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ABSTRACT

This study conducts a scientometric analysis of global research output pertaining to driving behaviour and
road safety from 2000 to 2025, with the objective of delineating thematic evolution, impactful
contributions, and institutional productivity. Bibliographic metadata were extracted from the Scopus and
Web of Science databases and subjected to analysis to examine publication trends, keyword co-occurrence
networks, citation patterns, and research productivity metrics. A total of 2,211 publications were retained
for analysis following pre-processing and duplicate removal procedures. The results demonstrate a
discernible increase in scholarly output post-2010, with publication activity in Scopus increasing from
fewer than 50 documents annually prior to 2010 to approximately 175 by 2025, indicate a substantial
growth within the field. Journal articles constitute the predominant publication type, followed by
conference papers and review articles, thereby underscoring the central role of peer-reviewed
dissemination. Prominent publication venues include Accident Analysis & Prevention, Transportation
Research Part F: Traffic Psychology and Behaviour, and Traffic Injury Prevention, while emerging trends
are evident in technology-oriented sources. Keyword analysis reveals that established themes such as
distraction, risk perception, and driving performance continue to exert influence on the field, alongside
increasing emphasis on machine learning, autonomous driving, and decision making. Highly cited works
by Anstey et al. (2005), Fuller (2005), and Ulleberg and Rundmo (2003) remain foundational to the
intellectual structure of the domain. Institutional analysis identifies Tsinghua University, Tongji
University, and Changan University as leading contributors, with augmented contributions from other
Chinese, European, and Australian institutions. In summary, the findings suggest a maturing and
increasingly interdisciplinary research landscape, characterized by enhanced integration of behavioral
science, intelligent transportation systems, and data-driven safety modelling approaches.

Keywords: driving behavior, road safety, Scientometric analysis, machine learning, autonomous driving



Social Security Management Journal: Vol. 3. No. 1 (April) 2026: 1-17

INTRODUCTION

Driving behavior constitutes a multifaceted construct encompassing the actions and decisions executed by
vehicle operators, which exert direct ramifications for road safety. This encompasses adherence to traffic
regulations, responses to prevailing road conditions, and interactions with other road users. Safe driving
behavior is conventionally defined by established road rules intended to promote efficiency and minimize
harm within transportation systems (Bin-Nun et al., 2022; Radzi et al., 2025). Conversely, aberrant driving
behaviors, including violations, lapses, and other unsafe responses, have been consistently associated with
an increased incidence of road traffic injuries (Rezapur-Shahkolai et al., 2020). Further research has
demonstrated the feasibility of detecting driver intention and behavior through advanced analytical
approaches such as electroencephalography (EEG)-based recognition systems, facilitating earlier
identification of potentially hazardous actions (Li et al., 2022).

Driving behavior also exhibits variance contingent upon experience level, with novice drivers
demonstrating greater difficulty in managing complex manoeuvres and emergency situations compared to
experienced drivers, who typically exhibit superior coordination of steering and braking to avert collisions
(Xu et al., 2022a). Concurrently, modelling studies on car-following behavior indicate that varying safety
thresholds influence both traffic flow dynamics and crash risk, while intelligent connected technologies
may reduce reaction times and enhance safety outcomes (Li & Lee, 2023). Collectively, these findings
underscore that the enhancement of driving behavior necessitates an integrated perspective encompassing
behavioral insights, technological support, education, and regulatory frameworks.

Road traffic accidents remain a salient global public health and developmental concern. Initial estimates
indicate that these incidents result in approximately 1.24 million fatalities annually worldwide (Dutta,
2020), while more recent burden analyses reported 103.2 million road injuries in 2019, despite observed
declines in death and disability-adjusted life year rates over time (Xu et al., 2022b). The burden is
particularly pronounced in low- and middle-income countries, with young adults aged 20—24 constituting
one of the most affected demographic groups (Xu et al., 2022b). In Malaysia, 5.6% of adults were reported
to have experienced non-fatal injuries resulting from road traffic accidents - male, lower educational
attainment, and overweight status identified as associated factors (Isa et al., 2022). These patterns reflect
the complex interplay of behavioral, psychological, and social determinants underpinning road traffic harm
(Kochetova, 2022). Risky behaviors such as speeding, aggressive driving, and red-light violations remain
central contributing factors, although their manifestation and enforcement vary across jurisdictions
(Toriumi et al., 2022). Consequently, effective prevention necessitates multifaceted interventions that
integrate enforcement, education, infrastructure planning, and context-sensitive policy design.

