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Highlights

Highlights

Mind wandering mediates the positive effects of both Neuroticism and Extraversion on aberrant
driving behaviors.

The negative relationship between Conscientiousness and aberrant driving behaviors is partially
mediated by the mind wandering tendency.

Mind wandering mediates the relationship between personality traits and driving over and above
the nationality group.

The screening of at-risk drivers should include the assessments of both personality and mind

wandering tendency.
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1. Introduction

Distracted driving, “the diversion of attention away from activities critical for
safe driving toward a competing activity” (Lee et al., 2009, p. 34), is a road safety
concern determining accidents, injuries, and deaths. During the 2019, 3,142 on 36,096
road fatalities in the United States were due to distraction (i.e., 8.7%; NHTSA, 2020) In
Australia, distraction was a contributing factor to 14.0 percent of the registered crashes
with injuries (Centre for Road Safety 2017). In Italy, during 2020, distracted driving
contributed to 40.2 percent of the total registered crashes (Istat, 2021).

Drivers can be distracted by either external or internal sources of distraction.
External distractions include secondary tasks initiated by the driver (e.g., texting) and
specific events/cues that attract the driver’s attention (e.g., advertising signs). Internal
distractions, instead, include inattention to driving tasks due to shifted focus toward
internal thoughts (i.e., worries). The ‘mind wandering’ (MW), an internal distraction,
describes the attention diversion away from the current primary task toward internal
mentation (Smallwood & Schooler, 2006). People’s minds wander approximately half
of the waking time, more frequently during repetitive activities and during activities that
requires low cognitive effort (Schooler et al., 2011; Killingsworth and Gilbert, 2010).
MW might be both spontaneous and deliberate (Seli et al., 2016) and it is ‘ubiquitous’,
that is, interferes with different everyday tasks (Mooneyham and Schooler, 2013) by
requiring cognitive resources to maintain the train of thoughts (Smallwood, 2010). MW
is mainly associated with reduced performance in tasks of working memory and
sustained attention (Unsworth and McMillan, 2013, Lopez et al., 2021a, 2021b).

Despite driving being considered to be a low-risk task, it is one of the most
complex and dangerous activities (Lee et al., 2008). While several studies have been

investigated the effects of external distractions on driving behavior, less is known about
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the consequences of MW on driving because of the complexity in collecting measures
of this kind of cognitive distraction (Galéra et al., 2012). Driving requires concentration
to detect stimuli and execute several subtasks to manage the vehicle (Galski et al., 1992).
MW has been reported to be the most frequent type associated with crash-related
fatalities (Erie Insurance, 2013). Drivers often experience diversions of their attention
to internal thoughts with a dangerous “zoning-out” which distracts them from the
driving task, which leads to negative consequences for road safety (Galéra et al., 2012).
A case-control study showed that MW was associated with the driver’s liability in
motor-vehicle crashes (Galéra et al., 2012).

Few studies have explored the relationships between MW and driving behaviors,
nor explored potential interactions between environmental and individual factors
affecting a driver’s MW tendency. Environmental factors associated with MW while
driving include environmental demands (i.e., weather conditions) and the perceptual
load imposed by the driving environment (i.e., traffic conditions) which had been
identified as inversely related with the tendency to MW. MW rates increase with
practice and when driving on familiar roads since drivers tend to reduce their focus in
roads close to home (Burdett et al., 2016). Perceptual load plays a role in this
relationship (Geden et al., 2018) since drivers tend to drive more slowly, pay more
attention, and experience higher distraction-related costs during higher load conditions
(Horberry et al., 2006; Strayer et al., 2003). These factors are likely to interact with
driver-related characteristics determining differences in MW episodes behind the wheel.
Individual differences contribute to MW by interacting with external environmental
characteristics (i.e., Robinson et al., 2020).

Following the “multi-faceted framework™ (Robinson et al., 2020), three groups

of individual differences affect MW: contextual, cognitive, and dispositional. These



74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

dimensions have an influence on MW through the moderation of task demands.
Contextual factors are state-related individual differences in a specific experience
reflecting more “a person’s feelings in the moment” (Robinson et al., 2020, p. 3) than a
stable individual trait. They include, fatigue, negative-mood, stress, and the task
experience (Stawarczyk & D’Argembeau, 2016). Among cognitive variables both
working memory capacity and attentional control are associated to MW occurrence in
several tasks (McVay & Kane, 2010). Finally, personality traits, affective
characteristics, and psychopathological symptoms are classified among dispositional
variables.

Individual differences affecting MW include demographic variables (i.e., age
and sex) as well as dispositional factors (i.e., driving attitudes). Some studies have
shown a negative correlation between age and MW (Giambra et al., 1989). Generally,
older people have lower reasons for being engaged in task-unrelated thoughts and MW
studies involve mainly young participants (Burdett et al.,2016; McVay et al., 2013). In
the study of Qu et al. (2015), male and younger drivers with high levels of MW were
more engaged in risky and aggressive driving behaviors and obtained higher penalty
points than female and older drivers. MW has been shown to be positively associated
with dangerous driving and motor-vehicle crashes (Qu et al., 2015). A reduced
executive control may be a key cognitive trait responsible for the impaired inhibition of
task-unrelated thoughts (McVay & Kane, 2010). During MW, drivers show reduced
visual scanning on peripheral areas of the scenario, more failures in the environmental
monitoring, spend less time gazing at the side mirrors (He et al., 2011), and respond
slowly to braking events (Yanko & Spalek, 2013).

Regarding the consequences of MW on driving behavior, fewer studies have

investigated the role of personality traits. Following the “contextual mediated model of
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traffic accident involvement” (Simer, 2003), personality traits represent distal factors
that predict crash involvement indirectly through their relationship with stable
tendencies towards aberrant driving behaviors. Risky driving behaviors are associated
with specific personality traits (Sommer et al., 2008). Sensation-seeking, disinhibition
and sensitivity to reward are associated with younger drivers’ risky behaviors
(Costantinou et al., 2011), whereas extraversion, conscientiousness, and type A
personality have been linked to that of older drivers (Adrian et al., 2011). MW has been
shown positively associated to certain personality traits such as impulsiveness (Gay et
al., 2008), aggressiveness (Jackson & Balota, 2012), unhappy mood, and negative
emotionality (Smallwood et al., 2009).

