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Hi1GHLIGHTS

« Safety attitudes showed indirect links between HEXACO traits and violations.
o Indirect effects emerged for emotionality, extraversion, and conscientiousness.
» Openness to experience also showed an indirect effect on violations.

« No indirect effects were found for mistakes, lapses, or inexperience.

« Intentional and unintentional behaviours may involve different mechanisms.

ABSTRACT

Background: The aim of the study was to examine whether attitudes toward safety are statistically associated with the relationship
between HEXACO (honesty-humility, emotionality, extraversion, agreeableness, conscientiousness, openness to experience) personality
traits and Reason’s classification of driving behaviours, and whether this pattern differs between intentional and unintentional behaviours.
Material and Methods: The study involved 76 women and 122 men who drive passenger vehicles as part of their professional duties.
The HEXACO Personality Inventory-Revised was used to measure personality traits, the Driving Behaviour Questionnaire to assess driving
behaviours, the Safety Attitudes Questionnaire to measure attitudes toward safety, and a demographic survey. Results: Statistically significant
indirect effects via attitudes toward safety were found between emotionality, extraversion, conscientiousness, and openness to experience
and violations. For honesty-humility and agreeableness, both indirect effects via attitudes toward safety and direct effects on violations were
observed. No significant indirect effects via attitudes toward safety were found for mistakes, lapses, or inexperience. Conclusions: The find-
ings suggest that attitudes toward safety may be more closely related to intentional violations than to unintentional driving behaviours.
At the same time, the absence of indirect effects for mistakes, lapses, and inexperience, together with the presence of some direct associations
with HEXACO traits, suggests that additional cognitive or self-regulatory mechanisms may be involved. Given the cross-sectional design,
the results should be interpreted as correlational and require further verification in longitudinal and multi-method research. Med Pr Work
Health. 2026;77(6)

Key words: drivers, occupational safety, human factors, attitudes toward safety, driving behaviour, HEXACO personality model

Corresponding author: Patrycja Basiniska, Kazimierz Wielki University, Faculty of Psychology, Department of Personality Psychology,
Staffa 1, 85-867 Bydgoszcz, Poland, e-mail: patmic33@wp.pl

Received: October 3, 2025, accepted: July 12, 2026

INTRODUCTION

In traffic psychology, personality traits are successfully
measured as predictors of various driving behaviours [1-4].
Although different personality models are used [5,6],
the HEXACO model (honesty-humility, emotion-
ality, extraversion, agreeableness, conscientiousness,
openness to experience) [7], with the honesty-hu-
mility dimension, appears to have significant explana-
tory value [8]. Burtdverde et al. [8] compared the pre-
dictive validity of the HEXACO model with the Big
Five Model [9] in explaining risky driving behaviours.
The results demonstrated that the honesty-humility
factor, which pertains to moral aspects of behaviour,

explains risky driving associated with various forms
of aggression, both adaptive and maladaptive driving
styles, and also predicts verbal aggression, speeding,
risky driving, and cautious driving. The HEXACO mo-
del showed stronger predictive power for aggressive
driving, while conscientiousness and agreeableness
were negatively correlated with aggressive and maladap-
tive driving styles. In summary, the configuration of low
honesty-humility, low conscientiousness, and low agree-
ableness promotes risky behaviours and the occurrence
of traffic accidents [10].

The traits included in HEXACO model can be un-
derstood not merely as a set of statistical predictors but
as distal dispositions that shape safety-relevant goals,
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self-regulatory capacities, and adherence to social
norms. These dispositions influence driving behaviour
indirectly, through more proximal cognitive-motiva-
tional processes. Within this framework, attitudes to-
ward safety reflect evaluative beliefs concerning traffic
rules, responsibility for other road users, and the ac-
ceptability of risk-taking, and thus constitute a plausible
proximal pathway linking personality traits to delib-
erate driving choices. This pathway is particularly rel-
evant for behaviours involving a strong volitional com-
ponent, such as traffic violations, in which drivers weigh
competing demands including convenience, time pres-
sure, perceived social norms, and the perceived legiti-
macy of traffic regulations [8].