Against this backdrop, a comprehensive understanding of the evolution of research pertaining to driving
behavior and road safety is paramount. Existing studies have addressed regional disparities in research
coverage, including the relative paucity of scholarly work originating from Africa, despite its
disproportionately high road traffic fatality burden (Luke, 2023). Additional scholarship has examined
motorcyclist behavior within intelligent transportation systems, deterrence-based safety strategies,
psychological and socioeconomic determinants of risky driving, and the historical development of driver
and pedestrian behavior models (Abdulwahid et al., 2022; Babojeli¢ & Novacko, 2020; Davey & Freeman,
2011; Jafarpour & Rahimi-Movaghar, 2014). While these contributions are valuable, they remain dispersed
across diverse disciplines and thematic areas. Consequently, the field lacks a consolidated overview of its
publication growth, principal outlets, thematic structure, influential works, and institutional contributions.
A scientometric perspective is therefore well suited to delineate the intellectual landscape of this domain
and to elucidate the trajectory of its development over time.
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This study addresses this exigency by conducting a scientometric analysis of research on driving behavior
and road safety spanning the period from 2000 to 2025. Scientometric analysis facilitates the systematic
examination of scholarly output through the analysis of publication patterns, citation structures, keyword
relationships, and collaboration networks, thereby elucidating the intellectual structure and thematic
evolution of a given research area. Within the context of driving behaviour and road safety, such an
approach can identify influential contributors, dominant and emerging themes, and knowledge gaps that
warrant further investigation. By extension, this provides a more robust evidentiary foundation for future
research directions and for policy development in road safety.

Accordingly, this study is guided by the following research questions:

1. What trends and patterns can be discerned in the volume and characteristics of publications pertaining
to driving behavior and road safety from 2000 to 2025?

2. Which academic journals and sources have demonstrated the highest productivity in disseminating
research on driving behavior and road safety?

3. What are the prevailing research themes, emerging topics, and subject areas that have exerted influence
on the field of driving behavior and road safety over the past two decades?

4. Which publications have exhibited the most substantial academic impact within this research domain,
as indicated by citation metrics and co-citation analysis?

5. Which research institutions and countries have made noteworthy contributions to the advancement of
knowledge in driving behavior and road safety?

MATERIALS AND METHODS

This study reviews and analyses the applications, trends, thematic evolution, and scholarly impact of
research pertaining to driving behavior and road safety across diverse contexts. To achieve this objective,
scientometric techniques were employed, integrating trend measurement via ScientoPy with science
mapping utilizing VOSviewer. Relevant bibliographic records were retrieved from Scopus and Web of
Science (WoS) using the search queries presented in Table 1. The search was conducted up to 26 October
2025. Scopus and WoS were selected due to their recognized academic credibility, comprehensive
disciplinary coverage, and robust bibliographic metadata, rendering them appropriate sources for
scientometric analysis (Abdullah & Sofyan, 2023; Radzi et al., 2024).

ScientoPy, a Python-based open-source tool for scientometric analysis, was employed to preprocess the
datasets and identify leading topics, influential authors, productive countries, and highly cited publications
(Ruiz-Rosero et al., 2019). Its preprocessing functionalities enhance data consistency and mitigate
redundancy, thereby bolstering the reliability and interpretability of the results. VOSviewer was utilized to
generate co-occurrence maps based on author keywords, facilitating visual examination of the conceptual
structure of research on driving behavior and road safety. Collectively, these tools facilitate a
comprehensive assessment of publication patterns, thematic development, and scholarly influence within
the field (Abdullah, 2022).



