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Extended Abstract
Introduction

Risky driving behaviors remain a leading contributor to road traffic injuries and fatalities
worldwide, with the World Health Organization (2023) estimating that most road traffic
deaths occur in low- and middle-income countries. Among professional drivers, heavy
vehicle drivers are particularly vulnerable because of long working hours, irregular and night
shifts, monotonous intercity routes, time pressure, heavy responsibility for passengers and
cargo, and separation from family. These conditions are linked with fatigue, occupational
stress, and elevated risky driving (Hu et al., 2021). Recent personality research has identified
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neuroticism as a stable disposition associated with negative affect, anxiety, anger, depression,
emotional instability, and maladaptive emotion regulation (Diener et al., 2019; Li et al., 2020;
Yang et al., 2020). Individuals high in neuroticism tend to use maladaptive strategies such as
rumination and suppression and are less likely to use reappraisal, which may impair decision-
making and increase impulsive reactions in demanding driving situations (Lazuras et al., 2019;
Akbari et al.,, 2019). Neuropsychological functions—including attention, working memory,
impulse control, decision-making, and processing speed—are also critical for safe driving and are
subserved by prefrontal, temporal, and basal ganglia circuits (Bibak et al., 2021). Deficits in these
functions, especially impulse control and reward processing, have been linked with speeding, rule
violations, and mobile phone use while driving (Mohammadi et al., 2024). Despite growing
evidence, no published study has simultaneously examined neuroticism and neuropsychological
function in predicting risky driving among heavy vehicle and intercity drivers. The present study
therefore investigated whether neuroticism, prefrontal attention deficit, prefrontal hyperactivity,
and basal ganglia function predict risky driving behaviors in this occupational group.

Method

This study used a correlational design. The statistical population comprised all heavy vehicle
drivers (trucks, tractor-trailers, and buses) attending health card service centers and technical
inspection centers in Najafabad, Iran. A convenience sample of 100 drivers was selected.
Inclusion criteria were holding a valid driver’s license and transit permit, no addiction, and
willingness to participate; exclusion criterion was incomplete questionnaire completion.
Participants were informed of the study aims, and participation was voluntary with informed
consent. All data were kept confidential and anonymous and were reported only in aggregate for
research purposes. The instruments used were as follows: (1) the Manchester Driver Behavior
Questionnaire (M-DBQ; Reason et al., 1990); (2) the Amen Brain System Checklist (ABSC;
Amen, 2002); and (3) the NEO Five-Factor Inventory short form (NEO-FFI; Costa & McCrae,
1992). Data were analyzed using Pearson correlation and simultaneous multiple regression in
SPSS 26.

Results

Data screening revealed no missing values or univariate or multivariate outliers. All study
variables showed positive and significant correlations (p <.01). Neuroticism correlated positively
with prefrontal attention deficit (» = .23), prefrontal hyperactivity (» =.32), basal ganglia function
(r=.21), and risky driving (r = .35). Prefrontal attention deficit correlated with hyperactivity (»
= .34), basal ganglia (r = .37), and risky driving ( = .39). Hyperactivity correlated with basal
ganglia (7 = .32) and risky driving (» = .43). Basal ganglia function correlated with risky driving
(r=.54, p <.01). Regression assumptions were met: Kolmogorov—Smirnov indicated univariate
normality (p > .05), tolerance values ranged from .79 to .86, VIF from 1.14 to 1.26, indicating no
severe multicollinearity, and Durbin—Watson was 1.63, indicating independence of errors. The
regression model was significant (R?= .41, F(4, 95)=16.57, p <.01). Neuroticism was a positive
predictor of risky driving (f = .17, ¢ = 2.04, p < .05). Among neuropsychological functions,
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prefrontal hyperactivity (8 = .20, t =2.31, p <.05) and basal ganglia function (5 =.39,¢=4.45,p
< .01) were positive predictors. Prefrontal attention deficit was not a significant independent
predictor (f = .14, t = 1.56, p > .05). Basal ganglia function had the largest unique contribution to
predicting risky driving.

