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The present study explored whether aggression, emotional regulation, cognitive inhibition, and attentional bias
towards emotional stimuli were related to risky driving behavior (driving errors, and driving violations). A total
of 117 applicants for taxi driver positions (89% male, M age = 36.59 years, SD = 9.39, age range 24–62 years)
participated in the study. Measures included the Ahwaz Aggression Inventory, the Diﬃculties in emotion regulation Questionnaire, the emotional Stroop task, the Go/No-go task, and the Driving Behavior Questionnaire.
Correlation and regression analyses showed that aggression and emotional regulation predicted risky driving
behavior. Diﬃculties in emotion regulation, the obstinacy and revengeful component of aggression, attentional
bias toward emotional stimuli, and cognitive inhibition predicted driving errors. Aggression was the only signiﬁcant predictive factor for driving violations. In conclusion, aggression and diﬃculties in regulating emotions
may exacerbate risky driving behaviors. Deﬁcits in cognitive inhibition and attentional bias toward negative
emotional stimuli can increase driving errors. Predisposition to aggression has strong eﬀect on making one
vulnerable to violation of traﬃc rules and crashes.

1. Introduction
The World Health Organization (2015) reported that motor vehicle
crashes (MVCs) were the third leading cause of death in 2012 in Iran.
Risky driving behavior is a signiﬁcant contributor to MVCs (Iversen,
2004; Lawton et al., 1997; Parker et al., 1995). One theoretical framework to study risky driving behavior proposed by Reason et al.,
(1990) emphasizes two types of risky driving behaviors having two
distinctive psychological constructs: errors and violations. Errors refer
to the inability to perform a series of designed actions to achieve an
optimal outcome. Violations are behaviors performed with the intention of violating traﬃc regulations. Moreover, research suggested that
errors can be split into slips (failure of attention), lapses (failure of
memory) and mistakes (failure of intention). Violations can be aggressive containing an interpersonally aggressive component whereas
“ordinary” violations are deliberate deviations from safe driving
without intention of harm (Lajunen et al., 2004; Özkan et al., 2006).
Further studies of risky driving behavior resulted in a more detailed
taxonomy of driver errors, which is based on underlying psychological
mechanisms including action errors (action execution), cognitive and
decision making errors (e.g., perception & attention), observation errors
⁎

(e.g., memory & recall), information retrieval errors and violations
(e.g., planning & intention) (for more details on driver error taxonomy
see, Salmon et al., 2010; Stanton and Salmon, 2009). Nevertheless, the
distinction between errors and violations of Reason et al. (1990) can be
located in “driver error” category of Stanton and Salmon (2009).
A psychological factor particularly relevant to risk taking behavior
in driving is feeling of anger and aggression (Deﬀenbacher et al., 2002;
Gonzalez-Iglesias et al., 2012; King and Parker, 2008). Aggression refers
to intended action to harm another person, and that the target wills to
avoid that. Literature on general aggression has distinguished reactive
aggression driven by anger and proactive aggression driven by an ultimate goal other than harm (instrumental) (Berkowitz 1993). However, Anderson and Bushman (2002) stated that the intention of all
types of aggression is harming and that such taxonomy is limiting and is
not able to consider aggressive acts with multiple motives. Also, in
driving situation distinguishing such dichotomy is often not possible
due to inability to ascertain the goal and intent of other drivers (King
and Parker, 2008). The present study draws upon the general aggression model (GAM), a model of aggression that is equally applicable to
both reactive and proactive aggression to examine the relevance of
aggression to risky driving (Anderson and Bushman, 2002). The general
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towards quick, unthoughtful actions without a consideration of the
consequences of these actions (Moeller et al., 2001). Also, some driving
parameters may negatively be aﬀected by impaired inhibition (e.g.,
Cheng et al., 2012; Constantinou et al., 2011; Dahlen et al., 2005;
Galovski and Blanchard, 2004; O'Brien and Gormley, 2013; Poó and
Ledesma, 2012; Rizzo et al., 2003; Thompson et al., 2007; Wickens
et al., 2008). For example, compared to young drivers with no oﬀenses,
those with oﬀenses showed poorer inhibitory control as measured by
the Go/No-go task (O'Brien and Gormley, 2013). In Iran, a study
showed that individuals with poor inhibitory control made more errors
and violations in driving, and may experience a higher number of motor
vehicle crashes (Tabibi et al., 2015).

aggression model (GAM), provides two points of entry for outcome
aggressive behavior. The initial is as either situational (aggressive cues
and provocations) or personal factors (e.g., aggressive trait). The second
is as an inﬂuence on appraisal and decision making, wherein accessibility of hostile concepts in memory and emotions hinders a thoughtful
reevaluation of the situation, which may produce an aggressive action
(Anderson and Bushman, 2002; Roberton et al., 2012). Roberton et al.
(2012) draws upon GAM and explain the impact of maladaptive emotion regulation on aggression. Some research has shown that the cognitive processes of inhibition and emotional self-regulation underlie the
experience of the aggression (Anderson and Bushman, 2002; Denson
et al., 2012; Pond et al., 2012).
Accepting the concept of aggression within the GAM we tested the
following psychological constructs to explain risky driving behavior:
Aggression trait, attentional bias, inhibition and emotional self-regulation.

1.3. Selective attention and risky driving behavior
Driving performance may be impaired if drivers are not paying
adequate attention to driving tasks in critical moments (Zhang et al.,
2014; Wickens et al., 2008). Driver distraction is estimated to be one of
the leading causes of MVCs (National Highway Traﬃc Safety
Administration, 2010).
Some studies have examined driver distraction resulting from performing secondary tasks while driving, such as cell phone conversations, eating, and adjusting in-vehicle controls (e.g., Stavrinos et al.,
2015; Strayer and Johnston, 2001; Stutts et al., 2005). Recent studies
have pointed to the impact of emotions on distractions (Pêcher et al.,
2009). Research shows that attention can be biased, or shifted, toward
emotional, task-irrelevant stimuli while performing a cognitive task.
Such eﬀect is called attentional bias.