Surprisingly, the effects of MW on driving behavior, as well as its relationship
with driving-related personality traits, have only been studied separately. Since MW has
been found to be differentially associated with personality dispositions (Gay et al.,
2008), which in turn affect driving behaviors (Zicat et al., 2018; Tinella et al., 2021), it
is likely that interactions between MW tendency and different personality traits might
differentially influence driving behaviors. For instance, the effects of aggression or
negative emotionality on driving behaviors may be partially explained by differences in
drivers” MW tendency (Deffenbacher et al., 2003; Yang et al., 2013).

It remains unclear if MW interacts with personality traits by determining stable
and specific driving behavioral patterns and whether these patterns can have an
influence on the likelihood of crash involvement. Until now, research on distracted
driving has mainly focused on the relationship between ‘mindfulness’ and driving
behavior. The construct of mindfulness is defined as an individual’s capability to orient
their attention to the present moment in a non-judgmental way (Brown & Rayan, 2003).

Mindfulness contributes to increase driver’s awareness and attention (Kass et al., 2011)
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by reducing aberrant driving behaviors (Burdett et al., 2016). Mindfulness trainings
have been recognized as effective interventions for the enhancement of road safety
(Koppel et al., 2019). Given that MW represents the diversion of attention away from
the present moment, it can be considered as the opposite of mindfulness. Previous
studies have provided evidence of the negative relationships between mindfulness and
driving anger (Stephens et al., 2018), driver’s engagements in distracting activities
(Koppel et al., 2018; 2020), and aberrant driving behaviors (Young et al., 2019).
Cultural factors have also been identified as predictors of driving behaviors
(Nordfjeern et al., 2014). In a cross-cultural comparison, Norwegian drivers showed
safer driving behaviors, Africans highest risk perceptions while attitudes toward driving
predicted behaviors in Russians and Indians. The “road traffic culture” (e.g., extraverted
driver’s orientations) plays role in the relationship between personality and driving
behaviors. A comparison across 32 countries regarding unsafe driving behaviors
revealed differences among nationalities in terms of safety attitudes (Pires et al., 2020).
I highest rate of self-reported speeding behaviors was observed in Europe and North
America, driving under the influence was mainly observed in Asia-Oceania and Africa,
while both mobile-phone use and fatigued driving were found as substantial in European
and African regions. To date, there is no evidence on the relationship between
personality, MW, and driving behaviors involving direct comparisons of samples of

drivers from European and Oceanian countries.

1.1.Aims of the study

This study aimed to investigate the relationship between personality traits (i.e.,
Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness), MW

tendency, and aberrant driving behaviors in a sample of Australian and Italian active
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drivers. In particular, we argue that a driver’s MW tendency mediates the relationships
between personality traits (predictors) and driving behaviors (outcome). A secondary
aim of the study was to examine invariances in the above-mentioned model across two

samples of Australians and Italians drivers. It was hypothesized that:

(a) personality traits predicted driving behaviors: (i) negatively for the effects
of neuroticism, openness, and extraversion (Sommer et al., 2008and (ii) positively for
the effects of conscientiousness with differences among the age groups (Costantinou et

al., 2011).

(b) high MW was expected to be (i) positively associated with both aberrant
driving behaviors and measures of neuroticism (Robinson et al., 2017), while (ii)

negatively with extraversion (Ortet et al., 2020).

(c) MW tendency was expected to significantly mediate the relationships

between all the considered personality traits and measures of driving behaviors.

2. Methods

2.1. Participants

Nine-hundred-four participants (68% females) from 18 and 64 years old (M +
sd = 38.8 + 12.8) were enrolled. Participants were required to: a) be aged 18 or older;
b) hold a valid current driving license; c¢) being an ‘active driver’ (i.e., to drive at least
once per week); d) currently live in Australia or in Italy. The overall sample included
452 Australian and 452 Italian drivers. Participants of both nationality groups were

paired for age, sex, and years of education, by using the Propensity Score Matching (P—
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M - ‘matching’ package of R software; Sekon, 2011). The mean age for the Australians
was 38.8 (sd = 12.8) and for the Italians was 38.8 (sd = 12.7). The level of education for
Australians was 15.2 (sd = 2.27) and for Italians was 15.4 (sd = 3.73). More information
about the participants’ age is presented in Table S1.

All participants, blind to the hypothesis of the study, were volunteers. They were
enrolled and completed the online survey between March and June 2021. This research
complied with the tenets of the Declaration of Helsinki and ethical committees of both
the involved institutions (i.e., Monash University and University of Bari) approved the

study protocol (Approval code: 27873 and ET-20-17, respectively).

2.2. Materials and Procedures

Participants were recruited via social media, including the universities
newsletters, as well as through the help of proxy informant (university students).
Interested participants were provided a link to an online survey hosted by Qualtrics ®
which presented details on the study, the consent form, questions on eligibility,
questions related to participants’ socio-demographic and driving characteristics, and the
below described questionnaires. The survey took approximately 40 minutes to

complete.

2.2.1. Personality traits

The 50-items version of the International Personality Item Pool (IPIP-NEO
domains; Costa & McCRae, 1992; Goldberg, 1999) has been used as measures of the
five broad domains of the NEO Personality Inventory. It consists of 50 items, 10 for
each personality trait (i.e., Neuroticism, Extraversion, Openness, Agreeableness, and

Conscientiousness). For each trait, 5 out of 10 questions assess positive manifestations
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while the other five negative ones. Respondents had to indicate how well each statement
describes themselves on a 5-point likert scale ranging from 1 (“very inaccurate”) to 5
(“very accurate”). The inverse scoring was adopted for negative items. The instrument
showed consistent reliability on both the nationality groups (i.e., Neuroticism: AUS o =
941, ITA o = .948; Extraversion: AUS a = .967, ITA a = .949; Openness: AUS o =
961, ITA o = .953; Agreeableness: AUS a =.963, ITA a = .961; Conscientiousness:

AUS a=.974, ITA a=.956).

2.2.2. Mind wandering tendency

The Spontaneous and Deliberate Mind Wandering Scales (SDMWS; Carriere et
al., 2013) was used to assess measures of MW tendency. This short questionnaire
evaluates aspects of spontaneous mind-wandering unvoluntary) and deliberate MW
(voluntary). It is composed of 8 items, 4 for each factor. Participants reported their level
of agreement with each statement representing their everyday MW experiences on a
likert scale ranging from 1 (“rarely”) to 7 (“a lot™). This tool showed good reliability
across nationality samples (i.e., Spontaneous: AUS a =.903, ITA a =.925; Deliberate:
AUS o =.877, ITA a=.901). High scores in these scales indicated a high frequency of

MW episodes. The total score was considered in the analysis.

