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Abstract: Recent evidence suggests that driving behavior and traffic safety outcomes of parents may
be influenced by the extent to which they receive information and education on road safety, as well as
the fact of driving with their children on board, which may increase their risk perception. However,
there are no studies specifically addressing the case of crashes suffered while driving with children.
Hence, this study aimed to describe the relationship between road safety education-related variables
and parents’ traffic safety outcomes while driving with children on board. For this cross-sectional
study, data was retrieved from a sample composed of 165 Spanish parents—all of them licensed
drivers—with a mean age of 45.3 years. Through binary logistic regression (logit) analysis, it was
found that factors such as gender, having received road safety education (RSE), and having been
sanctioned for the performance of risky driving behavior contribute to modulating the likelihood of
suffering crashes while driving with children on board. Gender differences showed a riskier status
for male parents. In this study, a set of risk factors explaining the involvement in traffic crashes
when driving with children as passengers was identified among parents: gender, traffic sanctions,
valuation, and exposure to road safety campaigns. Also, substantial limitations in the self-reported
degree of received RSE were found, especially considering that risky driving behavior and traffic
crash rates with children on board still have a high prevalence among parents.

Keywords: road safety education; parents; driving; road safety; risk behaviors; traffic crashes with
children; children safety

1. Introduction

Road crashes involving children remain a major concern of public health, being the
main cause of death among children between 15 and 19 years of age, as well as one of the
main causes of death in age groups between 5 and 15 years [1]. This is especially relevant
considering that most of these crashes involving children are caused by adult drivers [2].
Therefore, it is important to adopt a holistic perspective towards crash prevention, empha-
sizing all users who potentially partake in the problem. The key stakeholders involved in
children’s road safety are mainly parents [3–7]. Although some studies have suggested
that driving with children on board may contribute to decreasing the risk assumption of
driving parents (also increasing their risk perception), most of the evidence agrees on the
fact that more road safety education (RSE) is needed among them since it might improve
parents’ skills for safe driving, or road safety skills [8–10].
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The term “road safety skills” has been used in previous expert literature to refer to the
gathering of a set of road-safety-friendly competencies acquired through road safety educa-
tion (RSE), which are necessary for safe, healthy, harmonious traffic behavior [8,11]. Gender
differences in road safety skills have been reported in some research, with a problematic
divergence between men and women—males seem to obtain the poorest results in terms of
positive attitudes towards road safety, traffic rule knowledge, and self-reported behaviors
on the road [3,12]. Also, age is recognized as a potential influencing factor of road safety
skills. Young adults tend to perform road misbehaviors according to certain characteristics
and traits of their age group, such as impulsivity and sensation-seeking [13,14]. The lack
of experience of young individuals makes them a highly vulnerable group, especially
when they have only just obtained their driver’s license. Risky behavior and crashes on
the road occur (in a considerable proportion) within the first months after obtaining the
driver’s license; after this period driving performance improves [15] and risky behavior
and crashes tend to drastically decrease [16]. Furthermore, the educational level may be a
determinant of road safety skills and the existence of road crashes. While some authors
found a significant positive correlation [17,18], others found no significant correlation
between a drivers’ positive behavior and their educational levels [19–22].

Another key point on the prevention of road crashes resulting in injured children is
road safety education or traffic safety education (RSE). Some studies argue in favor of the
potential usefulness of RSE in preventing road crashes and promoting safe habits [8,23–29],
although the outcomes seem to be dependent on the beneficiaries’ profile [30,31]. Other
studies reported inconclusive results on the usefulness of RSE in improving road crash
statistics [32–38]. Throughout the last decade, education in road safety has acquired a
substantially important role in public health strategies aimed at strengthening the integrity
and welfare of the entire population and improving prosocial behavior and convivence.
According to the functional paradigm of road safety education (RSE), the prevention of
risky behavior on the road—which is associated with a high number of traffic crashes—
may be strengthened through the development of positive attitudes and perceptions, and
accurate knowledge of traffic norms and safe behavior [39–41]. In the specific case of
parents, road safety education constitutes a crucial issue, considering that they exert a
relevant influence on the RSE of their children, who learn a significant part of their attitudes
and behaviors on the road from their microsocial environment during the early stages
of life [42,43]. Road safety education of parents plays, therefore, a relevant role in public
health and within the sustainable development of countries [44] since it provides positive
outcomes in the road safety skills of the community of drivers [3], and it may also condition
the behaviors of future drivers [42,43]. In this sense, different stakeholders are involved
in the development of road safety as a social issue, including schoolteachers, public and
private institutions, and health agencies [23,30,40]. However, it is still necessary to develop
further strategies aimed at increasing the actions related to road safety education and to
reduce the objective road risk [3,45].