The HEXACO dimensions can be mapped onto mech-
anisms that are theoretically more relevant to intentional
vs. unintentional aberrant behaviours. Honesty-hu-
mility and agreeableness capture fairness, sincerity, and
anon-exploitative interpersonal orientation, which should
reduce the acceptance of rule breaking and increase will-
ingness to comply with safety norms; therefore, their as-
sociations are expected to be most visible in intentional
violations. Conscientiousness reflects impulse control,
planning, and persistence, which may reduce deliberate
violations (through stronger self-control and rule adher-
ence) and may also relate to fewer errors by supporting
sustained attention and careful execution of routines.
Extraversion and openness to experience may be linked
to reward sensitivity, stimulation seeking, and novelty
orientation; these tendencies may manifest as violations
mainly when safety attitudes are permissive or when
rules are perceived as negotiable. Emotionality may re-
late to heightened threat sensitivity and worry, which can
foster caution and pro-safety evaluations in some drivers,
but may also be associated with distraction or stress-related
attentional lapses in demanding conditions — making it less
straightforward to predict for unintentional errors. Overall,
this reasoning is consistent with dual-process and self-reg-
ulation perspectives: intentional violations are more likely
to be guided by evaluative beliefs and goals, whereas unin-
tentional errors may depend more strongly on momentary
cognitive control and automaticity [3,6,8].

Reason's Generic Error Modelling System [11] is widely
used in empirical research [12,13]. Focusing on cognitive
factors as the primary cause of driver errors, it categorizes
driving behaviours into: violations, errors, cognitive mis-
takes, and lapses [14]. The Driving Behaviour Question-
naire (DBQ) remains the most widely adapted tool for
studying driving behaviours globally [15,16]. Although
the factor structure of the DBQ varies by country and
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study, authors typically report a 3- or 4-factor structure,
in which driving behaviours are divided into intentional
(violations) and unintentional (mistakes, lapses, and in-
experience).

Reason [11] conceptualizes driver error categories
functionally - based on outcomes and potential risks,
rather than as homogeneous categories in terms of the
underlying psychological processes. Thus, human errors
encompass behaviours with different psychological foun-
dation and varying degrees of intentionality. While vio-
lations result from conscious decision-making, mistakes
and lapses stem from uncontrolled processes or cognitive
deficits [17,18]. Recent studies indicate that the mecha-
nisms underlying violations are more strongly associated
with values, motivation, and intentionality, whereas other
behaviours (mistakes, lapses, and inexperience) are better
explained by cognitive factors such as impulsiveness,
or self-control [16]. This distinction has important theo-
retical and practical implications, particularly in the con-
text of identifying mediating mechanisms.

Understanding the mediating mechanisms between
personality predispositions and behaviours enables
a deeper understanding of the complexity of the rela-
tionship between individual traits and actual driving
behaviour [19]. Special importance is attributed to the
attitude toward safety, which reflects internal be-
liefs, norms, and values related to risk and responsi-
bility [20,21]. The attitude toward safety is a situation-
ally rooted construct that may mediate the relationship
between permanent traits and specific behaviours.
As emphasized by contemporary cognitive-aftective
models [22,23], attitudes are key determinants of be-
haviour, and their mediating role has been confirmed
in numerous studies in the fields of health, organization,
and safety [24-27].

Attitudes, as relatively stable beliefs, emotions, and
behaviours toward specific categories of actions, are sig-
nificant predictors of deliberate actions [22,23], but lose
relevance in the case of unintentional actions. There-
fore, incorporating attitudes toward safety as a mediator
between personality and driving behaviour in Reason’s
model requires critical verification [11]. It seems rea-
sonable to assume that attitude toward safety, as a mo-
tivational construct, plays a significant mediating role
in behaviours that are consciously and intentionally un-
dertaken, such as traffic violations. However, in the case
of unintentional behaviours, the role of attitudes may
be limited or insignificant, justifying the need to distin-
guish these categories also at the level of psychological
mechanisms.
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Recent research also indicates that professional
drivers should not be treated as a homogeneous category.
Occupational driving contexts differ in daily exposure,
time pressure, fatigue, distraction, vehicle demands, and
organisational safety conditions, which may shape both
risky behaviour and its psychological correlates. For ex-
ample, mixed-group studies of professional drivers have
shown meaningful differences between freight and pas-
senger transport contexts, while recent studies on taxi
drivers, truck drivers, and last-mile delivery professionals
point to elevated roles of distraction, safety climate, and
work-related demands in explaining unsafe driving pat-
terns. This broader evidence supports the rationale for
studying occupational drivers as a distinct group and
for interpreting the present findings specifically within
the context of category B drivers who use passenger ve-
hicles as part of their professional duties, rather than as-
suming straightforward generalization to all drivers or all
professional transport sectors [28-31].