1.1. Personal and situational factors of aggression and risky driving
behavior
Previous studies using various methodologies have consistently
linked aggressiveness to risky driving behavior (Deﬀenbacher et al.,
2002; Lajunen and Parker, 2001; Mesken et al., 2007; for review, Nesbit
et al., 2007). Relying on self-report measures, King and Parker (2008)
found that drivers with relatively high levels of trait aggressiveness
committed both aggressive and Highway Code violations more likely
and that accident-involved drivers were more angry and hostile than
accident-free drivers. Studies using a more ‘direct' observation of behavior such as simulated driving, replicated earlier subjective/self-report ﬁndings. For example, Schwebel et al. (2006) found that anger/
hostility predicted risky driving in a computer-simulated, virtual environment, even after accounting for the eﬀects of sex and years licensed. Other researchers have also demonstrated risky driving among
anger-prone drivers (Deﬀenbacher et al., 2003; Garrity and Demick,
2001).
Other lines of research considered state of anger, emphasizing that
anger in traﬃc may be caused by situational factors. Researchers assessed driving behavior of typical (non-anger prone) drivers in angerprovoking driving situations (Mesken et al., 2007; Stephens and
Groeger, 2011). Results showed that anger-provoking situations are
often inﬂuenced by recent driving constraints such as road construction
(Mesken et al., 2007; Stephens and Groeger, 2011). Mesken et al.
(2007) recorded driving speed and emotional state of drivers while they
were actually driving, showing that even low levels of anger may impact driving behavior such as an increased speed.
The interrelationship between personal and situational factors in
traﬃc situations have also been widely examined (Roidl et al., 2014;
Stephens and Groeger, 2009; Stephens et al., 2012). Anger provocation
in a sample of non-anger prone individuals lead to an increased tendency to underestimate the potential traﬃc hazards in a simulated
driving task. In low anger-provoking situations, drivers higher in trait
anger reported more anger and frustration and drove at higher speeds
(Stephens and Groeger, 2009). High trait anger drivers show higher
state anger, more aggression, and more risky behavior than low trait
anger drivers (Deﬀenbacher et al., 2003; Roidl et al., 2014). Despite this
ﬁnding, Stephens and Groeger (2009) found that in their sample those
drivers displaying average aggression levels demonstrated no relationship between anger predispositions and general driving behaviors.

1.3.1. Attentional biases
One cognitive deﬁciency induced by anger is attentional bias
(Eckhardt and Cohen, 1997). Attentional bias is a phenomenon in
which despite eﬀorts to ignore irrelevant stimuli, attention is directed
toward it (Fadardi and Ziaee, 2010; Williams et al., 1996). Williams
et al. (1996) noted that increasing emotional valence, the extent to
which an individual is attracted or repelled by an object, event or
person is accompanied by processing bias of that stimuli coding. Considerable evidence suggests that emotional stimuli compete with other
stimuli for attentional resources (Fadardi and Cox, 2005; Fadardi and
Ziaee, 2010; Williams et al., 1996). Some studies have measured attentional bias in diﬀerent groups of participants with the expectation
that one group of participants displays greater bias than another group
due to diﬀering personality traits. For example, aggressive participants
showed attentional bias in emotional Stroop tests and Go/No-go tasks.
Such attentional bias is observed toward face stimuli and aggressive
terms (Bertsch et al., 2009; Smith and Waterman, 2003, 2005; Williams
et al., 1996). Also, people experiencing anxiety or depression display a
higher level attentional bias (Eckhardt and Cohen, 1997). Fadardi and
Cox (2005) demonstrated that beyond the impact of cognitive performance and general inhibition of ability, stimuli related to one’s preoccupations are more likely to be inﬂuenced by selective attention.
Whether individual diﬀerences in attentional bias in emotional situations alters driving behavior is not fully understood. In the context of
driving, there are studies proposing that emotional states, such as
anger, sad or happy may misdirect attention and lead to driver distraction (Chan and Singhal, 2013; Neale et al., 2005; Pêcher et al.,
2009). The results are however, equivocal. For example, in a driving
situation, it is found that sad music led to risk-free driving whereas
happy music was associated with more dangerous driving such as
higher driving speed, and higher frequency of traﬃc violations, including disregarding red traﬃc-lights, lane crossings, and collisions in a
simulated driving task (Brodsky, 2002; Pêcher et al., 2009).

1.2. Inhibition, aggression, and risky driving behavior
Inhibition, the ability to prevent a strong, prepotent response, is an
essential prerequisite for a variety of cognitive functions. Impaired inhibition might be a source of impulsivity, attention deﬁcits, aggression,
poor self-regulation and decision making (Aron, 2007; Denson et al.,
2012; DeWall et al., 2011). Impulsivity refers to a general tendency

1.4. Emotional self-regulation, aggression and risky driving behavior
Emotional self-regulation involves strategies to manage current
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2. Method

emotions, their expression, and their experience in a manner that is
socially tolerable and suﬃciently ﬂexible (Gratz and Roemer, 2004).
Skills thought to underlie emotional self- regulation include emotional
awareness, emotional acceptance, ability to control impulsive behavior,
modulating emotion to guide behavior and proﬁciency in a variety of
emotion regulation strategies (Gratz and Roemer, 2004; Roberton et al.,
2012). Individuals with diﬃculty in regulating emotional states are
more likely to behave aggressively, show impulsivity, and have a tendency toward risky behavior (Denson et al., 2012; Magar et al., 2008;
Pond et al., 2012; Rivers et al., 2013; Roberton et al., 2012; Schreiber
et al., 2012).
Pond et al. (2012) studied one aspect of emotion regulation by
having participants diﬀerentiate their emotions into discrete categories
utilizing diary studies. They showed that people who reported feeling
more intense anger and those who were better at diﬀerentiating among
their negative emotions were less susceptible to aggression. With regard
to risky behavior, Rivers et al. (2013) found college students’ tendency
toward risky behavior was related to emotional intelligence. In fact, the
study demonstrated that two components of emotional intelligence,
perceiving emotions and managing emotions, had unique relations to
risky behavior. Few studies have considered the role of emotional selfregulation in driving behavior. Hancock et al. (2012) found that utilization of emotional self-regulation strategies, task-focused or emotionfocused, related to safe driving. Task-focused females and emotion-focused males drove more closely to the speed limit than their non-focused peers in a driving simulator task.

