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My Journey
 Health psychology

 Focus on health behavior change
 Long history of examining individual-level factors

 Exposure to urban planning and transportation
 Paradigm shift (good mentoring)
 Critical physical activity and health behaviors
 Link to environment, spatial data and methodology

 Researcher! practitioner? dangerous?



Objectives
 Rationale for public transportation focus within 

physical activity
 Evidence for link between public transport and 

physical activity (with increasing confidence?) 
 Transit-specific physical activity
 Transit users versus non-users in overall physical 

activity 
 Same people, device-based transit specific

 ‘Natural experiments’
 Future work
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Percentage Meeting Physical Activity 
Recommendations in U.S. (Adults)



Church 2011 PLoS ONE

At Your Job?



Church 2011 PLoS ONE

Not likely at your job



At Home?
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Get Physical Activity Through Programs?

- PA programs among healthy adults - +14.7 minutes per week 
(only 2.1 mins/day!)
- Only get those already interested in physical activity (the 
‘gym’ effect)
- Poor maintenance of effects after the program ends
- Programs require on-going funding and often end
- For those with resources (time, money)

Conn 2011 AJPH



Risk is Not Equitable



Comparison of Self-Report and Integrated Objective
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Activity By Location: All TRAC Adults
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Why focus on PA in relation to public transportation?

 Many/most trips are >1/2 mile
 Involves walking – most popular, among easiest
 Part of everyday life (stealth PA?)
 Better address equity?
 Not perceived as physical activity - doesn’t 

substitute?



Wasfi 2013 Health Place



Different Designs
 Research design options (cross-sectional)

 Examine transit-specific physical activity
 Compare users versus non-users in overall physical activity
 Person-day level examining both transit-specific and overall

 Threats to conclusions
 Self-selection bias

 Third variable confounding
 Substitution

 Same people (within transit users)
 Measuring both global and transit-specific physical activity



Walking Associated with Transit
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Walking Trips to/from Transit

Median = 21 minutes walking

Freeland 2013 AJPH



Walking by Public Transportation Type

 City bus 11.7 - 25.6 minutes
 Suburban bus 15.7 – 29.6 minutes
 Peripheral bus 25.4 – 39.2 minutes
 Subway 19.6 – 33.5 minutes
 Commuter train 34.6 – 48.5 minutes

*Simulated based on distance; range based on # of 
transfers

Wasfi 2013 Health Place



Walk Distances to LRT
Reference Sampling frame and process Mean 

distance
Longest distance 
walked

Beimborn Portland regional travel diaries ~.24 miles 1.14 miles

Dill Portland residents near LRT 
stations

~.33 miles ~.93 miles

Kim St. Louis LRT users .47 miles 95% walked <1.0 
miles

Olszewski & 
Wibowo

Interviews at Singapore LRT 
stations

.40 miles Upper quartile >.5 
miles

O’Sullivan & 
Morrall

Interviews at Calgary LRT 
stations

.40 miles N/A

Stringham Toronto residents near LRT 
stations

.57 miles Upper quartile 
>~.67 miles

Weinstein Interviews at SF & Portland 
LRT stations

.58 miles Upper quartile >.69 
miles



Differences in PA by Commute Mode

Wener 2007 Environ Behav



Differences in PA by Transit Usage
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Rissel Evidence Review
 27 studies
 Between 8-33 minutes of physical activity associated 

with public transport (several studies 12-15 minutes)
 10-29% of population met 30+ minutes of daily 

physical activity (recommended) just by public 
transport-related walking

Rissel 2012 Int J Environ Res Public Health









Saelens 2014 AJPH



Transit Frequency and Walking/PA
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Current Work
 Natural experiment or ‘intervention’ effects

 Level of impact, for whom, for how long? 
 Interaction of infrastructure/service changes with 

programmatic interventions
 Documentation of costs- How much? To whom?



Travel Assessment and Community 
(TRAC) Project

 A natural experiment in which an environment 
changed
 Addresses some concern about residential self-

selection confounding
 Relative to a demographically and built environment 

matched sample
 Examine behavior change in response to 

environmental change (temporality)
 Use the best possible set of methods to evaluate 

physical activity and context





TRAC Design & Methods
 Pre-post group-matched cohort design

 ‘Cases’ – adults living < 1 mile from LRT station
 ‘Controls’ – adults in county living >1 mile from LRT station

 Attitudinal/psychosocial survey
 Congruent (for 7 days)

 Accelerometer
 Portable GPS
 Travel log (place-based)

 Approximately 700 baseline participants 
 >500 participants 3-4 years later



TRAC: Preliminary Findings
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BRT ridership growth

 

BRT line 
(year 
open) 

Baseline (before BRT) 
regular bus ridership per 
day 

BRT 
ridership 
per day 

% Growth 

A (2010) 5570 8236 48% 
B (2011) 5070 5763 14% 

C (2012) 4650 6684 44% 

D (2012) 7630 8527 12% 
Totals  
(to date) 

22920 29209 27% 

E (2014) 15304 ? ? 

F (2014) 8274 ? ? 



ACTION Project Model







Conclusions and Future Work
 Strong associations between public transportation 

use and physical activity
 Soon will have evidence about shifts in public 

transportation infrastructure/access and physical 
activity impacts

 Making the healthy choice the easy choice 
(convergence)
 Interactions between public transportation change and 

programmatic interventions
 Example - impact of work-based commute to work policies



Model & Vision: 
Likelihood of Making the Healthy Choice

Information about options

Another (healthier) option exists, but unhealthy still easier

Healthy option as easy as less healthy option 

Healthier option easier or better  
to choose than less healthy option 



Making the healthy option an easy choice



Making it an easy or easier choice?



Making it a much easier choice?



Now: What is the choice?

Drive to work
 Time/convenience (50 mins)
 Cost to park (-$12.00)
 Cost to drive (-$6.00)
 Perceived safety
 Comfort

Not drive to work
 Convenience (bike - 90 mins; 

transit – 70 mins)
 Savings from not parking or 

driving
 Paid for not driving (+$4.00)
 Similar comfort?
 Perceived safety (coming)
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