Building on the distinction between intentional and
unintentional aberrant behaviours and on self-regula-
tion/dual-process accounts, a model was tested in which
attitudes toward safety represent a proximal correlate
linking distal personality dispositions with driving be-
haviours. Specifically, it was examined whether attitudes
toward safety statistically account for (i.e., are associated
with) the relationships between HEXACO traits and in-
tentional violations, and whether analogous indirect as-
sociations are present for unintentional errors (mistakes,
lapses, and inexperience) [32]. Because unintentional er-
rors may depend more strongly on momentary cognitive
control and automaticity, any indirect associations via
safety attitudes were expected to be weaker and less con-
sistent for errors than for violations. Finally, the bivariate
relationships between HEXACO traits and the 4 cate-
gories of driver behaviour were examined as a comple-
mentary description of the overall pattern of associations
in this occupational sample [33].

MATERIAL AND METHODS

Participants were selected using purposive sampling
and included only individuals who drive a passenger ve-
hicle as part of their professional duties. Inclusion cri-
teria were: holding a driving licence for >1 year and in-
formed, voluntary consent to participate. The study
was conducted February-April 2022 at an occupational
medicine facility, following prior approval from the in-
stitution’s authorities. The study adhered to ethical stan-
dards throughout its implementation. Participation was

voluntary, anonymous, and based on informed consent.
No sensitive or health-related personal data were col-
lected, and the questionnaire was non-invasive, posing
no risk to participants. In line with institutional and na-
tional regulations, formal ethical approval was not re-
quired. The research was conducted in accordance with
the principles of the Declaration of Helsinki. To reduce
evaluation apprehension and social desirability, partici-
pation was anonymous and the study was explicitly de-
scribed as non-evaluative, with no individual feedback
and no occupational consequences.

Because the study relied on self-report questionnaires
and data collection was conducted in a single session, tem-
poral separation of predictor and outcome measurements
was not possible. To reduce the risk of common method
variance at the procedural level, several design features
were implemented:

spatial/psychological separation of constructs

by placing the safety attitudes measure between per-

sonality (HEXACO) and driving behaviour (DBQ),

a fixed order from more general dispositions

to more behaviour-specific reports (HEXACO, fol-

lowed by the safety attitudes measure, and finally
the DBQ), to reduce priming and carryover effects,
careful tool selection to avoid overlapping item con-
tent across constructs,

anonymous, non-evaluative participation to reduce

social desirability.

As a supplementary statistical diagnostic of common
method variance, Harman’s single-factor test was
conducted on all study items. An unrotated explor-
atory factor analysis with one-factor extraction im-
posed showed that the first factor accounted for 22.8%
of the total variance, which is below the conventional
50% threshold. This result suggests that common
method variance is unlikely to account for the majority
of covariance among the study measures. However, be-
cause Harman’s test is only a rough diagnostic, it was
treated as a supplementary rather than definitive assess-
ment of method bias.

The data supporting the findings of this study are
available in anonymized form on the Open Science
Framework respository [34].

Tools

Demographic questionnaire

The demographic questionnaire included questions
about participants’ sociodemographic data and traffic
incidents with their involvement. It allowed to collect
information on gender, age, marital status, education
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level, driving experience, and average monthly mileage.
The last 2 indicators were intended as realistic measures
of driving experience. The question about driving expe-
rience was clarified to reflect actual vehicle use, which
may differ from the number of years holding a driving
license. Additionally, participants were asked about
any collisions or accidents (through their fault) and
the number of traffic fines received in the past 2 years.