2.1. Participants
A total of 117 available drivers (89% male) who were applicants for
taxi driver positions and attending a course in Mashhad Traﬃc Cultural
Center participated in this study. The mean age of participants was
36.59 years (SD = 9.39 years; range 24–62 years). All participants had
a full driver’s license and had been driving for at least a year. Years of
driving experience were between 1 and 40 years (M = 12.45,
SD = 8.97). Average hours of driving per day ranged from 1 to 12 h
(M = 6.30, SD = 2.93). The majority (61.1%) of participants reported
no MVCs over the last year; 27.4% experienced one crash; and the remaining participants reported 2 or more crashes over the last year.
Approximately half (47.2%) of the participants reported not having
been ﬁned by police oﬃcer over the last year, 30.2% reported one ﬁne,
and the remaining participants reported 2 or more ﬁnes issued by police
oﬃcers over during the last year.
2.2. Instruments
We administered three questionnaires and two computerized tests
as follows:
The Ahwaz Aggression Inventory was used to measure aggression
(Zahedifar et al., 2000). This is a culturally adapted questionnaire.
Although feelings of aggression might be somewhat culture-free, there
are important aspects of aggressive behaviors which are culture-dependent (Bond, 2004). For example, it is almost normal to interrupt two
persons conversation for greeting or asking them questions, whereas in
some Western cultures this might irritate people. Another example is
driving behavior. Iranian drivers do not ﬁnd it truly bizarre to cut another driver and steal his/her right of way, but they can feel really
frustrated if a driver stops for pedestrians even if they are crossing inside of a marked crosswalk. Therefore, standard questionnaires based
on the Western culture cannot be valid and reliable enough to measure
aggressiveness in an Eastern culture. To compensate for the shortcoming, Zahedifar et al. (2000) used culture-free items from inventories
such as Buss and Durkee (1957) and Cattell et al. (1970) and added
items that are more pertinent to Iranian culture and developed Ahwaz
Aggression Questionnaire (AAQ). It includes 30 items using a 4-point
Likert scale (0 = never to 3 = always). The authors have reported good
validity and reliability for the questionnaire. The test-retest method
resulted in a correlation coeﬃcient of .70 (Zahedifar et al., 2000).
Higher scores indicated higher predisposition to aggression. Table 1
presents the results of Principal Component Analysis (PCA) with Varimax rotation for Ahwaz Aggression Inventory – Persian (Zahedifar
et al., 2000).
The Diﬃculties in Emotion Regulation Questionnaire −
Persian Version. (Gratz and Roemer, 2004) consists of 36 items and
measures 6 diﬃculties in emotion regulation including Nonacceptance
of Emotional Responses (NONACCEPTANCE), Diﬃculties Engaging in
Goal-Directed Behavior (GOALS), Impulse Control Diﬃculties (IMPULSE), Limited Access to Emotion Regulation Strategies (STRATEGIES), Lack of Emotional Clarity (CLARITY), and Lack of Emotional
Awareness (AWARENESS), using a 5-point Likert scale (1 = almost
never, 5 = almost always). The scale has high internal consistency (.93)
and all six subscales have Cronbach’s alpha of over .80 (Gratz and
Roemer, 2004). In Iran, exploratory factor analyses of the Persian
version, represented 6 factors and resulted in removal of 3 items (i.e.,
When I’m upset, I take time to ﬁgure out what I’m really feeling; When
I’m upset, I believe that my feelings are valid and important; When I’m
upset, I know that I can ﬁnd a way to eventually feel better). The reliability of the subscales for the Persian version was between .66 and
.88 using Cronbach’s alpha. A test-retest analysis showed correlation
coeﬃcients between .79 to .91 indicating an acceptable reliability
(Khanzadeh et al., 2012). For the current study Cronbach’s alpha was

1.5. The present study
Various studies have demonstrated a link between high trait aggression and poor driving outcomes. Also, there are studies indicating
that inhibition and emotional self-regulation play a signiﬁcant role in
modulating the experience of aggression. Moreover, studies indicate
that aggression might be provoked by conﬂicting situations, and that
the rise of emotional level may lead to attentional bias. We were interested in determining whether aggressive trait, inhibition, emotional
self-regulation and attentional bias aﬀect risky driving behavior. We
were interested in using the emotional Stroop methodology, a modiﬁed
version of classical Stroop, to examine the eﬀect of emotions on distracting attention. In particular, we wanted to see whether the presence
of aggressive emotional stimuli will lead to attentional bias; and that
the tendency toward attentional bias in the presence of aggressive
emotional stimuli will be related to risky driving behavior.
We examined the eﬀects separately for driving errors, driving violations and total risky driving behavior as assessed by the Driving
Behavior Questionnaire. DBQ proposes four types of risky driving behavior, errors, lapses, ordinary violation and aggressive violation
(Reason et al., 1990). However, Lajunen et al. (2004) found two secondorder factors deliberate violations included “ordinary” violation and
aggressive and unintentional errors included errors and lapses from the
four ﬁrst-order factors. Also, cross cultural comparisons as well as
studies in various countries have consistently demonstrated the distinction between errors and violations (Lajunen et al., 2004; Özkan
et al., 2006).
If attention is biased because of emotional stimuli then we hypothesized 1) higher scores in attentional bias would be related to
higher risky driving behavior, and that the correlation would be higher
for driving errors than driving violations; 2) higher reports of aggression would be related to more risky driving behavior, and that aggression would be more strongly correlated to driving violations than
driving errors; 3) higher diﬃculty in emotional regulation would be
related to more risky driving behavior, and that diﬃculties in emotion
regulation would be more strongly correlated to driving violations than
driving errors; and 4) higher inhibition would be related to lower risky
driving behavior, and that inhibition would be more strongly correlated
to driving errors than driving violations.
80
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behaved in the way described by each item, using a 6-point scale
(0 = never to 5 = almost always), with higher scores indicating more
risky driving behavior. In the current study, the DBQ total score, and
the scores for the subscales, namely, Errors and Violations were analyzed. The DBQ has been previously administered in Iran and have
resulted in high internal consistency and good test-retest reliability
(Özkan et al., 2006; Tabibi et al., 2015). The distinction between errors
and violations in DBQ has consistently been found across cultures
(Lajunen et al., 2004; Özkan et al., 2006). For the current study Cronbach’s alpha was .89 for total score and .80 and .85 for Violations and
Errors, respectively.
Also, for the current study, to conﬁrm the two factors Errors and
Violations a Conﬁrmatory factor analysis using Amos was computed.
The results are reported in Table 3.
A computerized version of the Emotional Stroop task, a laboratory
developed measure based oﬀ previous similar tasks (Fadardi and Ziaee,
2010) was provided to measure attentional bias. The task was run using
Superlab software (Cedrus-Corporation, 1999). Generally, the emotional Stroop task presents a variety of words, including emotional
words (e.g., threatening) and neutral words, in diﬀerent colors. Participants are requested to say the color of the word as quickly and accurately as possible, while ignoring its semantic content. The high response time in saying the color of the emotional words compared to
neutral words implies attentional bias and is called the emotional interference score.
For the current study, the emotional Stroop Test’s procedure was
extended to include emotionally provoked scenarios. We used emotional words related to aggressive driving behaviors as well as words
related to non-driving negative emotions. The word stimuli were
written in diﬀerent colors (red, yellow, green and blue). Based on Hu
et al. (2013), we also showed clips presenting a potential anger-provoking event in order to elicit a negative emotional state. The participant’s task was to watch the clip after which they were required to
identify the color of the word stimuli. Interference or attentional bias
was calculated by subtracting the average response time to neutral
words from the average response time to emotional words. In addition,
we administered the classic Stroop task, to account for the variance of
its interference score in later statistical analyses.
A variety of clips presenting both emotional traﬃc situations and
non-traﬃc events were shown to a number of drivers and non-drivers to
determine whether the clips elicited the negative emotion of anger. The
six clips (three traﬃc related, three non-traﬃc related) with highest
rating in terms of anger emotions were selected. The three clips of
emotional traﬃc situation were running red lights at elevated speeds,
road rage driving, and tailgating. The three clips of emotional nontraﬃc events were clashes, skirmishes, and ﬁghts in football and a
boxing match. Additionally, three neutral clips of a driving situation
(without any violations) were selected. The duration of each clip was
30 s and the interval between the presentation of clips and words was
5000 milliseconds.
Following the presentation of the clips, participants selected traﬃc
related negative emotional words, non-traﬃc related negative emotional words, and neutral words. The following procedure for selecting
emotional and neutral words was taken. First, based on the literature, a
check-list of aggressive driving behaviors was presented to a number of
individuals. These individuals indicated what emotional state(s) the
behaviors elicited and rated the strength of that emotional state on a
scale from zero to ten. Words that were frequently identiﬁed with high
negative emotional levels were selected. Non-traﬃc negative emotional
words and neutral words (with zero emotional level) were similarly
selected. The negative emotional and neutral words were homogenized
with regard to the mean number of letters (average 5 letters), mean
number of syllables (average 2), and semantic relationship. At the end,
seven words were chosen for the high negative emotion, non-traﬃc,
and neutral categories. The negative emotion words related to aggressive driving behavior were identiﬁed as tailgating, weaving in and