Social Security Management Journal: Vol. 3. No. 1 (April) 2026: 1-17

Table 1
Search strategy for Extracting Data from the Web of Science and Scopus Databases

Database Search Strategy Records
Web of Topic: ("driving behavior" OR "driving performance" OR "driving patterns" 466
Science OR "driver decision-making" OR "driving style" OR "on-road behaviour" OR

"driving habits" OR "Driving ethics") AND ( "traffic" OR "road" OR "vehicle"
OR "transportation") AND ("accident” OR "collision" OR "crash" OR
"incident") AND ("psychology" OR "attitude" OR "decision" OR "reaction")
AND ("safety" OR "risk" OR "hazard" OR "security")

Scopus Article Title, Abstract, Keywords: ("driving behavior" OR "driving 2110
performance” OR "driving patterns” OR '"driver decision-making”" OR
"driving style" OR "on-road behaviour" OR "driving habits" OR "Driving
ethics") AND ("traffic" OR "road" OR "vehicle" OR "transportation") AND
("accident" OR "collision" OR "crash" OR "incident") AND ("psychology"
OR "attitude" OR "decision" OR "reaction") AND ("safety" OR "risk" OR
"hazard" OR "security")

Search Strategy and Eligibility Criteria

The search strategy was designed to capture publications addressing driving behavior and road safety
through combinations of behavioral, transport, crash-related, psychological, and safety-related terms in
Scopus and WoS, as detailed in Table 1. Following retrieval, records underwent screening through a
structured preprocessing procedure. Initially, automatic document-type filtering was applied to exclude
records unsuitable for the scientometric review. Subsequently, duplicate records across the two databases
were identified and removed using ScientoPy. Publications were retained if they aligned with the search
scope, contained sufficient bibliographic metadata for analysis, and remained after duplicate removal.
Records were excluded if they fell outside the thematic scope of driving behavior and road safety, lacked
usable metadata, represented duplicate entries, or were removed during document-type filtering.

Pre-processing of Retrieved Datasets

The retrieved datasets were pre-processed to eliminate duplicate entries and consolidate valid bibliographic
information prior to analysis. As illustrated in Diagram 1, the initial search yielded 2,576 records from
Scopus and WoS combined, comprising 2,110 records from Scopus and 466 from WoS. Following
automatic document-type filtering, 44 records were excluded, resulting in 2,532 records for screening.
Duplicate removal then identified 321 overlapping records, including 317 from Scopus and 4 from WoS.
After this process, the final dataset consisted of 2,211 unique publications eligible for scientometric
analysis. Of these, 1,749 publications (79.10%) were from Scopus and 462 publications (20.90%) were
from WoS.

To ensure internal consistency, the total number of records reported in the text, Diagram 1, and subsequent
figures should be standardised to 2,211 rather than 2,221. Likewise, the PRISMA-style flow diagram
should report 2,211 for both "reports assessed for eligibility" and "studies included in review," so that all
counts align with the documented subtraction sequence: 2,576 - 44 - 321 =2,211. This correction enhances
transparency and methodological consistency throughout the manuscript.
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Diagram 1.
Flow Diagram of Research of Databases and Registers
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RESULTS

The results of the present investigation sufficiently answer each of the research inquiries delineated in the
methodology segment. The results are also presented using graphical visualisations generated by ScientoPy
and VOSviewer.

Trends and Patterns in Publishing

Figure 1 illustrates the publication trend in driving behavior and road safety research from 1990 to 2025,
based on data extracted from Scopus and Web of Science (WoS). The number of publications in both
databases exhibited a gradual increase from the early 2000s, with a marked acceleration occurring post-
2010, indicative of growing academic and institutional interest in this domain. Scopus consistently yielded
a higher volume of publications compared to WoS, demonstrating a pronounced surge after 2015 and
reaching a peak of approximately 175 documents in 2025. WoS displayed a similar, albeit more moderate,
trajectory, peaking at approximately 55 publications in 2025. Cumulatively, these trends reflect the
increasing salience of this research area in relation to road safety policy, behavioral science, and intelligent
transportation systems.
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Figure 1
The Evolution of Publication Growth
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Figure 2 illustrates the distribution of document types within the dataset, delineated by total output and the
percentage published between 2024 and 2025. Journal articles represent the predominant publication type,
with 18% of these appearing in the specified two-year period, thereby affirming that peer-reviewed journals
continue to serve as the primary conduit for knowledge dissemination in this discipline. Conference papers
constitute the second most prevalent category, with 23% published in 2024-2025, indicative of ongoing
engagement with academic forums for the presentation of nascent research. Review articles, while less
numerous, maintain a salient role in knowledge synthesis, with 16% appearing during the same period.
Early access publications exhibit the highest recent activity, with 85% published in 2024-2025, reflecting
the expedited circulation of newly accepted scholarly work. Retracted publications account for a minimal
proportion of the dataset; however, 50% of these fall within the recent period, while book chapters are not
represented. Collectively, these trends suggest a field characterized by established journal-based
scholarship, complemented by active conference dissemination and an accelerated early publication
trajectory.