HEXACO Personality Inventory-Revised

Personality traits were measured using the HEXACO
Personality Inventory Revised by Lee and Ashton [35],
consisting of 100 items in the Polish adaptation [36].
The tool measures 6 main dimensions: honesty-humility,
emotionality, extraversion, agreeableness, conscientious-
ness, and openness to experience, along with 25 sub-
scales [37]. Participants respond to the items on a 5-point
Likert scale (from 1 - “strongly disagree” to 5 — “strongly
agree”). The reliability of the tool, measured using
Cronbach’s a in the present study, was satisfactory and
equalled respectively for particular scales: honesty-hu-
mility - 0.81, emotionality — 0.74, extraversion — 0.77,
agreeableness - 0.78, conscientiousness - 0.80, and open-
ness to experience — 0.79. When presenting the analyses
of the conducted studies, the authors decided to refer
only to the main factors of the HEXACO model.

Driving Behavior Questionnaire

Driving behaviours were measured using the DBQ de-
veloped by Reason [20], in the Polish adaptation by Niez-
goda, Kaminski, Kruszewski, and Tarnowski [38].
The questionnaire consists of 32 items related to driving
behaviour. Participants responded on a 6-point Likert
scale (from 0 - “it never happens to me” to 5 - “it very
often happens to me”). Four subscales were distin-
guished in the Polish version: violations, mistakes, lapses
and inexperience. The reliability of the tool, measured
using Cronbach’s a in the present study, was satisfac-
tory and equalled respectively for particular scales: vi-
olations — 0.83, mistakes — 0.81, lapses — 0.80, inexperi-
ence — 0.76.

Safety Attitudes Questionnaire

To measure attitudes toward safety, the Safety Attitudes
Questionnaire developed by Znajmiecka-Sikora [39]
was used. It consists of 18 statements rated on a 5-point
Likert scale (from 1 - “strongly disagree” to 5 - “strongly
agree”). The total individual score is the sum of all item
scores — the higher scores, the more positive attitudes to-
ward safety and greater engagement in safe behaviours.
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The reliability of the tool, measured using Cronbach’s a
in the present study, was satisfactory and equalled 0.80.

Sample characteristics

The study included 198 category B drivers who operate
passenger vehicles as part of their professional duties:
76 women (38.4%) and 122 men (61.6%). Participants’ ages
ranged 19-63 years (mean + standard deviation [M+SD]
35+6.4 years). Their sociodemographic characteris-
tics are presented in Table 1. Driving experience ranged
1-41 years (M£SD 4.8+9.1 years). In the past 2 years,
70 participants had received 21 traffic fine. The average
monthly mileage was 1733 km, with a min. of 40 km and
a max of 10 000 km.

The sample consisted of professional drivers from
various industries, which ensures variability in driving
experience and behaviours. While the sample size
is moderate, it is consistent with other studies using me-
diation models with multiple predictors [40]. Addition-
ally, the use of bootstrapping increases the robustness
of mediation analyses even in smaller samples. Partici-

Table 1. Sociodemographic characteristics and traffic fine history
of drivers from the Kujawsko-Pomorskie Voivodeship, Poland,
February-April 2022

Participants
Variable
n %
Sociodemographic (N = 198)
gender
female 76 384
male 122 61.6
education
primary 3 1.5
vocational 15 7.6
secondary 74 374
higher 106 53.5
marital status
single 96 48.5
in a relationship 101 51.0
widowed 1 0.5
Traffic fines over the last 2 years (N = 70, 35.4%)
1 fine 32 45.7
2 fines 22 31.5
3 fines 8 11.4
4 fines 5 7.1
5 fines 3 43
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Table 2. Descriptive statistics and normality distribution (W Shapiro-Wilk) for the study variables among drivers (N = 198)
from the Kujawsko-Pomorskie Voivodeship, Poland, February-April 2022