2.2.3. Driving Behavior

The Driving Behavior Questionnaire (DBQ; Reason et al., 1990) was used to
assess aberrant driving behaviors. It included 28 items assessing three types of driving
behaviors (violations, lapses, and errors). Participants reported how often they were
engaged in each of the driving situations on a likert scale ranging from “never” (0) to

“always” (5). The tool demonstrated good reliability on both the nationality groups (i.e.,
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Violations: AUS a =.872, ITA o= .831; Lapses: AUS a =.823, ITA a=.761; Errors:
AUS o = .864, ITA a = .838). High scores indicated highly frequent aberrant driving

behaviors. The total score was considered in the analysis.

Statistical Analyses

A chi-squared test between gender and nationality variables was performed to
test for their independence. Independent samples t-tests were performed controlling for
differences in self-reported measures between both sex and nationality groups. A series
of ANOVAs were performed to test for differences in self-reported measures among
age-classes. Bivariate correlation coefficients and related p-values were calculated
between all variables. A multi-group path-analysis was estimated by using the software
R, lavaan package (Rosseel, 2011), testing for the following mediated paths: the effect
of personality traits through the mediation of Mind-Wandering tendency on driving
behaviors. Comparing the Age, considered as continuous variable, sex and years of
education were controlled as covariates in the predictive model. Figure 1 shows the path
diagrams. Our sample consisted of at least 10 observations for each estimated
parameters which is above the minimum of cases per parameters used in Path Analysis
(Nunnally, 1967; Bentler and Chou, 1987; Bollen 1990). The highest number of
parameters in the estimated models was equal to 36 (see “3.2. Path Analysis”). The R-
squared (R?), the normed fit index (NFI) and the root mean square error approximation
(RMSEA) were used to assess the model fit. The theoretical model was tested on the
two nationality groups constraining, in turn, the equality of (a) regression coefficients,
(b) intercepts, and (c) residuals. The three nested models were then compared through
Chi-squared tests. For each comparisons the Akaike Information Criterion (AIC) and

the Bayesian Information Criterion (BIC) were considered (Burnham & Anderson,

10



245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

2002). The 95% CI was used to evaluate the significance of overall and separated
indirect effects. The effect size (Cohen’s f2) was estimated for each model (Selya et al.,
2012).

Figure 1.
Results

4.1.Descriptive statistics and preliminary analyses

Means, standard deviations and bivariate correlation coefficients for the
variables of interest in the study are shown in Table 1. The results of Chi-squared test
indicated that, in the composition of the sample, gender was significantly associated
with the nationality group (x* = 5.91; p = 0.015) and with the age groups (3> = 58.7; p <
0.001). Given the adequate sample sizes of both gender groups, the variable was
considered for the path analysis. Ninety-four participants reported to drive once per
week (10.39%), 122 responded to drive 2-3 times a week (13.49%), 238 reported to
drive 4-6 times a week (26.32%), and 450 participants reported to drive daily (49.77%).
The t-test revealed significant differences between the Australian and the Italian in terms
of MW tendency [SDMWS: t(900) = 8.526; p < 0.001], Neuroticism [N: t(872) = 4.60;
p < 0.001], Extraversion [E: t(902) = -6.59; p < 0.001], Agreeableness [A: t(890) = 5.99;
p < 0.001], and Conscientiousness [C: t(902) = -7.64; p < 0.001]. Australians showed
higher scores in MW tendency, Neuroticism, and Agreeableness while Italians showed
higher scores in Extraversion and Conscientiousness. Regarding gender-groups
significant differences emerged in terms of MW tendency [SDMWS: t(902) = 3.170; p
< 0.01], Neuroticism [N: t(902) = 4.996; p < 0.001], Openness [O: t(902) = 2.95; p <
0.01], Agreeableness [A: t(902) = 2.741; p < 0.01], and level of education [Edu: t(902)
= 3.135; p < 0.01], favoring females. Significant differences were found among age-

classes in the level of education MW tendency, driving behavior, and personality traits

11
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[Edu: F(4, 899) = 13.16, p < 0.001; SDMWS: F(4, 899) = 8.23, p < 0.001; DBQ: F(4,
899) = 3.829, p < 0.01; N: F(4, 899) = 4.917, p < 0.001; A: F(4, 899) = 3.927, p < 0.01;
C: F(4, 899) = 10.902, p < 0.001]. All the personality traits were found significantly
associated with measures of driving behavior and, except for Extraversion, with MW
tendency which in turn, was found significantly and positively correlated with aberrant
driving behaviors. No correlation coefficients between predictors were higher than .75,
suggesting no issues of multicollinearity among them.
Table 1.

4.2 .Path analysis

The Chi-square difference among nested models (Table 2) showed the best fit of
the model constraining the regression coefficients only (i.e., model “a”: AIC: 14221,
BIC: 14326). By adding intercepts as constrained parameter the fit of the tested model
significantly worsened (i.e., model “b” versus model “a”: Ay? (A df = 2) =52.27; p <
0.001; AIC: 14269; BIC: 14365). The further inclusion of residuals among model’s
constraints showed non-significant results (i.e., model “c” versus model “b”: Ay? (A df
= 2) = 3.89; p = 0.142; AIC: 14269; BIC: 14355). Consequently, the model “a” was
retained for the discussion.

The model of pathways among variables revealed significant effects of
Neuroticism (p = 0.531, p < 0.001), Extraversion (f = 0.133, p=0.014), Openness ( =
0.451, p < 0.001), Agreeableness (p = 0.154, p < 0.001) and Conscientiousness (p = -
0.193, p =0.001) on MW tendency. With respect to the effects of predictors on measures
of driving behavior significant results were found for the positive influence of MW
tendency (B = 0.540, p < 0.001), Neuroticism (B = 0.257, p < 0.001), and Extraversion
(B =0.306, p <0.001), and for the negative effects of Agreeableness (B =-0.226, p =

0.006). Among sociodemographic variables gender were found to significantly predict

12
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measures of driving behaviors (B = 3.469, p < 0.001). Table 3 shows significant and
non-significant effects.