Figure 2
Bar-trend Graph of the Document Types
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Prominent Publishing Titles

Figure 3 identifies the most productive publication outlets in the domain of driving behavior and road
safety research. Accident Analysis & Prevention demonstrates leadership in total output, with 15% of its
publications appearing in the 20242025 period, indicating sustained and stable influence. Other prominent
behavioral and safety-focused journals include Transportation Research Part F: Traffic Psychology and
Behavior (18%), Traffic Injury Prevention (19%), and the Journal of Safety Research (22%), reflecting the
field's strong grounding in behavioral and injury-prevention perspectives. Recent publication intensity is
particularly notable in Transportation Research Record (41%) and IEEE Transactions on Intelligent
Transportation Systems (35%), suggesting growing momentum in applied, technical, and Al-related
approaches. Conversely, PLOS ONE (9%), the International Journal of Environmental Research and Public
Health (3%), Human Factors (14%), and Safety Science (0%) demonstrate either more modest or less
recent contributions within this dataset. These patterns suggest that the field is sustained by a core of
established behavioral-safety journals while exhibiting increasing expansion into technology-oriented and
interdisciplinary venues.

Figure 3
The Prolific Source Titles
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Emerging Topics or Themes in Research

Figure 4 highlights the primary and emergent research themes within the field, based on total scholarly
output and the percentage of publications appearing in 2024—2025. "Driving behavior" remains the most
prevalent keyword, representing 26% of publications in the recent period, followed by "road safety" at
22%, thereby confirming their continued centrality within the literature. Other sustained themes include
"traffic safety" (19%) and "driving performance" (16%), both of which maintain considerable visibility.
Concurrently, "machine learning" exhibits the most substantial recent growth at 41%, indicative of a salient
methodological and thematic shift towards Al-enabled analytics, prediction, and driver-state monitoring.
Additional active themes include "safety" (29%), "distracted driving" (26%), and "young drivers" (12%),
suggesting an ongoing concern with high-risk behaviors and targeted intervention strategies. Conversely,
"driving simulator" (10%) and the broader term "driving" (6%) appear more mature and demonstrate less
dynamic recent growth. Overall, the field is evolving from traditional behavioral analysis towards
increasingly data-driven and technology-supported research paradigms.
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Figure 4
The Bar-trend Graph of the Research Themes and Topics Emerging
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Keyword co-occurrence mapping, as illustrated in Figure 5, elucidates the conceptual architecture of the
field. Central nodes, including "driving behavior," "road safety," and "driving simulator," link established
human-factors domains, such as distraction, attention, fatigue, and cognition, with risk-related constructs
like aggressive driving, risk perception, and crash risk. Furthermore, temporal analysis reveals the
increasing prominence of emergent themes, notably "machine learning," "autonomous driving," and
"decision making." This trend indicates a discernible shift from traditional risk-factor analysis toward
predictive, Al-assisted, and automation-oriented research in road safety.

non

Figure 5
The Visualization of the Overlapping Keywords Co-used by Authors
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The Most Influential Academic Works

