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ARTICLE INFO ABSTRACT

The behavior of motorcyclists is one of the key determinants of traffic safety and
the reduction of road accidents. Motorcycles are more at risk of accidents due to
their specific characteristics, including the lack of adequate physical protection
and the high mobility of drivers. A detailed analysis of the behavior of this
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and diverse environments, which may not be possible in the real world for
reasons of cost and safety. The main objective of the study is to provide a
comprehensive framework for analyzing motorcycle rider behavior based on the
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risk of motorcyclist behavior with higher accuracy.
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Introduction

Motorcyclists constitute one of the most vulnerable groups of road users, particularly in developing
countries where motorcycles represent a significant share of urban traffic. Due to the lack of physical
protection, high maneuverability, and frequent exposure to complex traffic environments,
motorcyclists face a substantially higher risk of severe injuries and fatalities in traffic crashes.
Numerous studies have emphasized that rider behavior plays a decisive role in accident occurrence
and severity. Consequently, understanding and modeling motorcyclists’ behavioral patterns is essential
for improving traffic safety and developing effective countermeasures. Behavioral frameworks such as
the Theory of Planned Behavior (TPB) and the Motorcycle Rider Behavior Questionnaire (MRBQ)
have been widely applied to analyze psychological determinants and observable riding behaviors. In
parallel, advances in traffic simulation technologies have provided new opportunities to examine
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motorcyclist behavior under controlled and diverse traffic scenarios. This review paper aims to
systematically examine the application of TPB and MRBQ in motorcyclist behavior analysis and to
explore their integration with behavioral simulation approaches.

Materials and Methods

This study adopts a narrative review methodology, focusing on peer-reviewed research related to
motorcyclist behavior modeling, behavioral theories, and simulation-based studies. Relevant literature
was collected from major academic databases, emphasizing studies that applied TPB, MRBQ, traffic
simulation models, or combinations of these approaches. The reviewed studies were categorized based
on their methodological frameworks, types of simulation (microscopic, macroscopic, or agent-based),
and behavioral modeling strategies. Particular attention was given to research integrating
psychological models with simulation environments to enhance behavioral realism and predictive
accuracy.

Results

The reviewed literature indicates that TPB is highly effective in explaining and predicting
motorcyclists’ risky and safe behaviors by incorporating key psychological constructs such as
attitudes, subjective norms, and perceived behavioral control. Studies consistently report significant
relationships between these constructs and behaviors such as speeding, helmet use, red-light
violations, and aggressive maneuvers. MRBQ, as a standardized self-report instrument, has
demonstrated strong capability in quantitatively identifying risky riding behaviors and classifying
riders based on behavioral profiles. Simulation-based studies reveal that traditional traffic simulation
models often fail to fully capture the complexity of motorcyclists’ behavior when psychological and
motivational factors are neglected. However, integrating TPB variables as behavioral parameters and
using MRBQ-derived data to calibrate rider behavior distributions significantly improves model
realism. Agent-based and rule-based simulation frameworks, in particular, have shown promising
results in representing heterogeneous rider behaviors and their interactions with traffic environments.
Recent studies employing machine learning and artificial intelligence further enhance predictive
performance by modeling nonlinear and complex behavioral patterns.

Discussion and Conclusion

The findings of this review highlight that combining behavioral models such as TPB and MRBQ with
traffic simulation constitutes a powerful and multidimensional approach to understanding motorcyclist
behavior. TPB contributes valuable insights into the underlying psychological motivations driving
behavior, while MRBQ provides measurable and behavior-specific indicators. When integrated into
simulation environments, these models enable more accurate prediction of risky behaviors, assessment
of safety interventions, and evaluation of traffic management policies under various scenarios. Despite
these advantages, several challenges persist, including model complexity, limited availability of high-
quality behavioral data, high computational requirements, and cultural variability affecting behavioral
generalizability. Addressing these challenges requires future research to focus on developing flexible
and adaptive behavioral models, expanding real-world data collection through sensors and intelligent
systems, and leveraging artificial intelligence to reduce data dependency. In conclusion, the
integration of behavioral theories and simulation techniques offers significant potential for advancing
motorcyclist safety research. Interdisciplinary collaboration among traffic engineers, psychologists,
data scientists, and policymakers is essential to develop effective, evidence-based strategies aimed at
reducing motorcycle-related crashes and enhancing overall traffic safety.
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