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HIGHLIGHTS

GRAPHICAL ABSTRACT

e The aim is to identify key factors
influencing the arousal of negative
emotions and driving behavior.

e Data were collected using a designed
questionnaire and the Manchester
Driving Behavior Questionnaire.

e The results of the least squares
method in the structural equation
modeling approach showed that the
proposed model has high validity and
good predictive power.
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Driving is a complex daily activity that requires rapid information processing
and decision-making. Due to the potential for human error, this process can
pose significant risks. Research indicates that the human factor—the most
critical and complex component in the driving safety triangle (vehicle-
environment-driver)—profoundly influences driving behavior. This study
analyzes factors contributing to the arousal of negative emotions and their
impact on driving behavior. Driving often triggers negative emotions such as
anger and stress, jeopardizing both mental health and road safety. Using the
standardized Manchester Driving Behavior Questionnaire and a custom
survey based on literature, data were collected from 436 students at K. N.
Toosi University of Technology. Structural equation modeling (SEM) and
partial least squares SEM (PLS-SEM) were employed for analysis. Key
factors—including age, gender, driving experience, personality traits, and
environmental conditions (e.g., weather, lighting, time of day)—were found
to significantly influence negative emotions and driving behavior. Results
demonstrated high validity and reliability of the proposed model, with
Cronbach’s alpha exceeding 0.7. Independent predictor variables showed no
multicollinearity. All 11 hypotheses were supported, and the Q? value
confirmed the model’s predictive power. By offering critical insights into
driving behavior, this study provides a valuable foundation for future
research and practical interventions to mitigate driving risks and enhance
road safety.
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1. Introduction

Driving is a complex and high-risk daily activity that
requires rapid information processing and decision-
making. Numerous studies have identified the
human factor as the most critical component in the
driving safety triangle (driver—vehicle—
environment), significantly influencing unsafe
driving behaviors and accident occurrence (Ulleberg,
2001; Borghans et al., 2008). Negative emotions such
as anger, stress, anxiety, and fear are known to affect
driving performance and compromise road safety
(Iversen & Rundmo, 2002; Youssef et al., 2023).
Previous research has examined the impact of
psychological, environmental, and demographic
variables on driving behavior. These include age,
gender, driving experience, weather conditions,
lighting, time of day, and substance use (Hassan &
Al-Faleh, 2013; Yang et al, 2024; Murphy et al,
2012). However, identifying and classifying the key
factors that trigger negative emotions and linking
them to wunsafe driving remains a significant
challenge.

This study introduces a novel structural model that
analyzes the relationships between human and
environmental factors, emotional arousal, and
unsafe  driving  behavior. Using validated
questionnaires and statistical modeling, the research
provides a reliable framework for future studies and
practical applications in traffic safety management.

2. Methodology

Data were collected from 436 students at K. N. Toosi
University of Technology across undergraduate,
master’s, and PhD levels. After screening for
completeness and validity, 400 responses were
retained for analysis. Two instruments were used:

e The Manchester Driver Behavior
Questionnaire (MDBQ) to assess self-
reported driving behavior.

e A custom-designed questionnaire, based on
a literature review, to measure emotional
triggers and contextual factors.

The data were analyzed using Partial Least Squares
Structural Equation Modeling (PLS-SEM). Reliability
and validity were assessed through Cronbach’s
alpha, composite reliability, Average Variance
Extracted (AVE), discriminant validity (Fornell-
Larcker criterion), and multicollinearity (Variance
Inflation  Factor, VIF). The significance of
relationships was tested using T-statistics at a 95%
confidence level.