Considering effects mediated by MW, significant results were found for the
indirect and total effects of Neuroticism [indirect: p =0.286, p < 0.001; total: p = 0.544,
p <0.001], Extraversion [indirect: B =0.072, p=0.015; total: p=0.378, p <0.001], and
Conscientiousness [indirect: B =-0.104, p = 0.002; total: p =-0.198, p = 0.010], for the
indirect effects of the path predicted by Openness (B = 0.243, p < 0.001) and
Agreeableness (B = 0.083, p = 0.031) but not for their own total effects [Openness: =
0.113, p = 0.160; Agreeableness: B = -0.143, p = 0.112]. This pattern of pathways was
observed on the two nationality groups with invariances across samples. Figure 2 shows
path diagram with coefficients for each estimated path. The model presented almost
equal R? values for the two nationality groups (Australians: R? = 0.282; Italians: R? =
0.264) both showing a medium effect size (Australians: Cohen’s 2 = 0.39; Italians:
Cohen’s f2 = 0.35) and adequate fit indices (NFI = 0.903; RMSEA = 0.05; Lohelin,
1998). Table 4 shows direct, indirect, and total effects of predictors on measures of
driving behaviors.

Table 2.

Table 3.

Table 4.

Figure 2.
Discussion

The main aim of the present study was to investigate MW as mediator of the
relationship between personality traits and aberrant driving behaviors in a sample of
both Australian and Italian drivers. Overall, the results showed that MW tendency fully

mediated the positive effects of both Neuroticism and Extraversion and the negative
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effects of Conscientiousness on aberrant driving behaviors, in the same way in the two
nationality groups. Driving behaviors were found to be predicted both positively by
neuroticism and extraversion while negatively by conscientiousness indirectly through
the mediation of MW tendency. Both results pointed out the negative influence of MW
tendency on self-reported driving behaviors and may indicate its detrimental role by
both enhancing the negative effects of both Neuroticism and Extraversion and
mitigating those showed by Conscientiousness. The study also aimed to determine the
model’s invariances across samples of Australian and Italian drivers. Australian drivers
reported higher levels of MW tendency, Agreeableness, and Neuroticism than Italians,
who in turn reported higher levels of Extraversion and Conscientiousness. Male drivers
self-reported higher levels of aberrant driving than female drivers. These effects were
found in both nationality-groups. Over and above these differences, the tested model
was equally consistent in explaining variances across the nationality groups with
adequate fit measures.

By relating measures of personality, mind-wandering tendency, and driving
behaviors, the current study demonstrated that the driver’s tendency for MW while
driving partially explained the effects of personality traits on aberrant behaviors, over
and above nationality.

The current results confirmed those previous studies that demonstrated a positive
association between Neuroticism and both MW rates (Robinson et al., 2017; Kane et
al., 2017) and driving behaviors (Koppel et al., 2018). People with neurotic dispositions
have a higher focus on internal concerns, and tend to silence these concerns, manifesting
in more frequent MW (Robinson et al., 2020). The results presented here partially
supports the findings of those reported by Young and colleagues (2019), Stephens and

colleagues (2018), and by Koppel and colleagues (2018) in which measures of
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mindfulness (opposite to MW) were found negatively related to engagements in
distracting activities while driving, aggressive driving, self-reported aberrant driving
behaviors and crash involvement, respectively. Our results provide evidence on the
relationships between these variables by demonstrating the neurotic personality as distal
predictor of driving behaviors exerting their effects through the mediation of MW
tendency. Drivers with more neurotic personalities may particularly benefit from
mindfulness interventions for enhancing their safety attitudes.

The positive effects of Extraversion on aberrant driving behaviors were
significantly mediated by the MW tendency. This result confirmed those previous
studies in which Extraversion was found to be positively associated with aberrant
driving behaviors and aggressive driving (Lev et al., 2008, Dhalen et al., 2012) while
they slightly differ from evidence on the negative relationship between Extraversion
and MW (Pereira et al., 2020). Previous studies found moderate correlations between
Extraversion and components of mindfulness (i.e., awareness, non-judging, and
describing; Giluk et al., 2009). Extroverts are characterized by positive affect (Pavot &
Diener, 2011) and the tendency to experience positive emotions (Morizot, 2014). Ortet
and colleagues (2020) showed significant relationship between Extraversion and
individual well-being. In the study of Pereira and colleagues (2020), low levels of
Extraversion were found associated with high MW. Conversely, results of this study
showed that the positive effects of Extraversion on driving behaviors are partially
explained by the mediation of MW. Extraversion positively affected the MW tendency
which in turn positively influenced aberrant driving behaviors. Even in this case, results
suggest that the driver’s MW tendency plays a key role in explaining the positive
influence of Extraversion on aberrant driving behaviors and potentially the benefits of

mindfulness programs in more extroverted drivers.
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Conscientiousness was found to significantly and negatively predict aberrant
driving behaviors through the mediation of MW tendency. The negative effects of
conscientiousness on driving behaviors were partially explained by its negative relation
with MW which in turn positively predicted aberrant behaviors. This result suggests that
MW tendency acts by reducing the desirable effects of conscientiousness on safe driving
behaviors. Similar results were obtained in previous works in which measures of
conscientiousness were found both negatively associated to MW (Kane et al., 2017) and
positively associated with individual who reported being high in mindfulness (Robinson
et al., 2017). Conscientiousness is negatively correlated with intentional MW in both
high- and low-demand situations (Robinson et al., 2020). Although we have not
dissociated between deliberate and spontaneous MW, the results support the idea that a
conscientious individual tends to not mind-wander behind the wheel, at least
intentionally. Conscientiousness involves being responsible, organized, task-oriented
and defines disciplined individual with a strict adherence to principles (John et al., 2008;
Chmielewski & Morgan, 2013). Considering this evidence, it makes sense the negative
effects of conscientiousness on aberrant driving behaviors observed in this study. More
conscientious individuals are engaged in less risky driving behaviors as effect of their
social responsibility (Arthur & Graziano, 1996). The present study expends previous
findings by showing that the befits of a conscient personality behind the wheel may be
disrupted by the driver tendency to mind-wander.

The fit of the model was found to be adequate and similar for both the nationality
groups, further supporting the mediation effects of MW on the relationship between
Neuroticism, Extraversion, Conscientiousness, and aberrant driving behaviors over and
above the nationality group membership. The model showed to explain equal regression

coefficients in the two samples suggesting that MW mediated effects found on driving
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behaviors seem common thread throughout Australian and Italian drivers. This further
strengthens the consistence of the significant pathways found demonstrating cross-
national equalities. Significant results were found for the effects of gender with the male
group who showed higher aberrant driving behaviors than those reported by female
drivers. This result supports those of previous studies who found gender differences in
self-reported aberrant driving behaviors, safety attitudes, risk-propension, and
likelihood to commit driving violations (Butters et al., 2012; Getzmann et al., 2018).
These differences are partially due to the higher self-regulation in females constituting
a protective factor against risky driving (Hancock et al., 2012).