Variable M SD Min. Max W Shapiro-Wilk p Skewness Kurtosis
Honesty-humility 60.29 7.99 29.00 80.00 0.99 0.13 -0.24 0.68
Emotionality 45.88 8.26 26.00 71.00 0.96 <0.001 0.82 3.93
Extraversion 58.47 7.01 37.00 76.00 0.99 0.19 -0.30 0.27
Agreeableness 52.44 7.53 29.00 76.00 0.98 <0.01 -0.18 1.04
Conscientiousness 63.62 6.31 42.00 80.00 0.98 0.05 -0.05 0.50
Openness to experience 55.02 8.35 31.00 78.00 0.99 0.92 0.02 -0.07
Attitude toward safety 72.80 7.21 44.00 90.00 0.98 <0.01 -0.36 0.88
Violations 6.92 5.42 0.00 24.00 0.91 <0.001 1.06 0.73
Mistakes 1.86 2.47 0.00 13.00 0.76 <0.001 1.75 3.08
Lapses 3.87 3.76 0.00 23.00 0.86 <0.001 1.60 4.00
Inexperience 2.95 3.19 0.00 19.00 0.84 <0.001 1.59 3.49

pants were recruited using purposive sampling in an oc-
cupational medicine setting and included only drivers
who operate passenger vehicles as part of their profes-
sional duties. Therefore, the results primarily generalize
to similar occupational groups and may not directly
extend to non-professional drivers or to professional
drivers operating other vehicle categories. This issue
is addressed explicitly in the limitations section.

RESULTS

Descriptive statistics

In the first step of the analyses, descriptive statistics and
normality distributions of the studied variables were
calculated to determine the appropriate statistical tests
(Table 2).

Relationships between personality traits

and driving behaviours

Next, the relationships between the HEXACO person-
ality dimensions, attitudes toward safety, and driving
behaviours were examined. The results are presented
in Table 3.

The analysis of the relationships between the vari-
ables revealed statistically significant correlations be-
tween the dimensions of honesty-humility, agreeable-
ness, and conscientiousness and all types of driving
behaviours; emotionality and both lapses and inexpe-
rience; extraversion and lapses; openness to experi-
ence and both violations and mistakes; attitude toward
safety and both violations and mistakes. Attitude toward
safety was significantly associated with all HEXACO di-

mensions except emotionality. In terms of effect size,
the strongest associations were observed between vio-
lations and other behaviour categories (p = 0.48-0.60)
as well as between the unintentional behaviour catego-
ries (p = 0.66-0.67), indicating substantial overlap be-
tween self-reported driving behaviour dimensions.
Associations between personality traits/safety attitudes
and driving behaviours were generally small-to-mod-
erate (e.g., p = 0.10-0.44), which is typical for individu-
al-differences research in applied settings.

Attitudes toward safety as a statistical
intermediary variable between personality
and driving behaviours - hypotheses verification
In the following steps, mediation analyses were con-
ducted for each type of driving behaviour. Mediation
effects were tested using Hayes’ PROCESS macro [40]
implemented in IBM SPSS Statistics (IBM Corp., Ar-
monk, NY, USA), with 5000 bootstrap samples. Given
the cross-sectional design, the mediation models are
interpreted as statistical representations of associa-
tions (i.e., indirect effects) consistent with the proposed
framework rather than as evidence of causal mecha-
nisms. Confidence intervals (95%) were adopted to as-
sess the significance of the indirect effect [40]. In accor-
dance with the theoretical model, a simple mediation
model (Model 4) was used. The results for particular
driving behaviours - violations, mistakes, lapses and in-
experience are presented in Table 4.

Bootstrapped indirect effects (ab) indicated statisti-
cally significant indirect associations via attitudes toward
safety for emotionality, extraversion, conscientiousness,
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Table 3. Spearman’s rank correlations among personality traits, attitude toward safety, and self-reported driving behaviours
in a sample of drivers (N = 198) from the Kujawsko-Pomorskie Voivodeship, Poland, February-April 2022

