphery
• Effective, coordinated regional planning



What Smart Growth “Is” And “Is Not”

More transportation More transportation 
choices and less trafficchoices and less traffic

Not against cars Not against cars 
and roadsand roads

Vibrant cities, suburbs, Vibrant cities, suburbs, 
and townsand towns

Not antiNot anti --suburbansuburban

Wider variety of Wider variety of 
housing choiceshousing choices

Not about telling people Not about telling people 
where or how to livewhere or how to live

WellWell --planned growth that planned growth that 
improves qualityimproves quality --ofof --lifelife

Not against Not against 
growthgrowth
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“Complete Streets”

• Definition: a safe, comfortable and 
convenient route designed for travel 
via automobile, foot, bicycle, and 
transit. 

• Oregon state law: “Footpaths and 
bicycle trails… shall be provided 
wherever a highway, road or street is 
being constructed, reconstructed, or 
relocated.”

Source: www.AmericaBikes.org
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Minutes of Walking To and From 
Public Transit Per Day
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Increasing Bicycle Use, Portland, OR
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Decrease in Bicycle Crash Rate, Portland, OR
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A Vision of 
Health Impact Assessment

• Community planners and zoning boards will 
request information on potential health 
consequences of projects and policies as part 
of their decision-making process

• Local health officers will have a tool to 
facilitate their involvement in community 
planning and land use decisions that impact 
health



Definition of
Health Impact Assessment

• Collection of procedures and tools 
by which projects, policies, and 
programs can be evaluated based 
on their potential effects on the 
health of a population and the 
distribution of those effects within 
the population



Steps in Conducting a  
Health Impact Assessment

• Screening
– Identify projects or policies for which an HIA would be 

useful
• Scoping

– Identify which health impacts should be included
• Risk assessment

– Identify how many and which people may be affected
– Assess how they may be affected

• Reporting of results to decision-makers
– Create report suitable in length and depth for audience

• Evaluation of impact of HIA on actual decision 
process



Scoping:  Health Impacts to 
Consider in an HIA

• Physical activity, obesity, cardiovascular disease
• Air quality, asthma, other respiratory diseases
• Water quality, waterborne diseases
• Food quality, foodborne diseases, nutrition
• Motor vehicle, pedestrian and other injuries
• Accessibility for persons with disabilities
• Noise
• Mental health
• Social capital, community severance
• Access to jobs, stores, schools, recreation
• Social equity, environmental justice



Voluntary vs. Regulatory 
Approach to Using an HIA

• Voluntary (a tool used by a health officer to inform a 
planning commission)
– Simpler, less expensive, less litigious
– Less likely to be used if not required
– More politically acceptable

• Regulatory (modeled on a required environmental 
impact statement)
– More complex, more expensive, more litigious
– More likely to be used if required
– Less politically acceptable



HIA Level of Complexity

• Qualitative – describe direction but not 
magnitude of predicted results 
– Easy to predict; hard to use in cost/benefit models
– Example:  Build a sidewalk and people will walk more

• Quantitative – describe direction and 
magnitude of predicted results
– Difficult to obtain data; useful for cost/benefit models
– Hypothetical example:  Build a sidewalk and 300 

people who live within 200 yards of location will walk 
an average of 15 extra minutes per day



The Atlanta BeltLine
• Proposed 22-mile urban 
light rail loop 
• Accompanied by a 
continuous multi-use trail 
• Connects existing parks 
and 40+ neighborhoods
• Opens 2500+ acres for 
mixed-use redevelopment
• To be built on existing 
abandoned or little used 
rail rights of way



Public Health Benefits of BeltLine

Obesity Reduction
• Physical activity helps prevent obesity

• Obesity and physical inactivity are 
associated with increased risk of 
overall mortality, heart disease, 
diabetes, hypertension, and some 
cancers

Opportunity for Recreational Physical Activity
• BeltLine trails will offer an attractive setting for walking, bicycling, and other 

recreational physical activity
• Increased availability of trails is recommended by CDC to promote health
• Existing Silver Comet, Stone Mountain, Chastain Park trails are very popular

Exercise Easily Incorporated into Daily Commute
• Walking to and from BeltLine stations could readily fulfill the U.S. Surgeon 

General’s recommendation of 30 minutes of physical activity each day



Public Health Benefits (continued)

Cleaner Air
• BeltLine could reduce use of automobiles whose emissions are 

major contributors to ground level ozone in Atlanta
• Ozone is linked with increased asthma attacks and heart disease 

mortality
• Atlanta exceeded EPA’s air quality standard for ozone 51 times in 

2002-2003

Fewer Traffic Injuries
• Driving less reduces each individual’s risk of injury on the highways
• Nationally, motor vehicle crashes are the leading cause of death

among persons 1 - 34 years old

Brownfield Redevelopment
• Urban redevelopment of underutilized land can reduce sprawl and 

preserve greenspace
• Redevelopment promotes health by offering economically and 

socially thriving communities that are walkable



Community design and
land use choices can 

either promote or harm 
human health
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