Table 2 presents the most frequently cited publications within the dataset, each accruing a minimum of
371 citations. These works constitute the intellectual bedrock of the field, addressing salient themes such
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as driver capability, psychosocial predictors of risky driving behavior, the impact of distraction, and
theoretical frameworks of general driver behavior. Key studies include Anstey et al. (2005) with 813
citations, Ulleberg and Rundmo (2003) with 712 citations, and Fuller (2005) with 679 citations. These are
followed by Elander et al. (1993) with 626 citations, Strayer et al. (2006) with 454 citations, Strayer and
Drews (2004) with 382 citations, Ranney (1994) with 375 citations, Simons-Morton et al. (2005) with 372
citations, and Caird et al. (2004) with 371 citations. Cumulatively, these highly cited works suggest that
the field's development has been predicated on three enduring pillars: driver-related individual factors,
situational risk mechanisms, and conceptual frameworks for explaining and predicting driving behavior.

Table 2
The Most Cited Paper
No  Source Title Citation = Document
count type
(Anstey etal,  “Cognitive, sensory and physical factors .
L 2005) enabling driving safety in older adults” 813 Articles
(Ulleberg & “Personality, attitudes and risk perception as Articles
2. Rundmo, predictors of risky driving behaviour among 712
2003) young drivers”
3. (Fuller, 2005) “Towards a general theory of driver behaviour” 679 Articles
“Behavioral correlates of individual differences
4 (Elander et al,  in road-traffic crash risk: An examination of 626 Articles
©1993) methods and findings”
S (Strayer et al, ;A clc(nzparis’c’)n of the cell phone driver and the 454 Articles
" 2006) runk driver
(st “Profiles in driver distraction: Effects of cell
rayer . .
6.  &Drews, ph'one ionversatlons on younger and older 382 Atrticles
200 4) dererS
, (Ranney. “M(l)d:ls clf driving behavior - a review of their 375 Review
©1994) evolution
(Simons- “The observed effects of teenage passengers on the .
8. Morton et al., risky driving behavior of teenage drivers” 372 Articles
2005)
9. (Caird et al., “A meta-analysis of the effects of texting on driving” 371 Articles
2004)

Productive Institutions

Figure 6 illustrates the most productive institutions in the field, including the proportion of publications
contributed during the 2024-2025 period. Tsinghua University exhibits the highest total publication
volume, with 24% of its output occurring in the most recent period, followed by Tongji University (33%)
and Changan University (54%), suggesting sustained and expanding research capacity in driving behaviour
and road safety. Other Chinese institutions, including Beihang University (57%) and Beijing University of
Technology (71%), demonstrate particularly strong recent activity, indicative of emerging momentum in
Al- and intelligent transportation system-oriented work. Australian institutions such as Queensland
University of Technology (0%) and the University of Queensland (0%) reflect significant historical
contributions, but limited recent output in this period, while Monash University (10%) maintains continued
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visibility. European institutions, including Delft University of Technology (11%) and the National
Technical University of Athens (22%), demonstrate ongoing participation. Overall, the institutional
distribution reveals both established centres of excellence and more recent high-growth contributors,
underscoring the increasingly international and geographically diversified nature of the field.

Figure 6
The Ten Leading Institutions in Terms of Productivity
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DISCUSSION

Due to limited synthesis of scholarship on driving behavior and road safety using scientometric methods,
a comprehensive analysis of the existing literature employing advanced scientometric techniques is
imperative. This study maps the global landscape of driving behavior and road safety research from 2000
to 2025, examining publication trends, collaboration networks, and thematic structures while visualising
the relationships among key studies, authors, and institutions. Furthermore, we identify and analyze the
most highly cited papers to underscore foundational contributions and emerging areas of research.

Scientometric investigations provide a rigorous, data-driven perspective of a field by analysing publication
growth, thematic patterns, source venues, document types, and collaboration networks. When applied to
driving behavior and road safety, these methodologies illuminate the evolution of research output from
2000 to 2025, highlight dominant and emerging topics such as distraction, driver performance, machine
learning, and young drivers, and identify leading journals, institutions, and countries in the discourse. They
also reveal influential authors and co-authorship clusters that shape the intellectual framework of the field.
By mapping these dynamics and pinpointing high-impact works and research fronts, the present study
clarifies the current state of the field, identifies gaps and opportunities, and provides actionable guidance
for researchers seeking innovative contributions, stronger collaborations, and evidence-based directions
for future work.

