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Background: Traffic accidents are considered a major public health problem in many countries.
Various studies have implicated psychosocial variables (e.g., Lack of empathy and rumination of
anger) in the risk of dangerous driving and traffic accidents. However, whether these variables are
related to more basic neurobiological factors, and whether such associations have implications for
the modification of psychosocial risk factors in the context of driving, have not been examined in
depth.

Aims: This study was conducted to investigate the role of empathy and anger rumination in predicting
risky driving behavior.

Methods: The research method was descriptive of the correlational type, which was conducted using
a regression model. The statistical population of this research consisted of all drivers in the city of
Shiraz in the year 1403. The sample of the study was 209 drivers from the city of Shiraz, who were
selected through convenient sampling. In this way, after necessary coordination with the urban and
intercity transport organization of Shiraz, 209 drivers with at least a secondary education level were
selected from among the available volunteer drivers and responded to the Manchester Driving
Behavior Questionnaire (MDBQ, Reason et al., 1990), the Basic Empathy Scale (Jolliffe, &
Farrington, 2006), and the Anger Rumination Scale (ARS, Sukhodolsky et al., 2001). The collected
data were analyzed using SPSS 28 by employing Pearson correlation coefficient and multiple
regression.

Results: The results from the Pearson correlation coefficient indicated that there is no significant
relationship between empathy and risky driving behavior (P > 0.05). There is also a positive and
significant relationship between the rumination of anger and risky driving behavior (p < 0.05). The
results of the multivariate regression showed that rumination of anger explains 5.30% of the variance
in risky driving behavior.

Conclusion: Considering these results, anger rumination is a weak predictor of risky driving among
drivers. Therefore, other psychological, social, and economic factors should consider the interactions
between factors related to risky driving. It is suggested that future studies repeat these findings with
objective criteria and by utilizing other influential variables.
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Introduction

According to the Texas Transportation Code,
aggressive driving occurs when “a person...drives a
vehicle in willful or wanton disregard for the safety
of persons or property.” (Transportation Code
Chapter 545, 2017). Their definition is followed by a
list of Tips to Avoid Aggressive Driving, which
includes “Stay Calm. Keep your emotions in check”
and “Focus on your own driving. Be cautious and
considerate.” Although these tips may be beneficial,
behavior change is a complex process that requires
active effort (Bandura & Adams, 1977; Yousuf,
2023). Furthermore, research explores the specific
displays of aggressive behaviors that are not aligned
with the legal definition. Aggressive driving
behaviors can be defined as “behavior [that is] likely
to increase the risk of collision and is motivated by
impatience, annoyance, hostility, and/or an attempt to
save time” (Tasca, 2000, p. 21). The tendency of car
drivers to take risks is an important variable in terms
of road safety. Analysis of the causes of road
accidents indicates that even more than 80% of them
result from inappropriate human behaviours,
including risky ones (Baran et al. 2021). In Oman, for
example, the overall contribution of risky driving
behaviours to the occurrence of road crashes has been
estimated at the level of 95%, which remains
consistent with the global trends of contribution (Al
Reesi et al., 2018).