Spearman’s rank correlation

Variable
1 2 3 4 5 6 7 8 9 10 11
1. Honesty-humility 1
2. Emotionality -0.01 1
3. Extraversion 0.25%**  -0.05 1
4. Agreeableness 0.39%%*  —0.24"*  0.19** 1
5. Conscientiousness 0.34*  0.01 0.26*¢  0.22** 1
6. Openness to experience 0.19**  -0.03 0.26***  0.09 0.23** 1
7. Attitude toward safety 0.38***  0.09 0.19%* 0.22%* 0.44%%*  0.20** 1
8. Violations -0.40***  0.04 -0.12 -0.36***  -0.25***  -0.15* -0.29%** 1
9. Mistakes -0.21** 0.11 -0.07 -0.21** -0.26™  -0.14* -0.17* 0.60*** 1
10. Lapses -0.22** 0.22**  -0.16* -0.26**  -0.23*  -0.13 -0.08 0.55%**  0.67*** 1
11. Inexperience -0.21** 0.14* -0.12 -0.20"*  -0.16* -0.12 -0.09 0487 0.667*  0.66%** 1

The results are significant for: * p < 0.05, ** p < 0.01, *** p <0.001.

Spearman’s p values around 0.10, 0.30, and 0.50 can be interpreted as small, moderate, and large associations, respectively.

and openness to experience, accompanied by non-signif-
icant direct effects (¢’). For honesty-humility and agree-
ableness, both indirect effects and direct effects were sta-
tistically significant. These findings are consistent with
the proposed conceptual model, but given the cross-sec-
tional design they should not be interpreted as evidence
of temporal or causal mediation.

For mistakes, the bootstrapped indirect effects via
attitudes toward safety were not statistically different
from 0, indicating no evidence of indirect associations
through attitudes in this sample.

For lapses, the bootstrapped indirect effects via atti-
tudes toward safety were not statistically different from 0.

For inexperience, the bootstrapped indirect effects
via attitudes toward safety were not statistically different
from 0.

DISCUSSION

The present study examined whether the pattern of asso-
ciations between HEXACO personality traits and driving
behaviours is consistent with attitudes toward safety
functioning as a proximal attitudinal correlate of driver
behaviour, and whether statistically significant indirect
effects via attitudes differ between intentional (violations)
and unintentional behaviours (mistakes, lapses, and in-
experience). Using bootstrapped indirect effects, authors
found evidence of indirect associations via safety atti-
tudes for violations, whereas analogous indirect effects
were not observed for unintentional behaviours. Because
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the data are cross-sectional, these findings should be in-
terpreted as correlational patterns consistent with
the proposed framework rather than as evidence of causal
mechanisms. From a practical perspective, even small-to-
moderate associations may have meaningful implications
in occupational driving, where many small risk contribu-
tions can accumulate across repeated exposure. There-
fore, attitudes toward safety may be a feasible target for
prevention aimed at reducing deliberate violations, even
if personality-related effects are not large.

Consistent with the proposed framework, statisti-
cally significant indirect effects via safety attitudes were
observed for violations. For emotionality, extraversion,
conscientiousness, and openness to experience, the in-
direct effects were significant while the direct effects
were not, whereas for honesty-humility and agreeable-
ness both indirect and direct effects were significant.
Interpreted cautiously, this pattern is consistent with
the view that attitudes may be more proximal to delib-
erate, intentional behaviours than to behaviours that
are rapid, automatic, or cognitively driven. However,
causal conclusions cannot be drawn from the present
cross-sectional data [24-26].

For honesty-humility and agreeableness, both the in-
direct effects via safety attitudes and the direct effects (c’)
were statistically significant, indicating that safety at-
titudes statistically account for part of the associa-
tion while a residual direct association remains in this
dataset. These individuals likely identify with social
norms and transfer them to the domain of road safety.
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For extraversion and emotionality, the indirect effects via
safety attitudes were statistically significant while the di-
rect effects (¢’) were not, which is consistent with atti-
tudes being a more proximal correlate of violations for
these traits in this sample. This is particularly interesting,
as it suggests that individuals with high extraversion and
emotionality are not more likely to break rules unless
they exhibit less safe attitudes. This finding suggests that
attitudes can be a point of intervention even for traits
that are less obviously linked to risky behaviours. Con-
scientiousness and openness to experience are also re-
lated to violations through the attitude toward safety.
The result for conscientiousness aligns with previous
studies suggesting that conscientious individuals are
characterized by greater responsibility, self-discipline,
and obedience to social norms.