Table 1
PCA with Varimax rotation for Ahwaz Aggression Inventory – Persian.
Items

Factor 1

Certain minor issues make me nervous.
When I think about past events, I feel
dismayed.
I do lots of things that make me regret.
When something gets in my way to do my plan, I
feel angry.
Unfairness make me angry.
I can’t tolerate failure.
Even when I hide my anger from others, I think
about it for a long time.
Some of my friends have certain habits that make
me nervous.
I blame myself.
Others’ foolish acts make me angry.
I feel a heavy burden on my shoulders.
I get angry when others criticize me.
When people delay, I get angery.
When I couldn’t get my way, I feel upset
When I get angry I couldn’t control my words
When I get angry, I insult others
When I get angry I display irrational behavior
I am persistent in my views.
When I get angry I hit others
When I get angry I threw things.
Bad thought in my head makes me embarrassed.
Others consider me as a violent person.
If a salesperson mistreats me, I yell at him/her.
If someone says something stupid to me, they get
what they deserve.
When a car passes carelessly, I shout at the
driver.
I ﬁght with anyone who insults me or my family.
If someone hurts me, I will hurt him/her.
I am interested in rough sports.
People, who hurt me, look for trouble.
When others disagree with me, I argue with
them.
Eigenvalue
Explained variance
Cronbach’s alpha
Cronbach’s alpha (Current study sample)

.59
.58

Factor 2

Factor 3

.57
.57
.56
.55
.54
.53
.49
.49
.48
.48
.47
.46
.63
.57
.51
−.51
.50
.49
.48
.45
.57
.56
.55
.53
.53
.49
.46
.46
14.9
15.9
.87
88

4.13
4.4
.85
.67

3.57
3.8
.76
.82

Factor 1: anger and nervousness; Factor 2: aggressive and insulting; Factor 3: obstinacy
and revengeful; KMO = .85, p < 0.001; Bartlet’s χ2 = 1255, p < .001; Total explained
variance = 24.1.
Table 2
PCA with Varimax rotation for Diﬃculties in Emotion Regulation Questionnaire – Persian
Version.

Eigenvalue
Explained
variance
Loaded variables
Mean
SD

Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor 6

73.9
11.02

3.91
10.86

3.79
10.53

52.4
8.06

2.38
6.16

1.99
5.55

7
24.72
6.52

5
34.14
4.46

6
20.70
5.16

3
10.96
2.66

6
20.60
4.46

6
21.20
5.56

Factor 1 = NONACCEPTANCE, Factor 2 = GOALS, Factor 3 = IMPULSE, Factor
4 = CLARITY, Factor 5 = AWARENESS, Factor 6 = STRATEGIES; KMO = .91,
p < 0.001; Bartlet’s χ2 = 5.60, p < .001; Total explained variance = 51.36; minimum
factor loading = .30.

.87. Higher scores indicated greater diﬃculties with emotional selfregulation. Table 2 presents the results of PCA with Varimax rotation
for Diﬃculties in Emotion Regulation Questionnaire – Persian Version
(Khanzadeh et al., 2012).
The Persian version of the Driver Behavior Questionnaire (DBQ)
(Lajunen et al., 2004) that assesses diﬀerent types of risky driving behavior, including violations and errors, was administered. The questionnaire had 27 items and participants indicated how often they
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Table 3
Goodness-of-Fit Indicators of two-factor solution for DBQ: item loadings, ﬁt indexes, chi-square, and degree of freedom values.
Item number, factor & the item
Q4 ⟵ Errors Queuing to turn left onto a main road, you pay such close attention to the main stream of traﬃc that you
nearly hit the car in front.
Q5 ⟵ Errors Fail to notice that pedestrians are crossing when turning into a side street from a main road.
Q7 ⟵ Errors Fail to your rear-view mirror before pulling out, changing lanes etc.
Q8 ⟵ Errors Brake too quickly on a slippery road, or steer the wrong way in a skid.
Q12 ⟵ Errors On turning right, nearly hit a cyclist who has come up on your inside.
Q13 ⟵ Errors Miss “Give Way” signs, and narrowly avoid colliding with traﬃc having right of way.
Q15 ⟵ Errors Attempt to overtake someone that you hadn’t noticed to be signalling a left turn.
Q26 ⟵ Errors Underestimate the speed on an oncoming vehicle when overtaking.
Q1 ⟵ Errors Hit something when reversing that you had not previously seen
Q2 ⟵ Errors Intending to drive to destination A, you “wake up” to ﬁnd yourself on the road to destination B, perhaps
because the latter is your more usual destination.
Q3 ⟵ Errors
Q11 ⟵ Errors Switch on one thing, such as the headlights, when you meant to switch on something else, such as the
wipers.
Q14 ⟵ Errors Attempt to drive away from the traﬃc lights in third gear.
Q18 ⟵ Errors Forget where you left your car in a car park.
Q21 ⟵ Errors Misread the signs and exit from a roundabout on the wrong road.
Q25 ⟵ Errors Realise that you have no clear recollection of the road along which you have just been travelling.
Q9 ⟵ Violations Pull out of a junction so far that the driver with right of way has to stop and let you out.
Q10 ⟵ Violations Disregard the speed limit on a residential road.
Q17 ⟵ Violations Stay in a motorway lane that you know will be closed ahead until the last minute before forcing your
way into the other lane.
Q19 ⟵ Violations Overtake a slow driver on the inside.
Q20 ⟵ Violations Race away from traﬃc lights with the intention of beating the driver next to you.
Q22 ⟵ Violations Drive so close to the car in front that it would be diﬃcult to stop in an emergency.
Q23 ⟵ Violations Cross a junction knowing that the traﬃc lights have already turned against you.
Q27 ⟵ Violations Disregard the speed limit on a motorway.
Q6 ⟵ Violations Sound your horn to indicate your annoyance to another road user.
Q16 ⟵ Violations Become angered by another driver and give chase with the intention of giving him/her a piece of your
mind.
Q24 ⟵ Violations Become angered by a certain type of driver and indicate your hostility by whatever means you can.
χ2 (df = 323) = 535.56