The findings of this study regarding the concentration of research in driving behavior and road safety yield
valuable insights into publishing patterns and temporal trends within this domain, encompassing the
distribution of outputs across academic journals, institutions, and thematic areas. Figure 1 depicts a
consistent increase in publications concerning driving behavior within the context of road safety from 1990
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to 2025, as evidenced by both Scopus and WoS, with an acceleration observed from the early 2000s and
intensifying post-2010. Notably, Scopus consistently surpasses WoS in terms of publication output,
reaching a peak of approximately 175 items by 2025, compared to around 55 items documented in WoS.
This disparity indicates either a broader coverage or a higher output captured in Scopus. The recent
proliferation of publications correlates with heightened global policy attention and technological
advancements, such as the development of autonomous vehicles and driver monitoring systems, thereby
underscoring the maturation of the field and its increasing relevance to public health and transport decision-
making.

Autonomous vehicles are poised to redefine transportation networks, with significant implications for
public health. These implications encompass potential benefits such as improved road safety and reduced
emissions, alongside challenges including decreased physical activity and uncertain impacts on land use
and emissions (Crayton & Meier, 2017; Singleton et al., 2020). The rapid development of AV technology
is driven by advancements in artificial intelligence and pervasive sensing, which are integral to broader
technological shifts in transport, including mobility as a service and unmanned aerial vehicle (Cohen &
Jones, 2020). However, despite the optimism surrounding these technologies, regulatory frameworks are
lagging, as legal systems struggle to keep pace with innovations (Othman, 2022). The rising number of
publications, particularly from Asia and Europe, underscores the global interest and research efforts in
smart transportation policy, with China and Italy leading in contributions (Fitriani, 2023). This expanding
body of research is essential for shaping policies that align with public health objectives and sustainable
development, ensuring that the deployment of AVs supports healthy lives and sustainable cities (Crayton
& Meier, 2017). As AVs continue to evolve, they present promising tools for enhancing mobility and
public health, particularly in scenarios such as pandemics, where they can facilitate safe transportation
(Othman, 2022). Overall, the intersection of AV technology and public health presents both opportunities
and challenges that necessitate careful policy consideration and ongoing research.

Figure 2 illustrates that journal articles are the predominant document type in research on driving behavior
and road safety, surpassing both conference papers and reviews, with a significant increase anticipated in
2024-2025. This trend suggests that the advancement of knowledge and practice in the field is heavily
reliant on original, peer-reviewed research and academic discourse. The prevalence of journal and
conference papers reflects ongoing institutional interest and active debates within university and
professional conference settings. The Global Status Report on Road Safety highlights the persistent
challenges associated with road safety, identifying multifactorial causes such as alcohol consumption,
speeding, and fatigue as significant contributors to road accidents (Mignot, 2017). A bibliometric analysis
of accident prevention research elucidates the importance of system analysis, the establishment of accident
models, and the cultivation of a safety culture as foundational elements in this domain (Huang et al., 2022).
Furthermore, research on driving attitudes and behaviors indicates variations in risk perception and concern
among young drivers, which have practical implications for road safety training courses (Cordellieri et al.,
2019; Radzi et al., 2026). The Safe System approach, which originated from the Swedish Vision Zero and
Dutch Sustainable Safety philosophies, signifies a paradigm shift in road safety by focusing on the
elimination of severe road trauma through the system-based design and management of kinetic energy
(Corben et al., 2022). Additionally, road safety education programs, exemplified by a case study from
Slovenia, demonstrate the potential to reduce traffic violations and accidents, thereby underscoring the
critical role of education in enhancing traffic safety (Topolsek et al., 2019). Collectively, these studies
highlight the ongoing institutional focus and active discourse within the field, driven by a commitment to
reducing road accidents and improving safety outcomes through rigorous research and innovative
solutions.