Discussion and Conclusion

The findings indicate that risky driving is a multi-determined behavior shaped by personality and
neuropsychological factors. Neuroticism predicted risky driving, consistent with evidence that
negative affect, emotion dysregulation, and impulsivity increase vulnerability in demanding
driving contexts (Lazuras et al., 2019; Yang et al., 2020; Akbari et al., 2019). Drivers high in
neuroticism may experience intense negative emotions in heavy traffic, long routes, night shifts,
or adverse weather and regulate them less adaptively, leading to impulsive decisions and rule
violations. Basal ganglia function was the strongest predictor, aligning with its role in reward
processing, motivation, reinforcement learning, and impulse control; overactivity or dysfunction
may promote sensation seeking, risk taking, and preference for immediate rewards, translating
into speeding, dangerous overtaking, and competition (Mohammadi et al., 2024). Prefrontal
hyperactivity also predicted risky driving, reflecting weak inhibitory control, sustained attention,
and behavioral monitoring, which can reduce a driver’s ability to manage complex situations and
anticipate hazards (Bibak et al., 2021). Prefrontal attention deficit did not remain significant after
controlling for other predictors, likely because its variance overlaps with hyperactivity and basal
ganglia dysfunction. This suggests impulse-control and reward-related mechanisms may be more
proximal to risky driving than attentional complaints alone. These results converge with Iranian
work showing that personality traits and neuropsychological function predict risky driving
(Rezaeei et al., 2020; Mohammadi et al., 2024). Theoretically, the findings support models
viewing risky driving as stable dispositional vulnerabilities interacting with neural systems rather
than a simple failure of knowledge or attention. Practically, driving safety programs should not
rely solely on traffic education or punitive measures. They should incorporate psychological
screening for neuroticism and impulse-control difficulties, plus neuropsychological assessment
of prefrontal and basal ganglia functions. Interventions targeting emotion regulation, inhibitory
control, sustained attention, and decision-making may especially benefit heavy vehicle drivers,
who face prolonged stress, fatigue, and monotony. In conclusion, neuroticism, prefrontal
hyperactivity, and basal ganglia function positively predict risky driving in heavy vehicle drivers,
with basal ganglia function showing the largest contribution; prefrontal attention deficit alone was
not a significant independent predictor. These findings highlight the importance of integrating
personality and neuropsychological assessments into driving safety programs, licensing, and
renewal procedures, especially for intercity and heavy vehicle drivers. Limitations include the
correlational design, which precludes causal inferences; relationships may be bidirectional or
mediated. Convenience sampling was restricted to heavy vehicle drivers at health card and
technical inspection centers in one city, limiting generalizability to other driver groups and
regions. Self-report instruments may be affected by recall bias, social desirability, and
unwillingness to report violations. The Amen Brain System Checklist is a screening tool rather
than an objective neuropsychological test, so function was assessed through symptom reports and
may not fully correspond to actual brain function. Low literacy required oral administration,
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possibly introducing interviewer bias. Important confounders were not fully controlled, including
age, driving experience, vehicle type, routes, driving hours, shift work, fatigue, sleep quality,
medication, substance use, psychiatric and neurological disorders, socioeconomic status, and
motivation. Future research should use longitudinal or experimental designs, larger random
samples, and objective neuropsychological tests such as the Stroop task, risk-taking tasks, and
driving simulators. Clinical interviews and multi-source assessments are also recommended.
Future studies should control for confounders and examine mediating and moderating
mechanisms. Practically, interventions should strengthen emotion regulation, impulse control,
sustained attention, and decision-making in heavy vehicle drivers; include personality and
neuropsychological assessments in issuing and renewing licenses, especially for intercity and
heavy vehicle drivers; and train young novice drivers in impulse control, emotion management,
and safe driving.
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