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GLMM results

Data Description

• 1068 crashes involving 65+ old pedestrians from year 2008 to

2013 (The State of Florida)

• Residential addresses from Police reports

• Socio-economic data from GIS shapefiles

Data preparation

• Estimating distance between crash locations and residential

addresses

• Shortest path distances estimated using the Google map API

services integrated in GIS

• Distances estimated considering walking and driving as

modes of travel

• Associating crash locations, residential addresses to socio-

economic characteristics

Census track population

• High populated areas have pedestrian crashes occurring close

to pedestrians residences

• Pedestrian-vehicle conflicts are more likely close to home

because of being an origin and destination for many vehicle

and pedestrian trips

Residence value

• Higher residential property values areas have fewer

pedestrian crashes close to home

• Environment not comfortable for older pedestrians activities

e.g. Commercialized localities

Pedestrian income

• Pedestrians from locations with high household median

income have higher likelihood of pedestrian crashes occurring

close to residences

• 52% and 37% walking trips longer than 0.5 miles for groups

with lowest and highest household income respectively (Yang,

2012)

Elderly population

• Elderly population greater than 50% increase likelihood of

pedestrian crashes occurring close to residences

Seasons of the year

• Pedestrian crashes are more likely to occur close to

pedestrians’ residences in summer and fall compared to spring

• The 2014 U.S. data indicated that 20% of all pedestrian

fatalities and 11% of injured pedestrians were 65 years and

older (NHTSA, 2014)

• 65+ olds walk shorter distances than younger pedestrians, yet

being overrepresented in fatalities

• Life expectancy in the US rose in the year 2012 to a record

high of 78.8 years (USA Today, October 9, 2014)

• In 2011, none of the Florida’s county had an aging population

of more than 36% but in year 2030, it is projected that the

population of 65+ would be higher than 36% in four Florida

counties (Ortman, J.M. and Velkoff, V.A. ,2014)

• Literature on the influence of the distance between crash

occurrence locations and pedestrians’ residences is scarce

• Objective is to investigate the proximity of crash locations to

older pedestrians’ residences and its relationship with

socioeconomic attributes

Results
• Walking campaigns will not be successful if pedestrians do

not perceive the roadway network to be safe for walking,

they might decide to use other modes of transportation

• Findings will assist state and local safety officials in

developing appropriate intervention and prevention

programs for various roadway conditions in order to

improve safety and enhance mobility for aging road users

Data analysis

• Generalized linear mixed model

𝑆𝑖𝑗 = 𝛽𝑜 + 𝛽𝑋𝑖𝑗 + 𝜀𝑖𝑗 + 𝜂𝑗

𝑃𝑖𝑗 =
𝑒𝑥𝑝(𝛽𝑜+𝛽𝑋𝑖𝑗+𝜀𝑖𝑗+ 𝜂𝑗)

1+[𝑒𝑥𝑝 𝛽𝑜+𝛽𝑋𝑖𝑗+𝜀𝑖𝑗+𝜂𝑗 ]

S𝑖j: Logit function for the outcome of a crash 

involving pedestrian i at crash location j

𝛽: Vector of coefficient estimates

𝛽𝑜:Constant term

𝑋𝑖j: Vector of variables affecting proximity

𝑛j : Random term

ε𝑖j :An IID error term

Descriptive statistics

• 50% of crashes occur more than 2 miles of

pedestrians residences in Orlando-Kissimmee

(Figure 5)

Figure 4: Distribution of 65+ pedestrian crashes

according to the proximity to pedestrians’ residences

in Florida metropolitan areas

Pedestrian Age

• 76+ olds are involved in crashes closer to residences than

65 to 75 years elderly pedestrians

Gender

• Male elderly pedestrians have higher likelihood being in

crashes closer to their residences

Drivers’ residence proximity

• Drivers who live far from crash locations involved in

crashes with pedestrians who live close to crash locations

Traffic volume

• Residences close to high traffic volume roadways are more

involved pedestrian crashes

• Vehicles moving at high speeds

Conclusions

Recommendations

• Limitation in differentiating crashes that a pedestrian

walked from home to those involving an individual

driving before walking near the crash location

• Study did not analyze hit and run crashes due to lack of

drivers’ addresses

• Further research involving other age cohorts

• Research to associate aging pedestrian crashes with type

residence such as own versus rent or private property

versus senior living facilities

• The study adds knowledge to be used in improving safety

of aged population in the transportation network

• 64% of crashes occurred within 2 miles of pedestrians’

residences

• Many factors affect the location of pedestrian crashes in

relation to pedestrians residences e.g. age, driver

proximity, population, income

Introduction

Figure 3: GIS model flowchart

Figure 2: Older pedestrians using the roadway

Figure 1: Pedestrian fatalities due to traffic crashes in

the U.S., 2003-2015 Source;(NHTSA )

Figure 5: GLMM model results


