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ABSTRACT

The impact of fast urbanization in Iran has led to increasing traffic congestion and crash risk
for urban road users. Therefore, this study investigated factors influencing injury severity
among road users (including pedestrians, vehicle drivers and passengers, and motorcyclists)
using police-reported crash data from 2018 to 2022. For this purpose, a two-step framework
was developed. Firstly, the Classification and Regression Tree (CART) method was applied to
identify the most important factors affecting injury severity. In the second step, a Bayesian
network model was employed to analyze the interactions among these important factors. The
CART analysis highlighted license type, helmet usage, passenger age, and pedestrian clothing
color as the most important factors affecting injury severity. The relative importance of these
variables varied across user groups (pedestrians, vehicle occupants, and motorcyclists), and also
factors such as lighting conditions, road geometry, and land use demonstrated significant effects
across most models. The Bayesian network analysis further revealed that motorcyclists without
a valid license or helmet, especially those aged 16 to 25, faced the highest risks of severe injury
or fatality. Vulnerable users, including children and the elderly, were also more likely to
experience fatal injuries when not wearing helmets. Additionally, elderly pedestrians wearing
dark clothing were more likely to experience severe outcomes due to reduced visibility and
delayed driver reaction times. These findings provide valuable insights for designing targeted
strategies to reduce injuries and fatalities in urban traffic crashes.

Keywords: Injury Severity, Urban Areas, Road Users, Classification and Regression Trees
(CART), Bayesian Network Model
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