This study has shown that effects of Extraversion, Conscientiousness, and
Neuroticism on aberrant driving behaviors are relatively explained by the drivers’
tendency to ‘zone-out’ while driving.

Some limitations should be noted. By balancing gender group sizes more
representative results may emerge, strengthening the generalizability of the tested
model. The inclusion of an older-adult group of drivers may add information on the
most growing and vulnerable age group of drivers. Further implementations may regard
the use of dissociated measures of intentional and unintentional MW as mediators.
These results are based on self-report. The use of objective driving measures (i.e., real-
world/simulated driving; Caffo et al., 2020) may clarify whether the model presented
here can be generalized to actual driving behaviors (i.e., naturalistic driving; Koppel et
al., 2013) collected in both familiar and novel environments (Burdett et al., 2016).

These results offer a source of information for the assessment of personality
determinants of fitness-to-drive, both by confirming that different personalities
influence differentially driving behaviors, and by suggesting that these relationships are

explained through individual differences in the tendency to MW. Results may also be
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420 useful for professionals of mobility-centers to screen at-risk drivers that may

421 particularly benefit from safe driving programs.

18



422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

References

Adrian, J., Postal, V., Moessinger, M., Rascle, N., & Charles, A. (2011). Personality
traits and executive functions related to on-road driving performance among
older drivers. Accident; analysis and prevention, 43(5), 1652-1659.

https://doi.org/10.1016/j.aap.2011.03.023

Arthur, W., Jr., & Graziano, W. G. (1996). The five-factor model, conscientiousness,
and driving accident involvement. Journal of Personality, 64(3), 593-

618. https://doi.org/10.1111/].1467-6494.1996.th00523.x

Bentler, P. M., & Bonett, D. G. (1980). Significance tests and goodness of fit in the
analysis of covariance structures. Psychological Bulletin, 88(3), 588-

606. https://doi.org/10.1037/0033-2909.88.3.588

Bollen, K. A. (1990). Overall fit in covariance structure models: Two types of sample
size effects. Psychological Bulletin, 107(2), 256—

259. https://doi.org/10.1037/0033-2909.107.2.256

Brown, K. W., & Ryan, R. M. (2003). The benefits of being present: Mindfulness and
its role in psychological well-being. Journal of Personality and Social

Psychology, 84(4), 822-848. https://doi.org/10.1037/0022-3514.84.4.822

Burdett, B. R., Charlton, S. G., & Starkey, N. J. (2016). Not all minds wander equally:
The influence of traits, states and road environment factors on self-reported
mind wandering during everyday driving. Accident; analysis and

prevention, 95(Pt A), 1-7. https://doi.org/10.1016/j.aap.2016.06.012

Burdett, B. R., Charlton, S. G., & Starkey, N. J. (2016). Not all minds wander equally:

The influence of traits, states and road environment factors on self-reported

19



445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

mind wandering during everyday driving. Accident; analysis and

prevention, 95(Pt A), 1-7. https://doi.org/10.1016/j.aap.2016.06.012

Butters, J., Mann, R. E., Wickens, C. M., & Boase, P. (2012). Gender differences and
demographic influences in perceived concern for driver safety and support for
impaired driving countermeasures. Journal of safety research, 43(5-6), 405-

411. https://doi.org/10.1016/j.jsr.2012.10.001

Caffo, A. O., Tinella, L., Lopez, A., Spano, G., Massaro, Y., Lisi, A., Stasolla, F.,
Catanesi, R., Nardulli, F., Grattagliano, I., & Bosco, A. (2020). The Drives for
Driving Simulation: A Scientometric Analysis and a Selective Review of
Reviews on Simulated Driving Research. Frontiers in psychology, 11, 917.

https://doi.org/10.3389/fpsyg.2020.00917

Carriere, J., Seli, P., & Smilek, D. (2013). Wandering in both mind and body: individual
differences in mind wandering and inattention predict fidgeting. Canadian
journal of experimental psychology = Revue canadienne de psychologie

experimentale, 67(1), 19-31. https://doi.org/10.1037/a0031438

Centre for Road Safety (2017). Fatigued and Distracted Driver Road Trauma Trends

Report, NSW-Centre for Road Safety

Chmielewski, M. S., & Morgan, T. A. (2013). Five-factor model of
personality. Encyclopedia of Behavioral Medicine. New York, NY: Springer,

803-804.

Constantinou, E., Panayiotou, G., Konstantinou, N., Loutsiou-Ladd, A., & Kapardis, A.
(2011). Risky and aggressive driving in young adults: Personality
matters. Accident; analysis and prevention, 43(4), 1323-1331.

https://doi.org/10.1016/j.aap.2011.02.002

20



469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

Costa, P. T., Jr., & McCrae, R. R. (1992). NEO PI-R professional manual. Odessa, FL:

Psychological Assessment Resources, Inc.

Dahlen, E. R., Edwards, B. D., Tubré, T., Zyphur, M. J., & Warren, C. R. (2012). Taking
a look behind the wheel: an investigation into the personality predictors of
aggressive  driving. Accident;  analysis and  prevention, 45, 1-9.

https://doi.org/10.1016/j.aap.2011.11.012

Deffenbacher, J. L., Deffenbacher, D. M., Lynch, R. S., & Richards, T. L. (2003).
Anger, aggression, and risky behavior: a comparison of high and low anger
drivers. Behaviour research and therapy, 41(6), 701-718.

https://doi.org/10.1016/s0005-7967(02)00046-3

Galéra, C., Orriols, L., M'Bailara, K., Laborey, M., Contrand, B., Ribéreau-Gayon, R.,
Masson, F., Bakiri, S., Gabaude, C., Fort, A., Maury, B., Lemercier, C., Cours,
M., Bouvard, M. P., & Lagarde, E. (2012). Mind wandering and driving:
responsibility case-control study. BMJ (Clinical research ed.), 345, e8105.

https://doi.org/10.1136/bmj.e8105

Galski, T., Bruno, R.L., & Ehle, H.T. (1992). Driving after cerebral damage: a model
with implications for evaluation. American Journal of Occupational Therapy,

46, 324-332. https://doi.org/10.5014/ajot.46.4.324

Gay, P., Rochat, L., Billieux, J., d'/Acremont, M., & Van der Linden, M. (2008).
Heterogeneous inhibition processes involved in different facets of self-reported
impulsivity: evidence from a community sample. Acta psychologica, 129(3),