11



Social Security Management Journal: Vol. 3. No. 1 (April) 2026: 1-17

Figure 3 illustrates that esteemed scholarly publications and conference proceedings play a crucial role in
effectively disseminating cutting-edge research on driving behavior and road safety, spanning behavioral
insights and injury-prevention evidence to data-driven, Al- and sensor-enabled methods and applications.
Noteworthy sources include reputable journals such as Accident Analysis & Prevention, Transportation
Research Part F: Traffic Psychology and Behaviour. The substantial impact factors and publication
volumes of leading outlets in driving behavior and road safety underscore the growing significance and
relevance of this field, sustaining interest among researchers and practitioners. This visibility is further
reinforced by the tendency for articles published in prestigious, influential journals to garner a higher
number of citations, thereby facilitating knowledge diffusion, shaping best practices, and informing policy.

This trend is exemplified in the systematic review by Stefanidis et al. (2022), which highlights the influence
of social media on road rule compliance and emphasises the necessity for further research to comprehend
its impact on driving behaviors. The bibliometric analysis by Huang et al. (2022) corroborates this by
identifying road accident prevention as a central area within accident prevention studies, with key journals
such as Safety Science and Accident Analysis and Prevention playing pivotal roles in shaping the field.
Antonakis et al. (2014) provide insights into citation dynamics, noting that articles employing robust
quantitative methods and theoretical frameworks tend to receive more citations, thereby facilitating
knowledge dissemination and influencing best practices. Additionally, Stephens et al. (2022) discuss the
perceived increase in aggressive driving, particularly during the COVID-19 pandemic, highlighting the
evolving challenges in road safety and the necessity for targeted interventions. Shah et al. (2018) contribute
to this discourse by analysing road safety risk assessment in Asian countries, employing advanced
methodologies such as DEA and SEM to evaluate and enhance transport management systems.
Collectively, these studies illustrate the dynamic interplay between research visibility, citation impact, and
the development of effective road safety policies and practices.

Figure 4 illustrates the primary domains of investigation and emerging concerns related to driving
behaviour within road safety. The term "Driving Behavior" is notably prominent as the most frequently
utilised keyword, highlighting the importance of raising awareness regarding environmental sustainability
(i.e., the environmental impacts of driving practices). The extensive use of the term "Driving Behavior" in
contemporary studies within road safety contexts suggests that scholars and practitioners recognize the
necessity of employing evidence-based, data-driven, behaviorally informed methods to assess risk and
design effective road safety interventions. Research underscores the critical role of driving behavior in
road safety, with various studies employing advanced methodologies to evaluate and mitigate risks. For
instance, Chen et al. (2023) developed a comprehensive model using vehicle trajectory data to categorize
driving behaviors into risk types such as dangerous and aggressive, which can inform real-time safety
interventions. Similarly, Farooq and Moslem (2019) applied the Analytic Network Process to rank risky
driving behaviors, identifying factors such as alcohol use and speed limits as significant for road safety,
thereby guiding targeted interventions. In Saudi Arabia, Rahman et al. (2022) employed a Bayesian belief
network to explore the complex relationships between driving behaviors and accident causes,
demonstrating the model's efficacy in predicting collision likelihoods based on behaviors such as speeding.
Furthermore, Bian et al. (2019) proposed a deep learning model to assess driving risk, emphasizing the
need to consider temporal and environmental factors in evaluating aggressive driving behaviors. Ameksa
et al. (2020) highlighted the importance of diverse data sources, such as in-vehicle and IoT sensors, in
capturing comprehensive driving behaviour data, advocating for an integrated approach that considers
driver, vehicle, and environmental dimensions. Collectively, these studies illustrate the critical need for
data-driven approaches in understanding and improving driving behavior to enhance road safety.
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Additionally, the analysis of the co-occurrence of keywords by means of VOSviewer, as illustrated in
Figure 5, provides clarification regarding the interconnection between different research topics and
concepts. The increasing prominence of terms such as "machine learning," "autonomous driving," and
"decision making" underscores a significant shift in road safety research—from reactive approaches to
proactive, Al-enabled strategies that anticipate and mitigate risks more effectively. This evolution
engenders debates regarding Al's potential to enhance safety, particularly under dynamic and uncertain
traffic conditions. On one hand, machine learning empowers autonomous vehicles to better predict and
respond to human behavior such as during lane changes or pedestrian crossings, thereby improving both
safety and efficiency (Kothuri et al., 2023; Lv et al., 2022; Miinst, 2020). However, these systems
encounter significant challenges, such as managing epistemic uncertainty and decision risks in rare or
unpredictable scenarios, including unsignalized intersections (Yang et al., 2023; Yang et al., 2025). Despite
these limitations, the integration of reinforcement learning, probabilistic modelling, and real-time sensor
fusion in autonomous vehicles facilitates adaptive decision-making frameworks that closely mimic human
driving patterns while prioritizing safety (Mechernene et al., 2022; Zhou et al., 2024). This shift towards
evidence-based, data-driven road safety policy reflects a deeper integration of predictive analytics and
automation in transport systems, ultimately supporting more intelligent and preventative road safety
interventions rather than merely reactive ones.

