
Modelling Health Impacts Related to 
Transportation 

Geoffrey P Whitfield, PhD MEd 

Epidemic Intelligence Service Officer 

National Center for Environmental Health 

Healthy Community Design Initiative 

 

Pro-Walk Pro-Bike Pro-Place 

2014 

National Center for Environmental Health 

Division of Emergency and Environmental Health Services 



CDC and Transportation Partnerships 
 

 CDC provides assistance to state and local partners in 
matters of public health 

 
Office of Noncommunicable 

Diseases, Injury, and 
Environmental Health 

National Center for 
Environmental Health 

Division of Emergency and 
Environmental Health Services 

Healthy Community Design 
Initiative 



CDC and Transportation Partnerships 

 

 The Healthy Community Design Initiative 
• Focus on built environment and health 

• The design of communities impacts the health of residents, including 
chronic diseases, injuries, and environmentally-mediated illness 

 

 Community design elements include: 
• Transportation systems 

• Public spaces 

• Zoning 

 

 

 



Ineffective Community Design 



Inactivity in Tennessee 

 2011: 61% do not meet aerobic physical activity guidelines 
• National rank: 50th 

 

 

Physical inactivity: 2011 BRFSS; obesity: 2012 BRFSS 

 Nashville area slightly better: 57% 

 Tennessee tied for 10th highest prevalence of obesity (31.1%) 



Nashville MPO: Transportation and Health 

 The Nashville Metropolitan Planning Organization (MPO) 
recognized these problems 

 

 All can be influenced by transportation planning, which is 
the MPO’s mission 

 

 Nashville MPO among the first to incorporate multiple 
health issues in planning 
• Health score for proposed projects 

• Health questions in transportation planning study (2012) 

• Health impact modelling, focus of this talk 

 

 

 

 



Health Impact Modeling 
 

 Previous transportation health impact models 
• Focus on health benefit of walking and bicycling 

• Ignored concomitant health risks 

• Assumed equal effects for all age/sex groups 

• E.g. WHO’s Health Economic Assessment Tool (HEAT) 

 

 Next generation 
• Health benefits of physical activity 

• Health benefits of reduced air pollution 

• Health risks of bike/ped vs auto accidents 

• Age/Sex effects 

• E.g. Integrated Transportation and Health Impact Modelling Tool 
(ITHIM) 

 



(RR=relative risk) 

Bicycle Lanes 
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Diseases and Exposures 

Physical Activity Air Pollution Collisions 

Ischemic Heart Disease Respiratory Infections Auto 

Depression Cardiovascular Disease Bicycle 

Dementia Hypertensive Heart Disease Pedestrian 

Diabetes Inflammatory Heart Disease Bus 

Colon Cancer Lung Cancer Truck 

Breast Cancer Respiratory Disease Highway 

All-Cause Mortality Stroke Arterial 

Local 

Fatal 
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 Key Point: Thoroughness = Data-hunger! 

 



Calibration 
 

 Cost of improved accuracy is calibration data 

Courtesy of Neil Maizlish, California Department of Public Health 



Example – Physical Activity and Ischemic Heart 
Disease 

% of Pop at PA Level 

PA – min/day Relative Risk BAU Scenario 

0 1.00 (ref ) 50% 5% 

1-9 0.67 30% 7.5% 

10-19 0.56 10% 12.5% 

20-39 0.33 7% 55% 

40+ 0.22 3% 20% 

Weighted Average “risk”: 0.79 0.40 

Population Attributable Fraction: 0.40/0.79 = 0.49 

Change in Disease Burden: 0.49 * Current DALYs 

Courtesy of Neil Maizlish, California Department of Public Health 



Running the Model 
 

 After calibration, enter scenarios for comparison 

 

 Following slides present shifts from car to bike/ped: 
• Conservative 

• Moderate 

• Aggressive 



Active Transportation Across Scenarios 
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Active Transportation Across Scenarios 
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Change in Deaths by Scenario 
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Change in DALYs by Scenario 
 

-657 
-1,476 

-2,062 

3,409 

7,137 

10,718 

2,752 

5,662 

8,656 

-4000

-2000

0

2000

4000

6000

8000

10000

12000

Conservative Moderate Aggressive

DALYs Incurred

DALYs Averted

Net Averted

A
ve

rt
e

d
 

In
cu

rr
e

d
 



Health Outcome Detail 
 



Conclusion 

 Nashville MPO is active in health-oriented transportation 
planning 

 

 Modelling can help foster support for bike/ped initiatives 

 

 ITHIM is a comprehensive tool for modelling health impact 
of biking and walking 

 

 Data requirements as tradeoff of thoroughness 
 

 

 



Visit HCDI: 

www.cdc.gov/healthyplaces 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For more information please contact Centers for Disease Control and Prevention 

1600 Clifton Road NE,  Atlanta,  GA  30333 

Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 

Visit: www.cdc.gov | Contact CDC at: 1-800-CDC-INFO or www.cdc.gov/info 
The findings and conclusions in this report are those of the authors and do not necessarily represent the official position of the 
Centers for Disease Control and Prevention. 
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