332-339. https://doi.org/10.1016/j.actpsy.2008.08.010

Geden, M., Staicu, A. M., & Feng, J. (2018). The impacts of perceptual load and driving

duration on mind wandering in driving. Transportation research part F: traffic

21



493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

psychology and behaviour, 57, 75-83.

https://doi.org/10.1016/).TRF.2017.07.004

Getzmann, S., Arnau, S., Karthaus, M., Reiser, J. E., & Wascher, E. (2018). Age-related
differences in pro-active driving behavior revealed by EEG measures. Frontiers

in human neuroscience, 12, 321. https://doi.org/10.3389/fnhum.2018.00321

Giambra, L. M. (1989). Task-unrelated thought frequency as a function of age: A
laboratory study. Psychology and Aging, 4(2), 136—

143. https://doi.org/10.1037/0882-7974.4.2.136

Giluk, T. L. (2009). Mindfulness, Big Five personality, and affect: A meta-
analysis. Personality  and  Individual  Differences, 47(8), 805-

811. https://doi.org/10.1016/j.paid.2009.06.026

Goldberg, L. R. (1999). A broad-bandwidth, public domain, personality inventory
measuring the lower-level facets of several five-factor models. Personality

psychology in Europe, 7(1), 7-28.

Hancock, G. M., Hancock, P. A., & Janelle, C. M. (2012). The impact of emotions and
predominant emotion regulation technique on driving performance. Work
(Reading, Mass.), 41 Suppl 1, 3608-3611. https://doi.org/10.3233/WOR-2012-

0666-3608

He, J., Becic, E., Lee, Y. C., & McCarley, J. S. (2011). Mind wandering behind the
wheel: performance and oculomotor correlates. Human factors, 53(1), 13-21.

https://doi.org/10.1177/0018720810391530

22



515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

Horberry, T., Anderson, J., Regan, M. A., Triggs, T. J., & Brown, J. (2006). Driver
distraction: the effects of concurrent in-vehicle tasks, road environment
complexity and age on driving performance. Accident; Analysis and Prevention,

38(1), 185-191. https://doi.org/10.1016/j.aap.2005.09.007

Insurance, E. (2012). Graph illustration of deadly driving distractions. Data from the
Fatality Analysis Reporting System (FARS). Retrieved from https://www.

erieinsurance. com/-/media/files/distracteddrivinginfographic.

Istat (2021). Rilevazione Degli Incidenti Stradali Con Lesioni a Persone—Periodo di

Riferimento: Anno 2020. Rome: Istat.

Jackson J. D., Balota D. A. (2012). Mind-wandering in younger and older adults:
Converging evidence from the sustained attention to response task and reading
for  comprehension.  Psychology and  Aging, 27(1), 106-1109.

https://doi.org/10.1037/a0023933

John, O. P., Naumann, L. P., & Soto, C. J. (2008). Paradigm shift to the integrative Big
Five trait taxonomy: History, measurement, and conceptual issues. In O. P. John,
R. W. Robins, & L. A. Pervin (Eds.), Handbook of personality: Theory and

research (pp. 114-158). The Guilford Press.

Kane, M. J., Smeekens, B. A., von Bastian, C. C., Lurquin, J. H., Carruth, N. P., &
Miyake, A. (2017). A combined experimental and individual-differences
investigation into mind wandering during a video lecture. Journal of
Experimental Psychology: General, 146(11), 1649-

1674. https://doi.org/10.1037/xge0000362

Kass, S. J., VanWormer, L. A., Mikulas, W. L., Legan, S., & Bumgarner, D. (2011).

Effects of mindfulness training on simulated driving: Preliminary

23



539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

results. Mindfulness, 2(4), 236-241. https://doi.org/10.1007/S12671-011-0066-

1

Killingsworth, M. A., & Gilbert, D. T. (2010). A wandering mind is an unhappy
mind. Science (New York, N.Y.), 330(6006), 932.

https://doi.org/10.1126/science.1192439

Koppel, S., Bugeja, L., Hua, P., Osborne, R., Stephens, A. N., Young, K. L., Chambers,
R., & Hassed, C. (2019). Do mindfulness interventions improve road safety? A
systematic  review. Accident  Analysis and  Prevention, 123, 88—

98. https://doi.org/10.1016/j.aap.2018.11.013

Koppel, S., Charlton, J., Langford, J., Vlahodimitrakou, Z., Di Stefano, M., Macdonald,
W., Mazer, B., Gelinas, 1., Vrkljan, B., & Marshall, S. (2013). The Relationship
between Older Drivers' Performance on the Driving Observation Schedule
(eDOS) and Cognitive Performance. Annals of advances in automotive
medicine. Association for the Advancement of Automotive Medicine. Annual

Scientific Conference, 57, 67—76.

Koppel, S., Hassed, C., & Chambers, R. (2020, Nov 8). Mindfulness and drivers.
National Road Safety Partnership
Program. https://www.nrspp.org.au/resources/nrspp-quick-fact-mindfulness-

and-drivers/

Koppel, S., Stephens, A. N., Young, K. L., Hua, P., Chambers, R., & Hassed,
C. (2018). What is the relationship between self-reported aberrant driving
behaviors, mindfulness, and self-reported crashes and infringements? Traffic
Injury Prevention, 19(5), 480-

487. https://doi.org/10.1080/15389588.2018.1440083

24



563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

Lee, J. D., Young, K. L., & Regan, M. A. (2009). Defining driver distraction. In M. A.
Regan, J. D. Lee, & K. L. Young (Eds.), Driver Distraction: Theory, Effects and

Mitigation (1st ed., pp. 31 - 40). CRC Press.

Lev, D., Hershkovitz, E., & Yechiam, E. (2008). Decision making and personality in
traffic offenders: A study of Israeli drivers. Accident Analysis and Prevention,

40(1), 223-230. https://doi.org/10.1016/j.aap.2007.05.009

Lopez, A., Caffo, A. O., Tinella, L., & Bosco, A. (2021). The Four Factors of Mind
Wandering Questionnaire: Content, Construct, and Clinical

Validity. Assessment. https://doi.org/10.1177/10731911211058688

Lopez, A., Caffo, A. O., Tinella, L., Di Masi, M. N., & Bosco, A. (2021). Variations in
mindfulness associated with the COVID-19 outbreak: Differential effects on
cognitive failures, intrusive thoughts and rumination. Applied psychology.