For these reasons, it could be very useful to provide more opportunities for adults,
to allow them to update their knowledge through road training courses [46]. This would
enable them to achieve a comprehensive knowledge and assessment of norms that system-
atically appear within the road traffic context. In addition, adults should always be aware
of the importance of the measures adopted by the traffic authorities, such as increasing the
presence of police, the improvement of infrastructures, and implementation of road safety
campaigns. This would lead to fewer risks being taken and, at the same time, it would
help children to learn safe attitudes towards driving. This is very important, since, as we
have mentioned before, risky behavior performed by parents is usually repeated by their
children [7]. Due to all the aforementioned facts, it is important to understand the factors
associated with the learning of road safety, since this would help to prevent future risky
behavior, traffic crashes (with and without children as passengers), and promote awareness
and risk perception among children, which is also important.
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Objective and Hypotheses of the Study

The aim of this study was to describe the relationship between having received road
safety education (recall of the contents, assessment of its utility and its importance), the
importance attributed to different strategies aimed at improving road safety (improvement
of roads and vehicles, police supervision, traffic fines), and road crashes with children on
board suffered by Spanish adults. It was hypothesized that parents who had not received
RSE and with lower awareness of road safety issues would have been involved in more
road crashes.

2. Materials and Methods
2.1. Sample, Design, and Procedure

For this cross-sectional study, we used a total sample of n = 165 Spanish parents
(78 men composing 47.3% of the sample, and 87 women, representing 52.7% of the sample)
from 19 different provinces of Spain. With this sample size, a 0.98 power (1–ß) was achieved
with an effect size (f2) of 0.15, assuming a 0.05 error. The mean age of parents participating
in the study was M = 45.26 (SD = 6.19) years. All of them were active drivers of conventional
automobiles, with a mean tenure as drivers of M = 8.42 (SD = 5.21) years since they had
first obtained their driving license.

They were invited to participate in the study through the distribution of a national
survey on road safety education, in which their children answered a set of questions
in the classroom, and parents were also invited to voluntarily fill out a supplementary
questionnaire on the same topic. They were asked to do so through a personal letter sent to
them. Fulfilling an electronic informed consent form was necessary to access the e-survey.
The global response rate (fully answered questionnaires) was approximately 35%, out of a
total of 500 invitation letters initially delivered.

In order to ensure that the participants responded honestly to the survey, different
strategies were adopted to minimize convenience in the answers. First, the survey was
conducted guaranteeing the anonymity of participants and emphasizing the existing laws
on data protection.

We also remarked that the collected information would only be used for statistical
and research purposes and this was reported before the participants started to complete
the questionnaire. The importance of answering honestly to all the questions was also
emphasized, together with the non-existence of wrong or right answers. Participants were
provided with written explanations in this regard, and emphasis was put on the study aim
of gathering information about road safety-related experiences, perceptions, and practices,
with the objective of developing scientific knowledge in this field.

2.2. Description of the Instrument

For this research, an electronic questionnaire composed of three dimensions (sociode-
mographic factors, road-safety-education-related factors, and driving specific information)
was designed. The average time spent completing the questionnaire was M = 13.50 min.
The first part, before commencing the questionnaire, was focused on the aspects that aimed
at gathering honest data, such as the anonymity, non-existence of right/wrong answers,
and the only-for-research-purpose statements. The sections were organized as follows.