The results in Figures 4 and 5, marked by frequent machine-learning terms, underscore the evolving focus
and emphasize the importance of Al-enabled, data-driven analytics for proactive risk prediction and
targeted road-safety interventions. Examining keyword co-occurrence reveals how topics cluster and
connect, thereby enhancing understanding of the level of thematic integration and the field’s underlying
intellectual structure in driving behavior and road safety research.

Table 2 presents an aggregation of significant academic articles, arranged according to the number of
citations each article has received. These highly cited works provide valuable insights into the current state
of the field, specifically pertaining to the core theories, dominant risk mechanisms, methodological
approaches, and evidence base that inform policy and interventions in driving behavior and road safety.
The publication titled "Cognitive, Sensory and Physical Factors Enabling Driving Safety in Older Adults"
by Anstey et al. (2005) has garnered the highest number of citations, underscoring its substantial impact
within the field. Articles that achieve a considerable number of citations demonstrate widespread
utilization and recognition within the academic community. Consequently, these notable publications serve
as essential resources for scholars seeking to ground new studies in validated theories and methodologies,
identify significant gaps, and design effective, policy-relevant interventions. They contribute to shaping
the direction of research agendas in driving behaviour and road safety, as well as influencing
methodological standards and evidence-based policy and practice.

The analysis of productive institutions (Figure 6) underscores the substantial contributions of universities
from various countries to behavior and road safety research. Notably, Tsinghua University, Tongji
University, and Changan University each publish twelve or more articles in this field, reflecting their
sustained institutional capacity and strategic emphasis on behaviorally informed road safety science, which
includes human factors, exposure and risk modelling, and data-driven/intelligent transportation system
approaches. This consistent output highlights their role as regional and global centers for scholarship and
collaboration, influencing research agendas, training talent, and facilitating the translation of empirical
findings into policy-relevant interventions and safer mobility systems.
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CONCLUSION

This study employed scientometric techniques using ScientoPy and VOSviewer to analyze global trends,
thematic evolution, and collaboration networks in driving behaviour and road safety research from 2000
to 2025, based on data from Scopus and WoS. The results revealed a significant rise in scholarly output
after 2010, reflecting growing academic and policy interest, with journal articles emerging as the dominant
publication type and Accident Analysis & Prevention, Transportation Research Part F, and Traffic Injury
Prevention identified as the most productive outlets. Keyword mapping highlighted the increasing
prominence of terms such as machine learning, autonomous driving, and decision making, demonstrating
a paradigm shift from traditional behavioral analyses toward Al-driven, data-centric safety models. Co-
occurrence analysis further indicated strong interconnections between behavioral constructs (distraction,
cognition, risk perception) and intelligent system research, signifying deeper integration between human
factors and technology. Citation analysis showed that influential works by Anstey et al. (2005), Fuller
(2005), and Ulleberg and Rundmo (2003) continue to anchor the field’s theoretical and empirical
foundations, while institutional analysis positioned Tsinghua University, Tongji University, and Changan
University as global leaders in productivity. Overall, the findings reveal a dynamic and maturing discipline
increasingly shaped by interdisciplinary collaboration, technological innovation, and evidence-based
approaches that collectively guide the future trajectory of driving behaviour and road safety research.
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