Anger rumination refers to the repeated reflection on
one's experience of anger, with a focus on the cause,
process, and outcome of the event that triggered the
anger, and can be accompanied by feelings of anger
as well as thoughts of vengeance (Denson, 2013;
Sukhodolsky et al., 2001). The social-ecological
diathesis-stress model posits that the emergence of
externalizing behavior problems is affected not only
by environmental risk but also by activation of
cognitive vulnerability (Elwood et al., 2009; Swearer
& Hymel, 2015), and anger rumination has been
identified as a cognitive vulnerability that may result
in aggression (Harmon et al., 2019). Therefore, we
hypothesize that the rumination of anger as a
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cognitive vulnerability may affect driver behavior
while driving and create a context for their
aggression. The multiple-systems model of angry
rumination posits that anger rumination may
temporarily weaken one's self-control, making it
more difficult for the individual to suppress thoughts
related to anger and shift attention, thus increasing the
likelihood of aggression (Denson, 2013). For
example, Pedersen et al. (2011) found that rumination
following an anger-inducing event alters people's
internal state, increasing their level of rage,
aggressive thoughts, and physiological arousal. This
affects how they assess and make decisions regarding
the anger-inducing event, which in turn increases the
likelihood that they will react aggressively. Evidence
from diary studies (Eisenlohr-Moul et al., 2016),
experimental studies (Bushman et al., 2005), and
longitudinal studies (Camacho et al., 2021; Harmon
et al., 2019) further supports the notion that anger
rumination can trigger aggressive behavior. For
example, Qu et al. (2024) in the study showed, The
hierarchical multiple regression analysis and pathway
analysis results showed that mindfulness negatively
predicted driving anger, anger rumination and driving
anger expression. Moreover, driving anger and anger
rumination mediated the relationship between
mindfulness and driving anger expression,
accounting for 9.51% and 18.74% of the total effect,
respectively. The chain-mediated effect of driving
anger and anger rumination accounted for 8.00% of
the total effect.

Few studies have looked at the relationship between
empathy  (Yousuf, 2023). Empathy is a
multidimensional construct and a fundamental
process underpinning human interactions (Campos et
al.,, 2022; Eklund & Meranius, 2020). Numerous
definitions of empathy exist to date (Hall &
Schwartz, 2019). There is a consensus in the field that
empathy is composed of two major components:
cognitive empathy which refers to the ability to infer
the mental states of others and emotional empathy as
an individual's capacity to share others' emotions
(Batson, 2011; Campos et al., 2022). Karras et al.
(2022) in a study showed with the aim empathy,
impulsiveness, and sensation seeking as mediators
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between primary psychopathic traits and driving
behaviors in French driving offenders, the result
showed Primary psychopathic traits were positively
associated with violations and aggressive driving
anger expression, and negatively associated with
prosocial driving behaviors. These associations were
partially mediated by empathy, impulsiveness, and
sensation seeking. In addition, the negative relation
between primary psychopathic traits and adaptive
anger expression was fully mediated by these three
personal dispositions.

Overall, considering that every year thousands of
people in Iran lose their lives due to road accidents
and risky behaviors of drivers, conducting studies on
three levels: social, psychological, and -cultural
(especially driving culture) can increase our
awareness of the predisposing factors of traffic
accidents. Therefore, this study's unique and new
perspective on psychological constructs such as
empathy and angry rumination in relation to risky
driving can provide new insights regarding the
psychological constructs that influence drivers'
behavior. On the other hand, few studies have been
conducted on driver behavior, while this social issue
can lead to irreparable damages for the country due to
the loss of human and economic capital. Therefore, in
the current situation, considering the non-standard
condition of the roads, the non-standard vehicles in
Iran, and the mental distractions of drivers,
particularly high speeds and aggression and hostility
in driver behavior can lead to irreparable harm and
consequences for individuals and families. For this
reason, working on the fundamental aspects and
educating the culture of driving to moderate and
reduce the emotions and risky behaviors of drivers
could, at least in a three-sided process (individual,
road, and vehicle), significantly mitigate many
improper and dangerous behaviors exhibited by
drivers and create an environment conducive to road
safety and security. Although at the beginning of the
qualitative studies, identifying the main categories
influencing driving behavior can enhance theoretical
knowledge and identify key categories, the use of
quantitative approaches, particularly in its main
aspect, the psychological structure, can pave the way
for Dbroader studies in this area. Although we
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considered limited constructs from the psychological
realm, by reviewing the research background and
studies conducted abroad, we reached the conclusion
of whether empathy and rumination on anger can
predict risky driving behavior or not.