First, a summary of sociodemographic information (i.e., age, gender, and educational
level) and data related to road use (i.e., road crashes driving with children as passengers in
the last five years, road crashes suffered as a passenger in the last five years, and traffic
fines received while their children were on board), in order to characterize the participants
according to their main features. Age was collected through an open question, while gender
and educational level through a multiple-choice question including all possible options,
such as male/female/other (gender), and none/primary school/high school/professional
training/superior studies (education). Road crashes and traffic fines were collected as
continuous variables.
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A second section was used to assess the participation of parents in road safety ed-
ucation activities and all their related factors, such as the type of interventions, their
duration, the value that participants attributed to them, and the scenarios employed for
these interventions.

Finally, the third set of questions was designed to assess the parents’ perception of
several factors related to road safety on a scale ranging from 0 (lowest value) to 10 (highest):
assessment of measures aimed at the improvement of road safety (improvement of city
roads and vehicles, and police supervision), assessment of the importance of road safety
education, and perceived efficacy and utility of road safety campaigns.

2.3. Statistical Analysis (Data Processing)

Descriptive statistics (mean, standard deviation) was performed to present the global
results and the associations among the study variables in our sample of Spanish parents.
Spearman’s rho (bivariate) correlational analysis was used to look for associations between
pairs of study variables, considering their robustness over Pearson’s (r) correlation when
ordinal values are measured. Furthermore, gender comparisons were conducted using
one-way analysis of variance (ANOVA) tests. Finally, after performing normality tests
and testing basic statistical parameters, a logistic regression model was built to explain
the odds ratio of having suffered one or more traffic crashes (as drivers, with children as
a passenger) during the last five years (binomial dependent variable, in which 1 = Yes
and 0 = No), using both demographic and RSE-related variables. The statistical analyses
were performed using IBM SPSS (Statistical Package for Social Sciences), version 26.0 (IBM,
Armonk, NY, USA) and the sample size calculation with the G*Power 3.1.9.6 (Heinrich
Heine University Düsseldorf, Düsseldorf, Germany) [47].

3. Results

From the total sample of 165 parents, 78.2% had children who had previously partici-
pated in at least one program or intervention related to road safety education, organized
by the educational center which they were attending. Almost 64% of the parents who
participated in this research reported having suffered a traffic crash while driving with
children during the previous five years (M = 1.50 SD = 1.78), and 45% had suffered a traffic
crash as a passenger (M = 0.79 SD = 1.26). Furthermore, 29% of them had received at
least one traffic ticket or fine driving with children during the same period. Regarding the
coverage of RSE among Spanish parents, it was found that 85.4% of them reported having
received some sort of program, course, or intervention related to road safety education
throughout their lifetime.

3.1. Association between Sociodemographic Factors, Road Safety Education, Awareness of Road
Safety Issues, and Driving Outcomes

The bivariate correlation analysis (see Table 1) allowed us to establish significant
measures of association between the study variables related to both road safety education
and the demographic profile of parents. Specifically, age was negatively and significantly
associated with having received RSE, with older parents being the ones who tended
to obtain lower values concerning this factor. On the other hand, age was positively
associated with the perceived utility of RSE, with the degree of importance attributed to
the improvement of vehicles as a way of enhancing road safety, and with the number of
crashes suffered driving with children during the previous five years.

Regarding the educational level of parents, it was positively associated with the
importance attributed to RSE, with the importance attributed to the improvement of city
roads, and police supervision for the enhancement of road safety, and, finally, with the
degree of efficacy perceived in the existing road safety campaigns. In other words, parents
with higher education (greater educational level) tended to appreciate these factors less
than parents with lower educational levels.
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Table 1. Bivariate (Spearman) correlations between study variables.