At the same time, it is worth noting that traits alone
are not always sufficient to inhibit risky behaviours. Only
when combined with a positive attitude toward safety —
manifested, e.g., in treating traffic regulations as an ex-
pression of concern for other road users — do they gain
greater practical significance. On the other hand, open-
ness to experience, which is mainly associated with re-
flectiveness and cognitive curiosity, also reflects a need
for novelty or a tendency to explore unfamiliar situa-
tions, which may increase the willingness to experiment
on the road. Therefore, open individuals who have not
internalized safety principles may be more likely to en-
gage in behaviours that deviate from established norms.
Conversely, individuals high in openness and with
a positive attitude toward safety may be more inclined
to adopt innovative and thoughtful protective strate-
gies — such as seeking information, using driver-assis-
tance technologies, or avoiding driving in difficult con-
ditions.

Some personality traits — primarily conscientious-
ness, honesty-humility, and agreeableness — showed neg-
ative correlations not only with violations but also with
mistakes and lapses. This may indicate that certain per-
sonality characteristics support not only the conscious
avoidance of risk but also promote a generally more at-
tentive, cautious and organized behaviour style. How-
ever, these relationships were not mediated by the at-
titude toward safety, which may suggest the existence
of other mediators, such as self-regulatory mechanisms
or cognitive abilities. It may be worth considering the in-
clusion of variables such as self-regulation, executive
functions, vigilance, resistance to distractors or impulse
control. Identifying such mechanisms should be a direc-
tion for future research.

Med Pr Work Health Saf. 2026;77(6)

It is worthwhile to note the lack of indirect effects
via attitudes toward safety in the relationships between
personality traits and unintentional driving errors. This
pattern is consistent with the possibility that uninten-
tional behaviours are less strongly governed by evalu-
ative beliefs and more strongly shaped by momentary
cognitive functioning during driving. In occupational
driving, such behaviours may arise under conditions
of working-memory load, divided attention, distrac-
tion, fatigue, routine pressure, or automatic responding.
Under these conditions, even drivers who endorse rel-
atively positive safety attitudes may still commit lapses
or mistakes, because the relevant mechanism is not
primarily motivational but cognitive-regulatory. This
interpretation is consistent with dual-process perspec-
tives [41], according to which unintentional driver er-
rors may depend more strongly on automatic and at-
tention-related processes than on declared attitudes
or safety-oriented intentions. At the same time, because
cognitive and executive-function variables were not di-
rectly assessed in the present study, these explanations
should be treated as theoretically informed interpreta-
tions rather than empirical conclusions drawn directly
from the study data.

The absence of indirect effects via attitudes for unin-
tentional behaviours suggests that Reason’s behavioural
distinction between intentional and unintentional cat-
egories may not fully capture differences in underlying
psychological processes. Future research could refine
this distinction by directly measuring cognitive-control
and self-regulatory constructs alongside motivational at-
titudes.

Educational and preventive efforts aimed at drivers
who intentionally violate traffic regulations should
focus on changing beliefs, norms, and values related
to road safety. Such programmes should not rely solely
on the transmission of information but should primarily
include components that modify attitudes - e.g., reflec-
tive exercises, group discussions, simulations of moral
traffic dilemmas, or narrative messages. Interventions
aimed at increasing the sense of responsibility for other
road users (e.g., passengers, pedestrians) may effectively
reduce the tendency to commit violations, particularly
among individuals with lower levels of honesty-humility
or conscientiousness.

From an occupational medicine and workplace-safety
perspective, the present findings support a differentiated
approach to prevention, recruitment, and driver training.
In recruitment or periodic occupational assessment, per-
sonality traits should not be treated as stand-alone exclu-
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sion criteria; however, personality and attitude profiles may
help identify drivers who could benefit from additional
preventive support. In training practice, interventions tar-
geting intentional violations may benefit from attitude-fo-
cused components, such as norm clarification, reflective
discussion of responsibility toward other road users, and
exercises addressing the perceived legitimacy of traffic
rules. At the same time, the present findings do not sup-
port the assumption that attitude modification alone will
substantially reduce unintentional mistakes, lapses, or in-
experience-related behaviours. For these outcomes, occu-
pational prevention may need to place greater emphasis
on fatigue management, distraction reduction, attention
management, and self-regulatory skills.

