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Abstract 
The United States spends far more on health care than other high-income countries, 
committing the highest percentage of national GDP of the 36 members of the 
Organisation for Economic Co-operation and Development (OECD) – nearly twice the 
average (1). Despite this, Americans have poorer health outcomes than other leading 
countries and the gap is growing (2). Life expectancy in the U.S. is lower than the OECD 
average and high obesity rates are a major concern (3). The Center for Disease Control 
and Prevention (CDC) reports that almost 40% of Americans are obese. Obesity related 
conditions include heart disease, stroke, and type-2 diabetes. The estimated annual 
cost of obesity in the U.S. is nearly $150M; medical costs for obese individuals are more 
than $1400 more than for those of normal weight (4). 
 
A key contributor to obesity is the lack of regular physical exercise. Creating safe 
spaces for exercise, such as construction of active transportation paths, encourages 
increased exercise. The ability to show a direct, predictable contribution to the public 
health per unit distance of active transportation path would support estimates of public 
health savings, encouraging path construction and providing for the public good. 
 
Background 
High levels of obesity continue to contribute to significant health problems for many 
Americans. The American Heart Association reports that 1 in 3 adults have high blood 
pressure; rates are higher for African Americans and increase for all who are not 
physically active and for those who are overweight or obese. Additionally, nearly 
800,000 people of have strokes each year, making strokes the 5th leading cause of 
death in the country. The CDC reported on July 18, 2018 that nearly 1 in 10 Americans 
has diabetes and almost 1 in 4 have prediabetes; more than 1 in 3 adults! These rates 
have remained steady for several years (6). 
 
Despite the overwhelming need for increased exercise and the benefits of exercise to 
improved long-term health, some communities have remained reluctant to committing 
financial resources to construction of active transportation paths.  
 
Numerous researchers have employed statistical analyses to explore the health effects 
of the choice to commute using bicycles as a form of physical activity or to assess the 
benefits of bicycle paths. Previous researchers have captured bicycling habits of 
individuals using an array of instruments. These include bicycle related longitudinal data 
(7), web-based surveys (8), weather data (9), and information related to bicycle 
infrastructure (10). In addition, this data has been rigorously analyzed to explore 
additional variables related to bicycling and health effects (11). However, none of these 
analyses construct a county-specific model of the health effects of added bicycle paths 
at the census tract-level. Other efforts to explore the health and safety impacts of 
planned bicycle routes include assessments of the importance in quantifying how health 
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may be affected during transportation planning (12, 13, 14). These studies have had 
significant impact and demonstrate the need for granular analysis. However, they are 
more focused on the risk of catastrophic injury caused by a bicycling accident as 
opposed to improving chronic disease outcomes. 
 
Proposal 
We1 propose a methodology that considers demographics and habits of individuals 
using publicly available data to forecast anticipated, quantifiable improvements in public 
health for unit lengths of active transportation path construction. The methodology uses 
factor analysis to assess data from the American Community Survey (ACS), and CDC 
500 Cities Project along with bike/pedestrian path location and usage data to construct 
a county-specific model with insight at the census tract-level. 
 
The 500 Cities Project (https://www.cdc.gov/500cities/) is a partnership with the CDC, 
the CDC Foundation, and the Robert Wood Johnson Foundation which identifies, 
analyzes and reports on 27 chronic disease measures focusing on conditions, 
behaviors, and risk factors that affect the public’s health. The project provides the first-
of-its kind release of data on a large scale for cities and neighborhoods within cities. 
 
An initial test of the methodology using publicly available data at the census tract level 
was completed for San Francisco County, CA as a proof of concept. Results show a 
measurable, verifiable link between additions of active transportation paths and 
improvements in chronic disease rates. Additionally, results indicate that reasonably 
accurate, credible forecasts of improvements in chronic disease rates per unit distance 
of trail length increase are possible.  
 
Requirement 
Data for the U.S. census, the American Community Survey, and 500 Cities Project is 
publicly available. However, few cities have (or have made available) the detailed 
information needed to compare use rates for active transportation paths needed to 
support analysis. Once made available, such data could be analyzed to assess 
improvements in select chronic disease rates. Improvements may then be compared to 
regional health care rates to forecast savings in health care costs.  
 
 
1The concept development and testing team included Mike Robinson, Ph.D., Ross 
Gore, Ph.D., Andrew Collins, Ph.D., Caitlin Cornelius, Ph.D., and Craig Jordan, all from 
Old Dominion University 
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