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Background – Pedestrian Safety
 Pedestrian fatalities on the rise nationwide.
 In 2016 there were 5,987 pedestrians killed in traffic crashes, a 

9-percent increase from the 5,495 pedestrian fatalities in 2015.
 Highest number of pedestrians killed in one year since 1990.
 Pedestrian distraction identified as potential contributor.



Increased Ownership of 
Cellphones
 As of 2016, 95% of adults in the U.S. own a 

cellphone (8% increase from 87% in 2011).



Distracted Walking Laws
 Several cities have enacted laws wherein pedestrians 

can be ticketed for crossing the street while texting.
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Literature Review and Study 
Objectives
 Literature finds that cognitively demanding actions like talking, 

texting, and reducing auditory awareness may make pedestrians 
more susceptible to conflicts with vehicles.

 Handful of observational, survey, and simulator-based studies
 NHTSA report from 2016 concluded “a very limited number of 

studies have investigated the effect of electronic device use by 
pedestrians and drivers on pedestrian safety” and that “there is a 
need to conduct naturalistic observations of the effect of electronic 
device use on pedestrian distraction and safety”.

 This observational study has two primary objectives:
1. Determine the field-observed prevalence of distracted walking 

while crossing at signalized intersections.
2. Examine factors associated with pedestrian distraction, 

walking speeds and violations.



Camera Setup for Naturalistic 
Ped/Bike/Vehicle Observations 



Signalized Crosswalks 
Selected for Observation

 Site Locations
 New York, NY

a. 6th Ave. & 14th St.
 1,398 Pedestrians

 Flagstaff, AZ
b. Beulah & McConnell
 120 Pedestrians

c. Beaver & Rt. 66
 530 Pedestrians

d. San Francisco & Rt. 66
 990 Pedestrians
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Types of Distractions 
Observed

 Distractions
a. No Distractions
b. Headphones
c. Talking on Cellphone
d. Texting on Cellphone
e. Other



Data Collection and Coding
 Distraction
 Age
 0-16, 16-29, 30-59, 60+

 Gender
 Crossing group size and presence of opposing 

pedestrians
 Ped Signal @ Start/End
 Walk, FDW, DW

 Crosswalk Violation
 Cross outside of marked crosswalk



Pedestrian Observed Crossing 
While Talking on Cellphone






Pedestrian Observed Crossing 
While Using Headphones






Pedestrian Observed Texting 
on Cellphone in Crosswalk






Summary Statistics for 
Pedestrian Observations

n=
3,038
Peds



Statistical Analyses
 Linear regression used for walking speed 

analysis, binary logit models developed for 
distraction and violation analyses.

 Linear regression: 𝑆𝑆𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽𝑖𝑖𝑋𝑋 + 𝜀𝜀𝑖𝑖

 Binary logit: 𝑃𝑃𝑖𝑖 = 𝐸𝐸𝐸𝐸𝐸𝐸[𝛽𝛽𝑜𝑜+𝛽𝛽1𝐸𝐸1,𝑖𝑖+𝛽𝛽2𝐸𝐸2,𝑖𝑖+⋯+𝛽𝛽𝐾𝐾𝐸𝐸𝐾𝐾,𝑖𝑖]
1+𝐸𝐸𝐸𝐸𝐸𝐸[𝛽𝛽𝑜𝑜+𝛽𝛽1𝐸𝐸1,𝑖𝑖+𝛽𝛽2𝐸𝐸2,𝑖𝑖+⋯+𝛽𝛽𝐾𝐾𝐸𝐸𝐾𝐾,𝑖𝑖]



Results and Conclusions
 Walking Speed Model
 Talking/Texting while walking were not statistically 

significantly associated with walking speed.
 Peds may be accustomed to walking while 

talking/texting and do not significantly slow (or 
increase) their walking speeds.

 Younger age groups, male peds, and peds wearing 
headphones all exhibited faster walking speeds.

 Peds who violated signal or crosswalk exhibited faster 
walking speeds.

 Single peds (as opposed to group) exhibited faster 
walking speeds.



Results and Conclusions
 Pedestrian Distraction Models

 Male pedestrians were less likely to talk on a phone while 
crossing compared with female pedestrians.

 Peds aged 16-29 were significantly more likely to text while 
walking.

 Pedestrians walking alone were more likely to exhibit any 
three types of distractions (talking, texting, wearing 
headphones).

 Pedestrian Violation Models
 Peds in larger groups were more likely to commit signal and 

crosswalk violations.
 Male pedestrians more likely to commit crosswalk violations.
 Peds talking on phone more likely to commit crosswalk 

violation.



Results and Conclusions
 Crosswalks are shared spaces used by both 

pedestrians and vehicles, and are inherently designed 
to be conflict zones.
 A safe outcome depends on all parties being attentive 

to their situation.
 Results may be useful to researchers, practitioners, and 

legislators in planning strategies to reduce or mitigate 
the impacts of such potentially unsafe behavior.

 Educational or enforcement campaigns aimed at certain 
demographics.

 Engineering solutions such as restricting right-turns-on-
red at locations which may be more prone to experience 
pedestrian distraction or violation behavior.



Limitations and Future Research
 Observations limited to weekday, mid-day times.

 Investigate potential differences in behavior on 
weekends or evening/night times.

 Observations at signalized intersections only.
 Investigate behavior at mid-block crossings.

 Differences in behavior at urban/ suburban/ rural 
areas and different geographic regions.
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Expanding Study: Ped Behavior 
at Railroad Crossings

 Examine Violations, Walking Speeds, Differences in behavior between 
traffic control devices.






Thank You.
Questions?

Brendan J. Russo – brendan.russo@nau.edu

mailto:brendan.russo@nau.edu




Walking Speed Model
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