.58
.47
.59
.35
.48
.50
.63
.61
.39
.54
.54
.41
.57
.50
.60
.46
.54
.79
.43
.63
.26
.66
.55
.78
.38
.40
.36
RMSEA = 0.07

CFI = 0.75*

χ2/df = 1.66

Note: A good ﬁt of model should, in general, have 2:1 or 5:1 χ2/df, CFI > 0.90, and RMSEA < 0.10 (preferably < 0.05) indexes. *The CFI on this is not great. It is likely to do with the
small sample size (Marsh et al., 1988).

• The score for negative emotional interference = the average response

out, ﬁsh tailing, accident, crash, deviation, and danger. The non-traﬃc
negative emotional words were anger, conﬂict, humiliation, intimidation, beatings, insults, and hatred. The neutral words were zebra
crossing, gear, clutch, pedals, parking, and tunnel. The font size of
words was 150 and each word was displayed on the screen for 2000
milliseconds and with the interval of 500 milliseconds. In whole, there
were 284 trials, including 32 trails for classic Stroop task. The 252 trials
in emotional Stroop task were presented in 9 blocks of 28 trials. Fig. 1
presents a visual model of the task.
The combination of emotional clips with words was counterbalanced. Each category of clips was presented with three categories of
words: clips of emotional traﬃc situation were presented once with
words consistent with their emotions, once with non-driving negative
emotion words, and once with neutral words. The same procedure was
used for the clips of emotional non-traﬃc events. To eliminate the effects of practice, the order in which the clips and words were presented
was counterbalanced creating 6 diﬀerent versions of the task. In order
to prevent a biased Stroop eﬀect, all participants conducted the classic
Stroop task ﬁrst.
Fadardi and Ziaee (2010) conducted a test-retest reliability and
factor analysis with the emotional and classical Stroop tests, ﬁnding an
internal consistency of the interference of emotional words as .80. For
the current study Cronbach's alpha was .73.
No responses and wrong responses (i.e., naming the color of the
words incorrectly) were excluded from data. Only the response time of
correct responses was taken into account. In addition, unrealistic responses, very fast responses (e.g. > 300 ms) or very slow responses
(e.g. < 1200) were excluded. To calculate the interference score, the
average response time to an easy class (neutral words) was deducted
from the average time to respond to diﬃcult class (Fadardi and Ziaee,
2010)., therefore:

•

time to neutral clips with neutral words–the average response time to
negative emotional clip with negative emotional words.
The score for classic Stroop interference = the average response time
to the congruent words–average response time to incongruent words.

The results obtained from classic Stroop interference scores were
used as an indicator of the inhibition processes and cognitive ﬂexibility.
Lower scores indicated higher interference scores. The scores of negative emotional interference were considered an indicator of attentional
bias to negative emotional stimuli. Lower scores indicated higher interference scores.
The Go/No-Go Task was used to measure cognitive inhibition. An
fMRI study (Morooka et al., 2012), investigating the neural reactivity of
the brain during completing both Stroop and Go/No-go tasks revealed
that the tasks tap diﬀerent aspects of selective attention and response
inhibition. Consequently, the authors suggested that a combination of
the two tasks will be useful in the multifaceted assessment of selective
attention and response inhibition; the two cognitive processes are
considered important in driving behavior. Therefore, to reduce the
number of tests administered and to cover both processes in a single
administration, a novel Go/No-go task using the classic Stroop color
word stimuli was developed. Participants were presented with blocks of
color words (blue, green, yellow, and red) and asked to press Space key
to the word congruent with its color ink and not press any key to the
word incongruent with its color ink. A total of 100 trials with 70% Go
stimuli (congruent color-words) were presented. Stimuli were presented
for 3000 milliseconds and the interval between the presentation of
stimuli 500 milliseconds. Two scores were obtained: (1) response time
to Go stimuli, (2) and number of errors (including both errors of
commission and omission). Fig. 2 provides a visual presentation of the
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Fig. 1. Visual presentation of Emotional Stroop task. Clip 1 presents a traﬃc-related emotional situation. Clip 2 presents non-traﬃc related emotional situation. Clip 3 presents
emotionally neutral situation. Participants are required to press the following keys for colors of each word: red color = “?” key; yellow color = “m” key; green color = “c” key; blue
color = “z” key. The color of each key was identiﬁed with corresponding color sticks. (For interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web
version of this article.)

3. Results

task.

Outlier detection indicated that one participant’s score from the
emotional Stroop scores and one from errors of the Go/No-go task were
over 3 SD and were removed. Pearson correlation coeﬃcients, a parametric statistic, were computed among scores on the DBQ (total, driving
errors & driving violations), the AAI, Diﬃculties in emotion regulation,
the Stroop, and the Go/No-go tasks. All three DBQ scores correlated
signiﬁcantly with interference score (RT) of the classic Stroop task.
Those with higher scores on total DBQ and its subscales had higher
scores of interference in classic Stroop task. Only scores of driving error
were positively correlated to response time of the Go/No-go task.
These results are presented in Table 4.
A partial correlation coeﬃcient was computed between scores on
the emotional Stroop task (Mean = −140.14, SD = 483.07) and DBQ
scores with the interference score of classic Stroop task as covariate.
This correlation was calculated to remove the shared variance of the
classic Stroop scores with that of the emotional Stroop task. Results are
presented in Table 5.