Variable 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Age 0.015 −0.172 * 0.137 0.159 * 0.008 0.066 0.184 * −0.144 0.004 0.128 0.123 0.236 ** 0.099
2 Educational level − −0.078 −0.094 −0.103 −0.242 ** −0.174 * 0.028 −0.237 ** −0.138 −0.179 * 0.026 −0.040 0.073
3 Have you ever received road safety education? − 0.219 ** 0.227 ** −0.005 −0.108 −0.109 0.203 ** 0.153 * 0.013 −0.013 0.058 −0.037
4 Recalling of road safety education contents − 0.790 ** 0.221 ** 0.293 ** 0.153 −0.035 0.271 ** 0.117 −0.039 −0.008 −0.048
5 Perceived utility of road safety education − 0.324 ** 0.374 ** 0.209 ** 0.034 0.433 ** 0.295 ** 0.016 −0.068 0.012
6 Importance attributed to road safety education − 0.415 ** 0.283 ** 0.229 ** 0.600 ** 0.243 ** −0.03 0.025 0.067

7 Importance attributed to the improvement of city
roads − 0.493 ** 0.170 * 0.417 ** 0.283 ** 0.123 0.054 −0.119

8 Importance attributed to the improvement of
vehicles − 0.178 * 0.311 ** 0.201 * −0.102 0.020 0.060

9 Importance attributed to the improvement of
police supervision − 0.246 ** 0.222 ** −0.151 −0.128 −0.105

10 Importance attributed to the improvement of
road safety education − 0.203 ** 0.019 −0.013 0.075

11 Perceived efficacy of road safety campaigns − −0.117 −0.090 0.007
12 Crashes suffered as a passenger (5 years) − 0.405 ** 0.074
13 Crashes suffered as a driver with children on

board (5 years) − 0.227 **

14 Have you ever been fined with children on
board? (5 years) −

Notes for the table: * Correlation is significant at p < 0.05 level. ** Correlation is significant at p < 0.01 level.
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Finally, and specifically regarding road-safety-education-related variables, a set of
significant measures of association (available more in detail in Table 1) was found between
the following:

(a) Having received RSE, together with the importance attributed to it [+], to its improve-
ment [+], and the perceived efficacy of road safety campaigns [+].

(b) The perceived utility of RSE in daily life and its attributed importance [+], the impor-
tance attributed to the improvement of city roads [+], the improvement of vehicles
[+], and road safety education [+] as ways to improve road safety.

(c) The degree of effectiveness perceived in road safety campaigns and the agreement
with the different mentioned strategies, used for improving road safety [+].

3.2. Gender Differences

When comparing the profile of parents and their scores in the different study vari-
ables related to RSE, a set of significant differences was found concerning the gender of
respondents. A significant impact of gender was found in the fact of having a crash with
onboard children, and in the perceived effectiveness of police supervision. To begin with,
male parents presented a significantly higher mean value of crashes suffered as drivers
with children on board during the previous five years (M = 1.85; SD = 1.92) than female
parents (M = 1.18; SD = 1.58), with F(1,163) = 6.041; p = 0.015.

Moreover, it was also found that women perceived the increase of police supervision
as an alternative for improving road safety (M = 7.22; SD = 2.31) to a significantly higher
degree than men (M = 6.42; SD = 2.06), with F(1,163) = 5.429; p = 0.020.

3.3. Prediction of Self-Reported Road Crashes with Children on Board

This significant model, conducted through a binomial logistic regression technique,
was fitted using both demographic and road safety and RSE-related variables. The function
defining the binary logistic regression model is presented below:

P(Y = 1; Xi) = ezi/1 + ezi (1)

where: zi = β0 + β1X1 + β2X2 + ··· β10X10 + ε
The variables included in the model were defined as:

- Yi = 1, implies having suffered at least one crash with children on board in the last
5 years.

- Yi = 0, means the driver did not suffer crashes with children on board during the
same period.

- X1, X2 . . . ( . . . ) . . . Xn: Independent (whether continuous or categorical—Dummy)
variables included in the model.