Health and well-being, 13(4), 761-780. https://doi.org/10.1111/aphw.12268

McVay, J. C., & Kane, M. J. (2010). Does mind wandering reflect executive function
or executive failure? Comment on Smallwood and Schooler (2006) and Watkins
(2008). Psychological bulletin, 136(2), 188-197.

https://doi.org/10.1037/a0018298

McVay, J. C., Meier, M. E., Touron, D. R., & Kane, M. J. (2013). Aging ebbs the flow
of thought: Adult age differences in mind wandering, executive control, and self-
evaluation. Acta Psychologica, 142(1), 136-147.

https://doi.org/10.1016/j.actpsy.2012.11.006

Mooneyham, B. W., & Schooler, J. W. (2013). The costs and benefits of mind-

wandering: A review. Canadian Journal of Experimental Psychology/Revue

25



586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

canadienne de psychologie expérimentale, 67(1), 11-

18. https://doi.org/10.1037/a0031569

Morizot J. (2014). Construct validity of adolescents' self-reported big five personality
traits: importance of conceptual breadth and initial validation of a short
measure. Assessment, 21(5), 580-606.

https://doi.org/10.1177/1073191114524015

National Center for Statistics and Analysis. (2020). Overview of motor vehicle crashes
in 2019. (Traffic Safety Facts Research Note. Report No. DOT HS 813 060).

National Highway Traffic Safety Administration.

Nordfjern, T., Simsekoglu, O., & Rundmo, T. (2014). Culture related to road traffic
safety: a comparison of eight countries using two conceptualizations of
culture. Accident; analysis and prevention, 62, 319-328.

https://doi.org/10.1016/j.aap.2013.10.018
Nunnally, J. C. (1967). Psychometric theory. New York: McGraw-Hill.

Ortet, G., Pinazo, D., Walker, D., Gallego, S., Mezquita, L., & Ibafiez, M. 1. (2020).
Personality and nonjudging make you happier: Contribution of the Five-Factor
Model, mindfulness facets and a mindfulness intervention to subjective well-
being. PloS one, 15(2), e0228655.

https://doi.org/10.1371/journal.pone.0228655

Pavot, W., & Diener, E. Personality and happiness. In: Chamorro-Premuzic T, von
Stumm S, Furnham A, editors. The Wiley-Blackwell handbook of individual

differences. Chichester: Wiley- Blackwell; 2011. p. 699-717.

26



608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

Pereira, E. J., Gurguryan, L., & Ristic, J. (2020). Trait-Level Variability in Attention
Modulates Mind Wandering and Academic Achievement. Frontiers in

psychology, 11, 909. https://doi.org/10.3389/fpsyg.2020.00909

Pires, C., Torfs, K., Areal, A., Goldenbeld, C., Vanlaar, W., Granié, M. A,, ... &
Meesmann, U. (2020). Car drivers' road safety performance: A benchmark

across 32 countries. IATSS research, 44(3), 166-179.

Qu, W,, Ge, Y., Xiong, Y., Carciofo, R., Zhao, W., & Zhang, K. (2015). The
relationship between mind wandering and dangerous driving behavior among
Chinese drivers. Safety Science, 78, 41—

48. https://doi.org/10.1016/j.ssci.2015.04.016

Reason, J., Manstead, A., Stradling, S., Baxter, J., & Campbell, K. (1990). Errors and
violations on the roads: a real distinction?. Ergonomics, 33(10-11), 1315-1332.

https://doi.org/10.1080/00140139008925335

Robison, M. K., Gath, K. I., & Unsworth, N. (2017). The neurotic wandering mind: An
individual differences investigation of neuroticism, mind-wandering, and
executive control. Quarterly journal of experimental psychology (2006), 70(4),

649-663. https://doi.org/10.1080/17470218.2016.1145706

Robison, M. K., Miller, A. L., & Unsworth, N. (2020). A multi-faceted approach to
understanding individual differences in mind-wandering. Cognition, 198,

104078. https://doi.org/10.1016/j.cognition.2019.104078

Rosseel, Y. (2011). Lavan: A R Package for Structural Equation Modelling and More.
Available online at: http://users.ugent.be/~{}yrosseel/lavaan/

lavaanintroduction.pdf (accessed on 11 July 2011).

27



631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

Schooler, J. W., Smallwood, J., Christoff, K., Handy, T. C., Reichle, E. D., & Sayette,
M. A. (2011). Meta-awareness, perceptual decoupling and the wandering
mind. Trends in cognitive sciences, 15(7), 319-326.

https://doi.org/10.1016/j.tics.2011.05.006

Sekhon, J. S. (2011). Multivariate and Propensity Score Matching Software with
Automated Balance Optimization: The Matching package for R. Journal of

Statistical Software, 42(7), 1-52. https://doi.org/10.18637/jss.v042.i07

Seli, P., Risko, E. F., Smilek, D., & Schacter, D. L. (2016). Mind-Wandering With and
Without Intention. Trends in  cognitive  sciences, 20(8), 605-617.

https://doi.org/10.1016/j.tics.2016.05.010

Smallwood, J. (2010). Why the global availability of mind wandering necessitates
resource competition: Reply to McVay and Kane (2010). Psychological

Bulletin, 136(2), 202-207. https://doi.org/10.1037/a0018673

Smallwood, J., & Schooler, J. W. (2006). The restless mind. Psychological Bulletin,

132(6), 946-958. https://doi.org/10.1037/0033-2909.132.6.946

Smallwood, J., Fitzgerald, A., Miles, L. K., & Phillips, L. H. (2009). Shifting moods,
wandering minds: Negative moods lead the mind to wander. Emotion, 9(2),

271-276. https://doi.org/10.1037/a0014855

Sommer, M., Heidinger, C. h., Arendasy, M., Schauer, S., Schmitz-Gielsdorf, J., &
Héusler, J. (2010). Cognitive and personality determinants of post-injury driving
fitness. Archives of clinical neuropsychology: the official journal of the National
Academy of Neuropsychologists, 25(2), 99-117.

https://doi.org/10.1093/arclin/acp109

28



654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

Stawarczyk, D., & D'Argembeau, A. (2016). Conjoint influence of mind-wandering and
sleepiness on task performance. Journal of Experimental Psychology: Human
Perception and Performance, 42(10), 1587—

1600. https://doi.org/10.1037/xhp0000254

Stephens, A. N., Koppel, S., Young, K. L., Chambers, R., & Hassed, C. (2018).
Associations between self-reported mindfulness, driving anger and aggressive
driving. Transportation research part F: traffic psychology and behaviour, 56,

149-155.

