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When most people hear “mod­
els,” they probably think about 
people, not transportation. Mod-

els—the people version—help predict how 
clothes will look when we wear them. Mod-
els—the transportation version—help predict 
how our transportation system will function 
based on current and future infrastructure in­
vestments. Neither type of model is entirely 
accurate; they attempt to predict the future, 
and the future rarely fully cooperates. Despite 
this, models can provide useful information 
for planning and predicting health outcomes. 

Environmental health practitioners already 
utilize model predictions. Prediction of disease 
risk, such as West Nile virus, may be based on 

models of vector spread (Harrigan, 2014). The 
risk of flooding in a given area is predicted 
based on historical stream-flow records (U.S. 
Geological Survey, 2008). In transportation, 
opportunities for environmental health pro­
fessionals may arise as transportation models 
expand beyond predicting congestion and air 
pollution to predicting health impacts of walk­
ing and bicycling. 

The well-established health benefits of 
increased physical activity have created much 
interest in health impacts of the transporta­
tion built environment related to walking, 
bicycling, and public transit (Besser, 2005). 
Ideally, models could predict changes in 
health outcomes such as mortality or dis­

ease prevalence for a given built environment 
change, such as a bike path or complete street 
initiative. This process has two steps: first, 
predicting changes in travel behavior (e.g., 
mode shift or total distance walked/bicycled) 
following an environmental or policy change; 
second, predicting health outcomes follow­
ing the change in travel behavior. In practice, 
the former is currently more difficult than the 
latter. Each is explained below. 

Modeling Travel Behavior 
Predicting changes in travel behavior for 
transportation projects is limited by a lack 
of high-quality longitudinal data. Current 
modeling efforts are typically limited to 
using cross-sectional evidence of associations 
between built environment characteristics 
and walking and bicycling. For example, 
modelers may predict walking volumes after 
sidewalks are added to a neighborhood based 
on walking levels in comparable neighbor­
hoods with existing sidewalks. This method 
is less reliable than information on behavior 
change after construction. Consider a pedes­
trian bridge that will link a neighborhood to 
an employment center. Proper evaluation of 
changes attributable to the bridge requires 
three elements. First, preconstruction travel 
habits of those living and working near the 
bridge serve as a baseline. Second, travel hab­
its after bridge construction indicate changes 
potentially attributable to the bridge. Third, 
comparable measures from residents unaf­
fected by the bridge determine if observed 
changes are due to general trends versus 
bridge-specific effects. This type of evalua­
tion design allows transportation projects to 
be treated as “natural experiments” that pro­
vide needed information to modelers. 

Reprinted with permission from NEHA  
Volume 77 • Number 7 36 

http:www.cdc.gov


 
 
 
 
 

 
 
 
 
 

 

 
 

 

 
 

 

 
 
 
 
 
 
 
 
 

 
 

 
 

 
 
 
 
 

  
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 

 
 

 

 
 

 

 

 
 
 

Food Safet : 
-

site Wastewate  

ronmental Hea  

nvironmental 
 

Hazardous 
 

ealthy Homes: 

A D VA N C E M E N T  O F  T H E  PRACTICEA D VA N C E M E N T  O F  T H E  PRACTICE

JEH3.15_PRINT.indd   37 1/29/15   6:34 PM

Environmental health practitioners may 
play important roles in this evaluation process. 
Obtaining preconstruction travel data requires 
quick action while planning transportation 
projects, which is a key period of involvement 
for environmental health professionals. Envi­
ronmental health practitioners may also liaise 
between engineering and public health groups 
to foster communication and collaboration 
on evaluation efforts. Such efforts will prove 
valuable as they augment the evidence base on 
behavior and the built environment. 

Modeling Health Impacts 
Compared to the evidence linking behavior 
change to changes in the built environment, 
much better evidence is available linking travel-
related exposures to health outcomes. For 
example, participation in moderate-intensity 
physical activity (like walking and bicycling) 
is known to protect against several chronic 
diseases, including but not limited to coro­
nary artery disease, diabetes, and colon cancer 
(Physical Activity Guidelines Advisory Com­
mittee, 2008). Further, modelers know and 
can use the dose-response relationship between 
activity and disease to predict health outcomes. 

Perhaps because of the large evidence base 
for physical activity and health, some health 
impact models, such as the Health Economic 
Assessment Tool (World Health Organization, 
2014), focus solely on the health effects of 
increasing population physical activity. Such 
an approach may oversimplify the poten­
tial health consequences of increasing these 
behaviors by failing to account for changes 

in ambient air pollution, increased accident 
rates, sex- and age-specific effects, and under­
lying disease prevalence. Other models, such 
as the Integrated Transportation and Health 
Impact Modeling Tool (Center for Diet and 
Activity Research, 2014) utilize multiple areas 
of research to account for these factors but 
require extensive data for calibration to a spe­
cific geographic area and may require special 
software to handle complex calculations. 

Future Directions 
Health impact modeling will likely increase 
in importance as bicycling and walking are 
accepted as transportation alternatives. Already, 
air pollution modeling related to transportation 
projects helps to promote health; other areas 
of public health interest could follow its lead. 
One key to continued growth is expanding the 
evidence base on built-environment-associated 
behavior change. These data are crucial to creat­
ing accurate and cohesive models that estimate 
both changes in behavior and changes in health 
outcomes for transportation projects. Addition­
ally, incorporating health impact modeling into 
larger city and regional transportation models 
will provide stakeholders and decision makers 
with important information about the future 
health of their communities. 
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