The final solution presented an overall accuracy percentage of 71.2%, explained 27.3%
of the variance among subjects (Nagelkerke’s R2 = 0.273), and showed a −2 Log-likelihood
coefficient of 177.151. The basic parameters and variables included in the model are
presented in Table 2, showing its Beta coefficients, significance level, and Confidence
Intervals (CI) at 95%.

Overall, the logit model allowed it to be established that increased values in some of
the variables contained in the model play a “protective” role, decreasing the Odds Ratio
(OR) of belonging to Group 1 (i.e., having suffered a traffic crash in the last five years while
driving with children on board). The variables considered in the final model were: having
previously received road safety education (dummy), whose increase in one logarithmic unit
(being positively responded) represents a decrease in 72.9% of the likelihood of belonging to
Group 1 (crashed drivers); the number of traffic fines or penalties received, which decreases
the OR by 71% per fine; and the degree of efficacy perceived in road safety campaigns,
whose increase explains a decrease of the OR by 6.4% per logarithmic unit.
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Table 2. Logistic regression model (logit) to explain traffic crashes suffered by parents while driving with children.

Variables in the Equation B S.E. Wald df Sig. Exp(B)
CI (95%) Exp(B)

Lower Upper

Gender (Man a) 0.951 0.379 6.287 1 0.012 * 2.589 1.231 5.444
Have you ever received road safety education (Yes b)? −1.304 0.516 6.397 1 0.011 * 0.271 0.099 0.746
Traffic fines received with children on board (5 years) −1.236 0.458 7.295 1 0.007 ** 0.290 0.118 0.712

Crashes suffered as passenger (5 years) 0.663 0.232 8.17 1 0.004 ** 1.940 1.232 3.056
Perceived efficacy of road safety campaigns −0.066 0.033 3.983 1 0.046 * 0.936 0.877 0.999

Constant 2.207 0.858 6.621 1 0.010 ** 9.093

Dependent variable: Having suffered driving crashes with children on board in the previous 5 years (positive cases). Notes for the table:
a,b Dummy variables. Success categories = a Being a male, b Having received road safety education (RSE); ** Significant at the level p < 0.01;
* Significant at the level p < 0.05.

Figure 1 contains the predicted probabilities of the significant model, where (ap-
proximately) seven out of each 10 cases (71.2%) could be successfully predicted. The
concentration of successfully predicted cases (blue/green spots in Figure 1) is predomi-
nantly located on the right-hand side of the distribution (i.e., “high probability profiles”
that actually suffered crashes). On the other hand, most of the red/yellow spots (negative
cases) are coherently distributed at the left-hand part of the figure, corresponding to these
spots of “low probability profiles”, who actually did not suffer crashes while driving with
children on-board.
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4. Discussion

The results of this study support the existence of a relationship between factors related
to road safety education and risky road behavior within a sample of Spanish parents driving
with children. In order to accomplish the main purpose of the research, i.e., describing
the relationship between road safety education (RSE) and traffic outcomes of parents, a
significant regression model (Logit) was built.

Thanks to the reported logistic regression analysis, it is possible to state that road
traffic crashes suffered when driving with children can be explained through factors related
to behavior on the road, as well as through attitudes towards, and knowledge of, traffic
norms, with a considerable amount of explained variance and a set of relevant correlations
among study variables. Aiming at accounting for model uncertainty by averaging all
plausible models [48,49], there are different methods such as the Bayesian Model Averaging
(BMA) that can be useful in the analyses of sets of data such as the one presented in this
study. While the traditional regression methods commonly select a single “true” model
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among a majority of alternative models based on some model selection criteria and may
neglect the uncertainty related to the choice of models, BMA combines all plausible models
(with various combinations of influential variables) using posterior probability as the
weight [50,51]. BMA is an extension of the usual Bayesian inference methods that allow
for direct model selection, combined estimation, and prediction [52]. Therefore, future
studies using this approach with a similar study design are guaranteed. In brief, and in
coherence with some other recent studies [27,53,54], some elements included in road safety
education programs have been proven to modulate the risk of suffering a traffic accident.
First, receiving RSE represents a substantial decrease in the OR of being involved in road
crashes while driving with children as passengers (−72.9%). Second, a sanctions-related
element is included in the model (i.e., having received traffic fines) that, in accordance with
the aim of traffic fines [55–57], leads to an OR reduction (−71%) in the Logit model. Third,
it is worth mentioning the value attributed to road safety campaigns, since being exposed
to them implied an OR reduction (−6.4%). Finally, several relevant factors also increasingly
influenced the OR: first, having suffered crashes as passengers, which represents a potential
impairer of performance among road users, due to its psychological consequences such as
anxiety, depression, and post-traumatic disorders [58–60]. In addition, and this appears to
be even more relevant, being a male driver increases the chances of suffering a crash as
well, if we take into account the prototypical risk factors of male drivers [61]. It is clear,
and consistent with the evidence, that there is a need of developing more gender-focused
interventions aimed at reducing risky road behavior among male drivers, considering (for
instance) their general performance, driving style, aggressiveness, and other key elements
that differentiate them from women [61–64].