The findings suggest that interventions focused solely
on attitude modification may be less effective for uninten-
tional behaviours; therefore, they may need to be comple-
mented by components targeting attention and self-reg-
ulatory skills (e.g., attention/divided-attention training,
fatigue awareness). Because cognitive competencies were
not directly measured in this study, these recommenda-
tions are interpretative and should be evaluated in future
multi-method research.

CONCLUSIONS

The present findings suggest that attitudes toward safety
are a proximal correlate of intentional traffic violations
and statistically account for part of the associations be-
tween several HEXACO traits and violations in this oc-
cupational sample (i.e., significant indirect effects were
observed). In contrast, no indirect effects via attitudes
emerged for mistakes, lapses, or inexperience, which
is consistent with the idea that unintentional errors may
depend more strongly on cognitive and self-regulatory
factors not directly measured in the present study. Given
the cross-sectional design and self-report measures, the
results should be interpreted as correlational and require
replication in longitudinal and multi-method research.
Importantly, cognitive mechanisms underlying unin-
tentional errors were not directly measured and should
be examined in future multi-method and longitudinal
studies.

Limitations and future directions

Several limitations should be acknowledged. First,
the study relied on a purposive occupational sample
of professional drivers recruited in an occupational
medicine setting. This increases relevance for work-
place safety, but it limits generalizability to non-profes-

sional drivers and to other driver populations (e.g., dif-
ferent vehicle categories or work contexts). Replication
in broader community samples and across occupational
driving settings is warranted.

Second, the sample size was moderate for a multi-
ple-predictor mediation framework. While bootstrap-
ping provides more robust estimation of indirect effects,
the present findings should be interpreted as preliminary
and in need of replication in larger samples. In addition,
although key demographic indicators (e.g., age, driving
experience, mileage) were collected and described, they
were not modelled as covariates in the current analyses.
These factors may contribute to heterogeneity in driving
behaviour and should be incorporated in future research
designs. Some potentially important individual factors
(e.g., parenthood, detailed work schedules, fatigue/sleep
quality) were not measured and should be considered
in subsequent studies.

Third, all key constructs were assessed using self-re-
port questionnaires administered within the same mea-
surement context, which may increase the risk of social
desirability, recall bias, and common method variance,
potentially inflating associations. Although procedural
remedies were applied (psychological separation of mea-
sures, ordering from general to specific, and anonymous
non-evaluative participation), future research should
use multi-method designs (e.g., objective indicators
such as telematics or recorded infractions/collision data,
multi-source ratings, or longitudinal measurement)
to further reduce method-related bias. In addition, al-
though a supplementary Harman’s single-factor test did
not indicate a dominant common factor, this procedure
has recognized limitations and cannot conclusively ex-
clude common method bias.

A related concern is social desirability bias, which
may be particularly salient in a sample of professional
drivers. Because safe driving is both socially valued and
occupationally relevant, some participants may have
been motivated to underreport violations, mistakes,
lapses, or other unsafe behaviours and to present them-
selves as more safety-oriented than they actually are.
Although anonymity and the explicitly non-evaluative
character of the study were intended to reduce this ten-
dency, socially desirable responding cannot be ruled out.
This may have attenuated the reported frequency of ab-
errant driving behaviours and may also have affected
the reliability of self-reported DBQ scores.

Although unintentional behaviours may be more de-
pendent on cognitive control and automaticity, no cog-
nitive measures were included in the present study;

Med Pr Work Health Saf. 2026;77(6)
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therefore, statements regarding attentional or executive
mechanisms are interpretative. Future research should
directly assess these constructs using established tools,
e.g.: measures of sustained attention/vigilance (e.g., Con-
tinuous Performance Test or Psychomotor Vigilance
Task), inhibitory control (e.g., Go/No-Go Task or Stop-
Signal Task), interference control (e.g., Stroop Color and
Word Test), and set-shifting/processing speed (e.g., Trail
Making Test). Where feasible, combining cognitive testing
with driving-related performance indicators (e.g., simu-
lator tasks, eye-tracking, or telematics-derived metrics)
would provide a stronger test of mechanisms underlying
unintentional errors.
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