2.3. Procedure
Participants were recruited through volunteering when attending a
course in Mashhad Traﬃc Cultural Center. All participants provided
signed informed consent. The computerized tasks were administrated
using a DELL 16 inch laptop in a private area within a well-lit room. All
participants provided demographic information such as age, gender,
number of hours of driving per day, number of years of driving, years of
driving license, the number of motor vehicle crashes, and the number of
ﬁnes in the prior 12 months. A crash was deﬁned as any kind of collision, with results ranging from a minor damage to the car to the death
of a person, whether culpable or not. The administration order of the
remaining tasks were as follows: emotional Stroop task, Go/No Go
Task, DBQ, Ahwaz aggression inventory (AAI), and Diﬃculties in
Emotion Regulation Questionnaire. The procedure took approximately
1 h.

Fig. 2. visual presentation of the Go/No go stimuli. Congruent colorwords should be responded by pressing space bar (go stimulus).
Incongruent color-words requires no response (no go stimulus).
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NONACCEPTANCE = Nonacceptance of Emotional Responses; GOALS = Diﬃculties Engaging in Goal-Directed Behavior; IMPULSE = Impulse Control Diﬃculties; STRATEGIES = Limited Access to Emotion Regulation Strategies;
CLARITY = Lack of Emotional Clarity; AWARENESS = Lack of emotional awarenes.
* p < .05.
** p < .01 level.
*** p < .001.

1
.32***
1
−.21*
−.16
1
−.24**
.05
.16
1
.28**
−.15
−.16
−.04
1
.68***
.42***
.11
.81***
−.16
.00
.11
1
.63***
.51***
.48***
.00
.71***
−.15
.06
.09
1
.36***
.44***
.53***
.24**
.019
.73***
−.19*
.17*
.25**
1
.61***
.17
.30**
.47***
.27**
.24**
.09
.37***
−.12
.01
.04
1
.92***
.83***
.67***
.59***
.53***
.54***
.31**
.40***
.51***
.44***
.32***
.08
.52***
−.22*
.17
.15
1.DBQ (total score)
2.Driving errors
3.Driving violations
4.AAI (total)
5.Anger & nervousness
6.Aggressive & insulting
7.Obstinacy & revengeful
8.NONACCEPTANCE
9.GOALS
10.IMPULSE
11.STRATEGIES
12.CLARITY
13.AWARENESS
14.Diﬃculties in Emotion regulation (total score)
15.Classic Stroop (interference RT)
16.Go/No-go (RT)
14.Go/No-go (error)

.59
.60
.62
.74
1.01
.56
.47
2.66
2.60
2.06
2.08
2.37
2.06
2.30
−112.64
546.01
2.73

.45
.48
.52
.41
.55
.38
.48
.88
.91
.80
.80
.99
.67
.55
142.54
92.89
2.59

1
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.02
.07

1
.54***
.49***
.46***
.53***
.52***
.46***
.39***
.09
.62***
−.15
.06
.12

1
.15
.25**
.42***
.26**
.17
.11
.33**
−.15
.04
.01

1
.38***
.11
.83***
−.24**
.09
.11

1
.02
.58***
−.09
.01
.08
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9
8
7
6
5
4
3
2
1
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M

Table 4
Pearson correlation coeﬃcients between DBQ (driving errors & driving violations), Ahwaz aggression scale, Classic Stroop and Go/No-go tasks.
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Table 5
Partial correlation coeﬃcient scores in emotional Stroop task and DBQ scores with interference score of Stroop task as covariate.

Attentional bias
Emotional Stoop

DBQ

Driving errors

Driving violations

−.19*

−.22*

−.13

p < .05.
Table 6
Regressing total score of DBQ, driving errors and driving violations on scores of Ahwaz
aggression scale, emotional regulation, Go/No-go, classic Stroop and emotional Stroop
tasks.
Predictors of driving violations

B

SE

β

t

Aggression
Anger and Nervousness
Aggressive and Insulting
Obstinacy and Revengeful
Diﬃculties in emotion regulation (total
score)

.271
.276
.301
.039

.100
.136
.111
.090

.278
.208
.262
.041

2.708**
2.038*
2.716**
.439

.001
−.003

.001
.016

.064
−.016

.799
−.207

−.003

.001

−.086

−1.082

.000

.000

−.065

−.842

.077
.061
.233
.283

.086
.117
.095
.077

.091
.053
.234
.337

.894
.526
2.447*
3.671***

Cognitive inhibition Go/No-go task
RT
Error

.001
.010

.000
.014

.197
.054

2.476*
.699

Cognitive inhibition Classic Stroop task
Interference score (RT)

.000

.001

−.059

−.756

Attentional biased Emotional Stroop task
Emotional Interference score (RT)

.000

.000

−.214

−2.797**

.16
.151
.238
.185

.08
.108
.088
.071

.200
.13
.250
.23

2.03*
1.399
2.710**
2.599*

Cognitive inhibition Go/No-go task
RT
Error

.001
.007

.000
.012

.14
.04

1.856
.545

Cognitive inhibition Classic Stroop task
Interference score (RT)

.000

.000

−.07

−1.028

Attentional biased Emotional Stroop task
Emotional Interference score (RT)

.000

.000

−.144

−1.952

Cognitive inhibition Go/No-go task
RT
Error
Cognitive inhibition Classic Stroop task
Interference score (RT)
Attentional biased Emotional Stroop task
Emotional Interference score (RT)
Predictors of driving errors
Aggression
Anger and Nervousness
Aggressive and Insulting
Obstinacy and Revengeful
Diﬃculties in emotion regulation (total
score)

Predictors of DBQ (total score)
Aggression
Anger and Nervousness
Aggressive and Insulting
Obstinacy and Revengeful
Diﬃculties in emotion regulation (total
score)

* p ≤ 0.05.
** p < 0.01.
*** p < 0.001.