Furthermore, the measures of association among study variables allowed us to es-
tablish some common points with the existing literature on road safety education, which,
nevertheless, has been scarcely developed in Spain so far. First of all, the age of parents has
been proven to be associated with lower participation in RSE. However, and coherently
with the results shown by other empirical studies, older individuals tend to report a more
positive assessment of road safety strategies and measures than young ones [23,65].

Regarding the parents’ role in the road formation of both their familiar and microsocial
system, there is an empirically proven involvement of parents in both safety outcomes and
road behaviors of their children [7,66]. In other words, empirical research has systematically
demonstrated that parents have a crucial influence on their children’s learning of complex
tasks such as safe driving and road risk prevention [5,67]. However, this phenomenon
has some nuances that should be mentioned: in the same way as parents can exert a
positive influence on their children’s road behaviors (i.e., contributing to the development
of positive attitudes, beliefs, and behaviors that foster the safety of children), negative
behavior and attitudes can also influence the way young road users perceive traffic safety
and, subsequently, how they behave on the road [10,45].

Comparisons based on gender have shown that the self-reported risky behavior
and the rates of suffered accidents (in this case, during the previous five years) have a
significantly higher prevalence in men. In this regard, studies on risk perception argue that
male adult drivers tend to perceive several road misbehaviors as generally less serious and
less likely to result in a traffic crash, in addition to presenting a high explained variance in
optimism and perceived invulnerability [68–70]. Glendon et al. [71] also found that there
is a set of substantial differences in how drivers perceive their driving competencies and
risk of crashes according to their gender, with males—especially younger ones—being
the ones who consider themselves more often than anyone else to be better drivers, thus
consequently misjudging the objective risk of their road misbehaviors. This explains their
higher exposure to the performance of risky behavior and negative outcomes on the road.

Nevertheless, these results must be analyzed carefully, in the light of the key social
changes that are currently happening within our society, such as the frequency with
which women use vehicles and their involvement in different tasks related to driving (e.g.,
execution of transport-related jobs and the growing acquisition of driving licenses by female
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drivers). This is, perhaps, the factor resulting in their accident rates annually increasing
in many countries, even though female-involved crashes are still lower than men’s road
causalities [72,73]. In this sense and resuming the discussion about the influence of parents
on how young individuals learn to behave in the road environment, it is foreseeable that
there will be a subsequent increase in the influence of mothers on children’s road behavior
over the following years, considering that, in addition to being involved as key stakeholders
per excellence in their children’s safety education, they are also progressively becoming an
observational reference of road behavior for them.

