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Health Impacts Evaluation Process 

Policies, measures 
(infrastructure investments, 

campaigns, laws) 
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Health impacts  
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Modifiable Factors 
(e.g., land use, road design, 
socioeconomics, attitudes) 

Fixed Factors 
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Influences on Active Travel 
(Determinants) 
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Factors and measures 

Figure from nature.com Health co-benefits of climate change mitigation policies in the transport sector 



Understanding factors, measures, 
policies impacting active travel 



Where we’re at… 
 Challenges of Scale – What is the optimal scale for analyses? How can we 
leverage what’s been done for other locations (international, national, 
regional, local)? 

  

 Challenges of Quality – Lots of variability in the quality of travel options, 
how well and where they are funded, and what level of quality is ‘best’ for a 
given scale. How do you measure quality? 

  
 Challenges of Diverse Users – How to measure the travel needs of diverse 
users, and then apply those results towards better health outcomes? 

  

 Challenges of Language – Access vs. mobility, injury prevention vs. safety, 
etc. Useful for establishing and executing effective policies based on the 
knowledge we have amassed to date. 

  

  

  
  

  

  



Top Agenda Items for 
Advancement 
◦ Improve measures around the quality of transportation options for 

pedestrians and bicyclists 
◦ Improve understanding of other co-benefits to leverage (access to 

jobs/education, mental health, social cohesion, etc.) 
◦ Further translate health benefits for those walking/biking out of necessity 

and/or desire (children, people with disabilities, older adults, limited English 
proficiency groups, low-income populations) 

◦ Link transportation investments with health care costs/benefits 
◦ Collaborate to improve steps in this cycle to better serve active travel: 

Policies / Funding / Data Collection / Research / Implementation / Evaluation 
/ Back to Policies 
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We often ask: 
 

“How can we get more people to 
use active transportation?” 

 



We often ask: 
 

“How can we get more people to 
use active transportation?” 

 
Maybe we should first ask: 

 
“How do most people choose their 

mode of transportation?” 
 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Situational Tradeoffs 
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Theory of Routine Mode Choice Decisions 

Source: 
Schneider (2013) 
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Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Theory of Routine Mode Choice Decisions 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Theory of Routine Mode Choice Decisions 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Theory of Routine Mode Choice Decisions 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Theory of Routine Mode Choice Decisions 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Theory of Routine Mode Choice Decisions 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

The relative 
attractiveness of 
active modes is 
weighed against 
other options 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Theory of Routine Mode Choice Decisions 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

People develop 
routines and may 

not consider 
other options 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

Theory of Routine Mode Choice Decisions 
People may not have all of 
these choices; people have 
different perceptions 

Source: 
Schneider (2013) 



5) Habit 
(People who choose a particular mode 

regularly are more likely to consider it as 
an option in the future) 

 2) Basic Safety & Security 
(People seek a mode that they perceive to provide a basic 

level of safety from traffic collisions and security from crime ) 

3) Convenience & Cost  
(People seek a mode that will get them to an activity using an 

acceptable amount of time, effort, and money) 

4) Enjoyment 
(People seek a mode that provides personal (e.g., physical, 
mental, or emotional), social, or environmental benefits) 

Pedestrian, Bicycle, 
Transit, or Automobile? 

1) Awareness & Availability 
(People must be aware of the mode and have it available as 

an option to travel to an activity) 

Situational Tradeoffs 

So
ci

oe
co

no
m

ic
 F

ac
to

rs
 

(E
xp

la
in

 d
iff

er
en

ce
s 

in
 h

ow
 p

eo
pl

e 
re

sp
on

d 
to

 e
ac

h 
st

ep
) 

Theory of Routine Mode Choice Decisions 

Source: 
Schneider (2013) 



Standard Strategies 
◦ Facilities: Provide sidewalks, bicycle lanes & multi-use trails 

to make people feel safer 
◦ Encouragement: Use broad programs to get people to think 

about walking & bicycling for physical activity; get people to 
enjoy walking and bicycling 
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Theory of Routine Mode Choice Decisions 