Strayer, D. L., Drews, F. A., & Crouch, D. J. (2006). A comparison of the cell phone
driver and the drunk driver. Human factors, 48(2), 381-391.

https://doi.org/10.1518/001872006777724471

Stmer, N. (2003). Personality and behavioral predictors of traffic accidents: Testing a
contextual mediated model. Accident Analysis and Prevention, 35(6), 949-

964. https://doi.org/10.1016/S0001-4575(02)00103-3

Tinella, L., Caffo, A. O., Lopez, A., Grattagliano, I., & Bosco, A. (2021). The Impact
of Two MMPI-2-Based Models of Personality in Predicting Driving Behavior.
Can Demographic Variables Be Disregarded?. Brain sciences, 11(3), 313.

https://doi.org/10.3390/brainsci11030313

Unsworth, N., & McMillan, B. D. (2013). Mind wandering and reading comprehension:
Examining the roles of working memory capacity, interest, motivation, and topic
experience. Journal of Experimental Psychology: Learning, Memory, and

Cognition, 39(3), 832-842. https://doi.org/10.1037/a0029669

29



676

677

678

679

680

681

682

683

684

685

686

687

688

689

Yang, J., Du, F., Qu, W., Gong, Z., & Sun, X. (2013). Effects of personality on risky
driving behavior and accident involvement for Chinese drivers. Traffic injury

prevention, 14(6), 565-571. https://doi.org/10.1080/15389588.2012.748903

Yanko, M. R., & Spalek, T. M. (2014). Driving With the Wandering Mind: The Effect
That Mind-Wandering Has on Driving Performance. Human Factors, 56(2),

260-269. https://doi.org/10.1177/0018720813495280

Young, K. L., Koppel, S., Stephens, A. N., Osborne, R., Chambers, R., & Hassed,
C. (2019). Mindfulness  predicts driver engagement in  distracting
activities. Mindfulness, 10(5),  913-922. https://doi.org/10.1007/s12671-018-

1060-7

Zicat, E., Bennett, J. M., Chekaluk, E., & Batchelor, J. (2018). Cognitive function and
young drivers: The relationship between driving, attitudes, personality and
cognition. Transportation Research Part F: Traffic Psychology and Behaviour,

55, 341-352. https://doi.org/10.1016/j.trf.2018.03.013

30



690  Figure 1. Graphical representations of the tested multi-group path-analysis model.
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693  Table 1. Correlation matrix between the variables. Mean (M) and Standard Deviation (SD)
694  for each variable. Independent t-test are reported. *p< 0.05, **p< 0.01, ***p< 0.001.
AUS ITA
Group AGE SEX EDU N E 0 A C DBQ SDMWS M SD M SD t df p
Group - - -
AGE 005 . 389 128 388 127 0.146 902 0.884
SEX  -081" 201" - - - 591 1  <05*
EDU  546™ 151 116 - 152 2.27 154 363 -0.781 902  0.435
N 064 064 -026 006 - 289 865 265 7.18 4.603 872 <.001***
E 115 126™ -013 071 4117 - 284 7.79 319 814 -6595 902 <.001***
0 090" 043 032 244" 149" 167 - 37 687 362 638 1715 897 0.807
A -031 087" 061 165 147" 284 613" - 369 6.14 364 546 5996 890 <.00L***
c -012 059 024 161 157" 202" -216™ 746™ - 336 7.21 372 7.21 -7.643 902 <.001***
DBQ  ,159™ -040 -017 022 ,154™ 178" -028 -087° -089" - 202 15 212 156 -1.046 902 0.296
SDMWS -048 000 ,089" 099 149" 125 -081" -071 338" -006 - 31 125 237 13 8526 900 <.00L***
695  Group=Nationality Group; AGE=age in years;, GEN=gender of participants; EDU=years of
696  education; N=Neuroticism; E=Extraversion; O=0penness; A=Agreeableness;
697  C=Conscientiousness; DBQ=Driving Behaviour Questionnaire; SDMWS=Spontaneous and
698  Deliberate Mind Wandering Scale; AUS=Australians; ITA=Italians.
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699

700

701
702
703
704

Table 2. Chi-square (Chi-sq) difference (Chisq diff) test among nested models.

Model Df AlC BIC Chi-sq. Chisq diff Df diff p
a. 20 14221 14326  51.454
b. 22 14269 14365 103.726  52.273 2 <0.001***
C. 24 14269 14355 107.619  3.893 2 0.143

(13 2.

AIC=Akaike Information Criterion; BIC=Bayesian Information Criterion; “a.”=regression
coefficients as constraints; “b.”=intercepts and regression coefficients as constraints;
“c.”=residuals, intercepts, and regression coefficients as constraints. *p< 0.05, **p< 0.01,
***p< 0.001.
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705  Table 3. Path analysis results: standardized estimates, standard errors, Z scores, p value, and

706 R squared (explained variance) for both the outcome and the mediator.

Estimate  Std.Err z p R2

On DBQ 282 (AUS) 264 (ITA)
Neuroticism (N) 0.257 0.063 4.065 <0.001
Extraversion (E) 0.306 0.062 4.938 <0.001
Openness (O) -0.130 0.075 -1.728 0.084
Agreeableness (A) -0.226 0.082 -2.770 0.006
Conscientiousness (C) -0.093 0.070 -1.339 0.181
Sdmws 0.540 0.038 14.211 <0.001
Age 0.039 0.036 1.076 0.282
Sex 3.469 0.980 3.539 <0.001
Education 0.127 0.151 0.839 0.401

On SDMWS 222 (AUS)  .166 (ITA)
Neuroticism (N) 0.531 0.051 10.309 <0.001
Extraversion (E) 0.133 0.054 2.465 0.014
Openness (O) 0.451 0.062 7.237 <0.001
Agreeableness (A) 0.154 0.070 2.189 0.029
Conscientiousness (C) -0.193 0.059 -3.251 0.001

707
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708  Table 4. Direct, indirect, and total effects of personality traits on driving behaviours (DBQ), *

709 indicates p < 0.05, ** indicates p < 0.01, *** indicates p < 0.001.

Indirect effect total effect

effect direct effect
sdmws sdmws
Neuroticism (N) 0.257*** 0.286*** 0.544***
Extraversion (E) 0.306*** 0.072* 0.378***
Openness (0) -0.130 0.243*** 0.113
Agreeableness (A) -0.226** 0.132*** -0.168
Conscientiousness (C) -0.093 -0.104** -0.198*
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711

712

713

714

Figure 2. Model “a” in which regression coefficients were constrained. Coefficients are
reported for each regression path. * Indicates p < 0.05, ** indicates p < 0.01, *** indicates p

< 0.001. Significant paths (p < 0.05) are bolded.
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