Table 5 shows that after accounting for the variance of the classic
Stroop interference score, the emotional Stroop interference score still
remained signiﬁcantly correlated with the DBQ and with driving error.
Table 6 shows the results of three separate hierarchical regressions
with the DBQ, driving errors and driving violations as criterion variables, and scores on the AAI subscales, the Go/No-go task, the classic
Stroop task, the emotional Stroop task, and Diﬃculties in emotion
regulation as predictor variables. Because ﬁve of the six subscales of
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committing risky driving behavior than those without such a high
tendency.
In the regression analyses, the results indicate that all three components of aggression that are anger and nervousness, obstinacy and
revengeful and aggression and insults could predict driving violations
as much as 46%. Those with a higher predisposition to feel angry,
frustrated, provoked, and revengeful are more likely to commit driving
violations. The remaining variables, including cognitive inhibition assessed by the Go/No-go and the Stroop tasks, and attentional bias assessed by the emotional Stroop task, were not signiﬁcant suggesting
that aggression trait is important psychological factor in driving violations. This is consistent with studies indicating that drivers scoring
high on trait aggression tend to experience more emotions in speciﬁc
traﬃc situations (e.g., traﬃc jam, slow traﬃc, slow car or encountering
inappropriate behavior by other drivers) than others, and, as a result,
drive faster and generate more traﬃc violations (Deﬀenbacher et al.,
2003; Mesken et al., 2007; Roidl et al., 2014).
Furthermore, regression analysis indicated that diﬃculties in emotion regulation (34%), obstinacy and revengeful component of aggression (23%), emotional Stroop (21%) and Go/No-go response time
(20%) inﬂuenced driving errors. Diﬃculty regulating emotions was
predictive of driving errors, even after adjusting for the other variables
in the model. This result is in line with studies indicating that poor
strategies for regulating emotional states and the inability to self-calm
may lead one to behave aggressively, show impulsivity and have a
tendency toward risky behavior (Magar et al., 2008; Rivers et al., 2013;
Roberton et al., 2012; Schreiber et al., 2012). Diﬃculties with emotional regulation, the inability to stay calm and focused while driving,
may result in unsafe driving behaviors. Drivers who are better at
adapting strategies to regulate their emotions may experience less
distress over the intense emotions experienced in traﬃc situations.
These people may have the ability to engage in desired behaviors when
experiencing negative emotions, to maintain calmness in situations
where others would feel overwhelmed or out of control, as well as to
concentrate and focus on the task of driving in a stressful traﬃc situation.
Also, drivers who scored higher on the obstinacy and revengeful
component of aggression were more likely to report higher driving
errors on the DBQ. Those who think of revenge easily when insulted or
frustrated are more likely to make errors while driving. It seems that
tendency to revenge and stubbornness leads one to errors such as not
being able to notice pedestrians when turning onto a side street, not
stopping or yielding when signs indicate to do so, or to misreading road
signs. This relationship could be explained considering the traﬃc context of Iran. There are ambiguities in traﬃc environment and enforcement in Iran. Poor infrastructure, low level of rule compliance and inconsistency with enforcement increases interpersonal conﬂicts which in
turn may increase the likelihood of driving errors (Özkan et al., 2006;
Tabibi et al., 2015). Further analysis of data indicated that, consistent
with previous studies in Iran (Tabibi et al., 2015), driving errors was
higher for crash-involved compared to crash free drivers. The crashinvolved drivers reported higher scores in aggression, lack of emotional
clarity and diﬃculty in engaging in goal-directed behaviour. These
results may be in line with the proposition that conﬂicting situation of
traﬃc in Iran may increase interpersonal conﬂicts speciﬁcally of those
drivers with aggression trait and poor self-regulatory skills causing
higher driving errors and crashes. How traﬃc context, aggression and
emotion regulation interplay in driving errors and crashes requires
further delineating studies. found that compared to Western/Northern
European countries, Iranian drivers reported higher aggressive violations and errors. A high number of drivers (39%) in the current study
reported to have experienced at least one crash in the previous year.
This is consistent with epidemiological studies of the crash death rate in
Iran (WHO, 2015), survey studies such as that of Tabibi et al. (2015)
and Moghaddam et al., 2017 which all are indicative of the high risk of
crash involvement in Iran. In the current study we measured any crash

Diﬃculties in emotion regulation were signiﬁcantly related to all
variables of the DBQ, total score for Diﬃculties in emotion regulation
was entered (see Table 4).
With regard to the driving violations score of the DBQ, the model
was signiﬁcant (R2=.46, ΔR2 = .42, F(8101) = 10.67, p < .001).
Table 6 shows that all three subscales of AAI that is anger and nervousness (.28), obstinacy and revengeful (.26) and aggression and insults (.21) were signiﬁcant, accounting for 46% of variance. The remaining cognitive variables were non-signiﬁcant.
With regard to the driving errors score of the DBQ, the model was
signiﬁcant (R2 = .47, ΔR2 = .42, F(8101) = 11.8, p < .001). Table 6
shows that obstinacy and revengeful subscale of AAI (23%), emotional
regulation (34%), emotional Stroop (21%) and Go/No go response time
(20%) were signiﬁcant variables. The remaining cognitive variables
were non-signiﬁcant.
With regard to the DBQ total score, the model was signiﬁcant
(R2 = .51, ΔR2 = .47, F(8101) = 12.9, p < .001). Table 6 shows that
two subscales of AAI, anger and nervousness (20%) and obstinacy and
revengeful (25%), and emotional regulation (23%) were signiﬁcant,
accounting for 51% of variance. The remaining cognitive variables were
non-signiﬁcant.
At the end, since, 39% of the sample reported having at least one
crash in the previous year, we took this opportunity to look at diﬀerences between the sub-sample of crash involved drivers (n = 44) with
the crash free sub-sample (n = 67) in terms of all study variables. We
computed t-test to examine the diﬀerences. Results indicated that crashinvolved drivers scored signiﬁcantly higher in driving errors
(t109 = 1.99, p = .048); angry and nervousness of AAI (t108 = 2.52,
p = .013); obstinacy and revengeful of AAI (t109 = 2.50, p = .014);
AAI total score (t109 = 2.83, p = .005); GOALS (t109 = 2.12,
p = .035) and CLARITY (t109 = 2.19, p = .03) of Diﬃculties in
emotion regulation.
4. Discussion
The current study sought to determine whether risky driving behaviors, including driving errors and driving violations, were related to
aggression, inhibition, diﬃculties in emotion regulation and attentional
bias.
In the correlational analyses, results indicated that aggression,
emotional self-regulation, and cognitive inhibition assessed by the
classic Stroop task related signiﬁcantly to driving violations.
Individuals with a higher tendency to aggression, more diﬃculty in
regulating emotions, and poorer inhibitory control were those reporting
higher numbers of driving violations. Considering driving errors of
DBQ, all components of aggression as well as emotional self-regulation,
except lack of emotional awareness, were signiﬁcantly associated with
higher reports of driving errors in DBQ. People who showed a diminished capacity for regulating their emotional state were more likely to
make errors in driving. Reaction time of the Go/No-go task was related
to driving errors. Drivers with poor cognitive inhibitory ability reported
higher rate of driving errors. This correlation is further supported by the
signiﬁcance of the classic Stroop interference score for driving errors.
Also, the interference score of the emotional Stroop task related to
driving errors. Those with a higher tendency to attentional bias reported a higher rate of driving errors. Considering total score of DBQ,
all components of aggression as well as that of diﬃculties in emotion
regulation, except lack of emotional awareness, signiﬁcantly related to
risky driving behavior as measured by the DBQ total score. Those
having higher scores in aggression trait were more likely to report risky
driving behavior than those with lower scores in aggression trait. Also,
those having more diﬃculties with emotional self-regulation were more
likely to show risky driving behavior. The interference score of the
emotional Stroop task related to risky driving behavior with those
drivers displaying a higher tendency to attentional biases when encountering emotional stimuli, and being more likely to report
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emotional state might be aﬀected by this diversity. It is suggested that
young people are more sensitive to emotionally invoked situations.
Furthermore, gender, driving experience, how important driving is to
the driver, and how much they enjoy it (driving motivation) aﬀect
emotional episodes experienced on the road. Therefore, we cannot be
sure that all participants perceived the clips presented in the emotional
Stroop test as negative, despite the pre-test. Gomez and Danuser (2007)
indicated that it is necessary to make distinction between emotions that
occur spontaneously and those that are induced by specially construed
situations (here video clips). It is important to note that we used withinsubject methodology to measure tendency toward attentional bias using
the emotional Stroop task. Further studies could utilize a betweensubjects methodology to study bias, where it is expected that one group
of participants may display greater bias than another group of participants (e.g., aggressive drivers may show greater bias towards anger
expressions than healthy control drivers). Moreover, the study would be
greatly strengthened if measures of actual behavior (simulated driving
task) were taken. Given that participants – were applicants for taxi
driver positions – might have been motivated to portray their driving
experiences in an overly positive light, and that in some way might
limit the external validity of the results. Finally, the order of study task
administration was not randomized. The computer tasks could have
aﬀected survey responses. However, it should be mentioned that the
tasks were diﬀerent in terms of the type and the content. The consistency of most results of the current study with that of previous studies may indicate a negligible eﬀect.
Nevertheless, the results of the current study emphasized the strong
role of aggression in a driver’s decision to violate traﬃc rules and to
evoke driving errors. The ability to regulate emotional state may, to
some extent, increase resiliency to aggression when people are provoked to feel anger in traﬃc situations. It is plausible that strategies to
control or neutralize one’s anger could reduce the number of driving
errors and crashes made in these types of driving situations.
However, other mediating factors need to be explored. Anderson
and Bushman (2002) indicate that the relationship between anger experience and behavioral expression is moderated by cognitive appraisals. We postulate that the anxiety inducing traﬃc situation in Iran may
trigger aggression more readily, making aggression a strong contributor
to risky driving behavior. The interaction of situational traﬃc factors
and personal predisposition to aggression warrants further examination. Moreover, the role of inhibitory control is once again called upon
as a signiﬁcant factor to lessen driving errors, emphasizing the importance of self-control for Iranian drivers. It also underscores the framework proposed by Reason et al. (1990) that driving errors are the
function of information processing failures.