Mixed use development 
Redevelop parking lots 
Increase parking cost 
De-emphasize auto LOS 
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Measuring Active Travel 
◦ Count Data 
◦ Survey Data 
◦ Demand Models 

Images by Robert Schneider, UW-Milwaukee 



Lessons from the Conference 
◦ Key Sessions 
 New Data Collection Methods and Technology 
 Methods—Collecting Data with Innovative Surveys 
 Advances in Measurement and Analysis 
 Large Scale Modeling 
Workshop: NCHRP Report 770 - Estimating Bicycling and Walking 

for Planning and Project Development 
 



 Technology:  
◦ Continuous automated counters can                      

complement manual counts 
◦ Automated video count & conflict analysis 
◦ Crowdsourced GPS data 

 Develop consistent formats to share data 

  

29 

Count Data 



 Include both transportation & health questions 

 Gather information about attitudes & experiences 

 Online surveys as citizen engagement 
 Traditional -> GPS and accelerometer data + online recall 

 Substitution: How much                                                         
physical activity do people                                                              
get from other activities                                                                  
besides transportation? 

30 

Survey Data 



 Simplicity vs. theoretical grounding 

 Modify traditional, 4-step approach vs. new frameworks 

 Become more responsive to relevant policies                            
(LU changes -> accessibility, infrastructure, pricing) 

 Validation 

  

31 

Demand Models 
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Quantifying Health Impacts of 
Active Transportation 

 What do we need to understand? 

  
◦ „Health effects“: „How healthy is my daily walk or bike ride?“ 

 
◦ „Health impacts“: „Should society promote AT for public health 

reasons?“ 



Understanding Health Effects 

Active travel  
(in general)  

Health outcomes  

Physical 
activity 

Exposure to 
traffic 

Exposure 
to AP 

Mortality 
Chronic diseases  
(long term) 
Non-clinical, short term 
effects 

Well-being, quality of life 

Injuries, fatalities 

Distance 

Intensity 

Mode 

Frequency 

Can we quantify effects so they are generalizable to any local HIA context? 



Understanding Health Impact 
Modeling 

Active travel data 
(context specific contrast)  

Public health impacts 
(spec. population, spec. 

time)  

Total PA 

Crash risks 

AP models 

Mortality 

Chronic diseases  
(long term) 

Non-clinical, short 
term effects 

Well-being, quality 
of life 

Injuries, fatalities 

# Effects of measures 

# Demand models 

# Scenario assumptions 

# Factored counts 

Do we have the local data to apply/adjust effect estimates to local HIA context? 

# Travel surveys 

 non AT data 

Monetization 

Translation 

Communication 

Framing 



Where we’re at… 
Big picuture consistently shows benefits from PA outweighing risks from 

crashes and air pollution. That said… 
◦ Effect estimates for benefits from PA are more robust and more easily 

generalized to local HIA contexts than those for risks from crashes and air 
pollution 

◦ Evidence for health effects ranges from very strong to annecdotal, 
depending on outcome 

◦ Asssessments are more reliable on a large geographic scale, and very 
challenging on (small) project level 

◦ Quality/availability of input data is an issue  
◦ Modeling tools and approaches are available, but balance between 

complexity and user-burden remains a challenge 
◦ Communication of results is often challenging 
◦ In two sentences, try to to explain to the person next to you what „a 10% 

reduction in mortality risk“ means 



Top Agenda Items for Advancing 
Health Impact Modeling of AT 
◦ Improved input data 

◦ Small scale/hi res demand models (activity based, direct demand, …) 
◦ Effectiveness of measures and policies  
◦ Link AT, PA and other domains in large surveys, studies 

◦ Crash risk estimates (and determinants) 
◦ Translate impacts into policy and practice relevant units, or more generally, 

relevant to the target audience 
◦ Expand spectrum to short term and subclinical health outcomes 
◦ Various ways of monetization 

◦ Advance HIM tools/platforms (sophisticated yet user friendly) 
◦ Facilitate communication and use of results by end users 
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