3. Results and Discussion

The structural model confirmed all 11 hypotheses.
Reliability indicators (Cronbach’s alpha and
composite reliability) exceeded 0.7 for all constructs.
Convergent validity was supported with AVE > 0.5
and item loadings > 0.3. Discriminant validity was
verified using the Fornell-Larcker criterion, and VIF
values below 5 indicated no multicollinearity.

e Latent variables include Emotional
Triggers, Personality Traits, Environmental
Conditions, Driving Experience, and Unsafe
Driving Behavior.

e  Arrows represent significant paths with T-
values > 1.96.

e  R2values for endogenous constructs range
from 0.42 to 0.68, indicating moderate to
strong explanatory power.

e Q2 values confirm predictive relevance for
all dependent variables.
The model demonstrates that emotional
arousal is significantly influenced by both
internal (e.g., personality, stress levels) and
external (e.g., weather, lighting, time of
day) factors. These emotional states, in
turn, predict unsafe driving behaviors such
as speeding, aggressive maneuvers, and rule
violations. The findings align with prior
research and validate the proposed
framework as a reliable tool for behavioral
analysis.

4. Conclusions

This study aimed to identify the key factors
influencing unsafe driving behavior and emotional
arousal. Using structural equation modeling, the
relationships between psychological and
environmental variables were analyzed. The model
demonstrated high reliability and predictive
accuracy, making it a valuable tool for traffic safety
research.

Future studies should expand the sample to include
diverse driver populations across different age
groups, education levels, and driving experience.
Experimental research using driving simulators is
recommended to evaluate the impact of various
conditions on emotional responses and driving
behavior in controlled environments. This research
lays the groundwork for designing targeted
interventions to reduce risky driving and improve
road safety.
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Figure 1. Descriptive information of participants.
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Table 2. Convergent validity check values
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Table 3. Criterion values of transverse loads of structural model variables
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Table 4. Fornell and Larker criterion values
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Table 5. Divergent validity values of the different-to-similar feature ratio method
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Table 6. Collinearity values of structural model variables
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Table 7. R? and adjusted coefficient of determination
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Table 8. Examination of the effect size of the structural model
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Figure 2. Path coefficients of the structural model.
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Table 9. Indirect effects in the structural model
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Table 10. Total effects in the structural model

Gl Jae o S @lilNe Jgus

3 = ‘ :s 5 y 3 3y & 4 4 3
. v, l 7 5 . :3 ‘% ‘% _3) 5
I} - ) ) R B .
3 W ] 3 «L ’.3 . 1 _i
3 I "y oY%
9
3
)
Olaladl
S W TN S
i .ﬁ I00F VY NE ey NN
(S0
Hloazs /- YT X ele¥Y XYYy [-Y¥
one Gl
ekns ot il
Comuiz [ Y YO [oYD LYY VA oY
Syl —NFY S NAY Y00 AL ERYAR L AN
ROV VR SRR L SRYES ¢2 Y Y I
ety Jolge /XYY oYY /FYA SYYO YV SIVYY
Saged Jolge  —c[+FY  —e[-AY  —oAYY —e[-qY /o8 I
shozo Jolge S YPE L EYY L POA -10 XYY NAai

fa)L».&/A o)sél\f‘f JL""ISS)3°}Q‘.‘$M"G“’W



RULCEE T Al

Gl Joa T g5l Y ISl
Figure 3. T-test of the structural model.

s Joo DL 30 Jgua
Table 11. Path model assumptions

o R g ke

b ki alal, i b

Gy e viask P . e PR
dnd b e Slolus| el S50 saie Olulus]

%ol S5l € Sodl, able | Sl Soul, dmle f
3TN R Y/ar-  JO80 oSl Sl el (sSly gy, Sl 4
dnd b e Sloles| UV B § VA SO W IS

s cloberl (ZnSily € oo clolas! S5Sily o5, o 556 #
oy e — . oSl u—*’ Sl 59y o 55|

Py e ;O..A Slules! | X5 X UL T S 5l A
u*‘)i AR \Y/A NN /csi""z'i’,f.’ S . si:":-i'ﬂ .
s OBl sl 50 Easl,y o33

Sopdy / FAAY s € i oluls! SnSily  gy, it Olulusl (S, -
aps,d OBl goes gl Ll S50 B ALl sdes gl

¥ oylous /D 0 90 NFeF JL“"IG)S%'P.’WSWW



. (625U SY0lao 3,545 (6 565,5 s b (STl ,Uid) 5 it bt S350 5t Y90 Jolge plulid

Table 12. Predictive power values of the Q2 index
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