whether minor or major and culpable or not. It would be informative
that future directions tease apart severe vs minor, as well as culpable vs
inculpable crashes.
With regard to attentional bias and driving errors, the results of
partial correlations indicated that after adjusting for the classic Stroop
interference score, the interference score of the emotional Stroop task
remained signiﬁcant for driving errors. Participants who took longer to
name the colours of emotionally negative words than to name the
colours of neutral words in negative emotion eliciting situations were
those who reported more driving errors. Based on the assumption that
the increased response time occurs because emotionally negative words
require more attention than neutral words (Williams et al., 1996), those
who take longer to respond in the emotional Stroop test are those who
make more driving errors. This relationship remained signiﬁcant in
regression analysis, after accounting for the impact of the other variables in the model, including the Go/No-go task. Considering the fact
that the attentional bias is the result of the eﬀect of emotion on cognition, and its signiﬁcant relation with driving errors might however, be
consistent with ﬁndings indicating that emotional state aﬀects driving
performance (Hu et al., 2013; Pêcher et al., 2009). In their study Hu
et al. (2013) induced negative emotion by video clips such as a video
clip depicting some cases of traﬃc accident and tragic scenes after
accidents. They found that negative emotional state inﬂuenced drivers’
traﬃc-related cognition and behavior. While negative emotion successfully raised drivers’ perception of traﬃc risk, it also lead to increased favourability of risky driving (attitude) and a tendency of risky
driving behavior, including speeding (Hu et al., 2013). The eﬀect of
distraction caused by emotional state (attentional bias) on cognitive
skills related to driving and driving performance is complicated and
requires through and speciﬁc studies.
The result of the correlation and the regression model indicated that
reaction time as measured by the Go/No-go task can predict driving
errors. Those individuals with a poorer inhibitory control were more
likely to report making more errors in driving. This is consistent with
previous research (e.g., Tabibi et al., 2015), where among the three
cognitive components of executive function, working memory, sustained attention and inhibition, inhibitory control was predictive of
driving errors. Also, the result is consistent with the result of O'Brien
and Gormley’s (2013) study, which showed that compared to young
driving non-oﬀenders, oﬀenders showed poorer inhibitory control as
measured by the Go/No-go task (O'Brien and Gormley, 2013).
With respect to total score in DBQ anger and nervousness, obstinacy
and revengeful the two components of aggression and diﬃculties in
emotional regulation signiﬁcantly predicted higher scores in risky
driving behaviour, suggesting that aggression trait and the inability to
regulate ones emotional state are important psychological factors in
general risky driving behaviour.
Considering general aggression model (GAM), results indicate that
various types of risky driving behaviour are inﬂuenced diﬀerently by
diﬀerent factors proposed by GAM. While, emotion regulation, aggression trait, inhibition, and attentional bias inﬂuenced driving errors,
only aggression inﬂuenced driving violations. Nevertheless, aggression
trait and emotion regulation inﬂuenced risky driving behaviour, in
general.
Additionally, Tabibi et al. (2015) found that being male played a
signiﬁcant role in committing driving violations. The current study
population was almost all male (89%) and male driver aggression was a
signiﬁcant factor for driving violations. Further study is required to
elucidate the interaction between gender and aggression in driving
violations.

5. Conclusion
Aggression and diﬃculties in emotion regulation explained the
higher frequency of risky driving behavior. Diﬃculties in emotion
regulation, obstinacy and revengefulness, cognitive inhibitory control,
and tendency toward attentional bias in the face of emotional stimuli
explained the higher frequency of driving errors. The single factor of
aggression, all its components, explained the higher frequency of
driving violations. The results indicate that predisposition to aggression
play an important role in committing various risky driving behaviors
and crashes among applicants for taxi driving positions in Iran.
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