Method

The present cross-sectional study is descriptive of the
correlational type, in which empathy and rumination
on anger were the predictor variables and risky
driving behavior was the criterion variable. The
statistical population of this research consisted of all
road and urban transportation drivers in the city of
Shiraz in the year 1403. In total, 209 drivers were
selected using convenience sampling. In this way,
after obtaining the necessary permits from the Road
Transport Organization and the Taxi Administration
of the city of Shiraz, 209 drivers who were working
on the highways and had 5 years of insurance history
with the road transport company were selected. The
entry criteria include informed consent, an age range
of 30 to 55 years, a minimum education level of a
bachelor's degree, the absence of physical disabilities
and chronic diseases, medication use due to physical
and mental conditions (it is worth mentioning that the
entry and exit criteria were initially assessed through
the demographic findings form and individuals
meeting the following criteria were included in the
study), and the exit criteria include unwillingness to
participate in the research, a history of accidents
within the past year, lack of physical and
psychological readiness to respond to questionnaire
questions, having 5 consecutive unanswered
questions in any of the questionnaires or their
tampering, and a positive history of addiction. Data
collection was carried out only after obtaining
informed consent from all participants. Drivers were
given the necessary explanations regarding the
research objective. Regarding the confidentiality of
information, the freedom to participate in the study,
and the anonymity of identity information, the
necessary assurance was provided to the drivers.
They were also given the right to withdraw from the
research at any stage of the research. In this research,
the Soper formula (2025) was used to determine the
sample size for regression studies. According to this
formula, with an effect size of 0.1, a statistical power
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level of 0.8, 2 predictor variables, 1 criterion variable,
and a significance level of 0.05, the minimum sample
size is 100. In this study, data was collected at twice
the minimum sample size, which is 209. Data analysis

Results
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was carried out using SPSS version 28 and through
Pearson correlation coefficient test and multiple
regression in a simultaneous method.

Table 1. Pearson correlation coefficient matrix between the studied variables.

2 8

Driving behavior

Empathy -0.007
0.231**

Ruminating anger

0.082 -

As shown in Table 1, there is a significant positive
relationship between driving behavior and anger
rumination (r = 0.231, P<0.001). Furthermore, there

is no significant relationship between driving
behavior and empathy, nor between empathy and
anger rumination (P> 0.05).

Table 2. Results of simple linear regression analysis with the predictive role of anger rumination and empathy

R R square

Beta B SE t P

Ruminating anger  0.231 0.053

0.231 0.232 0.06 3.42 0.001

According to Table 2, after entering each of the
empathy and anger rumination variables into the
simultaneous regression equation, the results showed

Conclusion

The aim of the present study was to investigate the
role of empathy and anger rumination in predicting
risky driving behavior. The results obtained from
Pearson correlation coefficient indicated that there is
no significant relationship between empathy and
risky driving behavior. In explaining these results, it
can be said that the application of empathy in various
fields of behavioral sciences is currently a hot topic.
Although the concept of empathetic communication
has increasingly attracted researchers' attention in the
study of public opinion research, there is still no
single definition of it. Therefore, in explaining the
lack of correlation between empathy and risky driving
behavior, it can be said that individuals' perception of
empathy depends on both the individuals' context and
the situation they are in. Thus, the perception of a
given situation can evoke different cognitive and
emotional empathetic behaviors from individuals; on
the other hand, current research on the relationship of
empathy has mainly focused on the processes of
evaluation and effectiveness of communication,

that only anger rumination was a positive and
significant predictor of driving behavior (f = 0.231,
P<0.001).

emphasizing perceptual communication and the
similarity of the audience's viewpoints.

The results obtained from the Pearson correlation
coefficient indicated that there is a positive and
significant relationship between anger rumination
and risky driving behavior. In explaining the results
obtained, it can be said that anger rumination
undermines and weakens an individual's ability to
manage and control anger, and this process disrupts
the management of anger-triggering situations,
increasing the likelihood of violent behaviors and
risky driving. Accordingly, anger rumination is
associated with an increase in the likelihood of
unhealthy behaviors (such as violence) due to its
impact on the analysis and weakening of anger
management, and thus can create a basis for an
increase in risky behaviors.
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