Finally, it is worth discussing the need to improve and strengthen parental strategies
aimed at the road safety education of children, based on three particular facts observed in
this study: first, the current relatively low coverage of RSE in parents. Even though 85.4% of
parents stated that they had participated in educational programs on road safety before the
data collection of this research, we should consider that their main source of information
was to be found in driving schools (which focus their teaching almost exclusively on road
formation, leaving road safety education aside). In fact, the most successful interventions
within RSE are usually associated with its integration into the educational system and with
the involvement of family members [3,40]. Also, even in the most developed countries,
there is still a clear lack of interventions aimed at improving parental strategies that ensure
their children’s safe behavior on the road, and this could be a relevant innovation if it were
implemented in Spain [3]. In concluding, it is important to remark on the existing need to
involve parents in actions promoted by schools, aimed at strengthening the children’s RSE
learning, as it has been recently suggested in some other empirical experiences [10,31,65].

Limitations of the Study

Although all statistical parameters were accurately and positively tested during the
data treatment, some specific issues present in this research should be listed as potential
biasing sources. Specifically, one of the most important limitations of this work is related
to the use of self-reports as our primary source of information, and this could be associ-
ated with biases such as social desirability [74], or poor understanding of the questions,
especially considering that a significant number in the sample had no clear understanding
of the concept of “road safety education”. It also would be necessary to consider random
heterogeneity within the variable effect, as stated by previous research [75–77]. Regarding
this, and as a recommendation for future research, it is important to suggest the use of
supplementary measures for the assessment of road safety behavior, accounting for age
and gender, whose greatest asset could be, in this case, the minimization of the “common
method biases” that often affect cross-sectional designs [78].

Additionally, other useful methods, apart from descriptive analyses (such as modeling
by structural equations; [79], may allow researchers to statistically explain the parents’ per-
ceptions of the issues addressed in the study. Another statistical method that may improve
the prediction performance and account for heterogeneity in the sample (see [80,81] for
further information) could be Bayesian Modelling Averaging (BMA). Furthermore, some
variables that were not evaluated in this study [82], such as the rates of road crashes and the
attitudes towards road safety, could be useful for deepening the discussion of the results in
the light of the individual characteristics of road users [83]. Finally, the study sample is
still relatively small (although the power analysis did provide appropriate values), which
makes it difficult to give high external validity to this research. Nevertheless, all statistical
analyses were conducted in the light of the fulfillment of basic parameters, needed to
perform statistical tests. Other sample size evaluation criteria were used as shown in
previous research [84,85].

5. Conclusions

To sum up the findings of this study, a statistical association between road safety
education indicators and the road traffic crashes suffered while driving with children on
board reported by parents was established. Furthermore, we identified different risk factors
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that increase the probability of suffering traffic crashes while driving with children: gender,
traffic sanctions, valuation, and exposure to road safety campaigns. Finally, it is important
to highlight the need for interventions aimed at improving parental road safety education,
and their influence on children’s behavioral outcomes on the road.

Practical Applications

- The outcomes reported in this study highlight the need to improve road safety educa-
tion (that is predominantly given to children) also among parents.

- Although all drivers deserve attention (all of them have certain risk factors attached),
this study has found that older males have a greater likelihood to suffer crashes while
driving with their children on board.

- Road safety campaigns remain a useful tool for developing positive driving outcomes
among parents, especially whenever these communicative actions are positively
valued by them.

- Although it is known that traffic sanctions have a limited corrective effect, drivers
receiving traffic fines could be less likely to have a crash with onboard children,
supporting the value of traffic law enforcement on traffic crash prevention.

Author Contributions: Conceptualization, C.E., F.A., and S.A.U.; methodology, E.V.; software, S.A.U.;
formal analysis, S.A.U.; investigation, E.V.; resources, F.A.; data curation, S.A.U.; writing—original
draft preparation, S.A.U.; writing—review and editing, S.A.U. and J.G.-M.; supervision, F.A. and C.E.;
project administration, F.A., and C.E.; funding acquisition, F.A. All authors have read and agreed to
the published version of the manuscript.

Funding: This research was funded by the Directorate–General of Traffic (DGT) (Government of
Spain), through the SPIP2014-01336 (“Assessment of road safety education in young, adults and
elderly persons”) signed by the University of Valencia—INTRAS.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of
This study was approved by the Ethics Committee of the University Research Institute on Traffic and
Road Safety (INTRAS) at the University of Valencia (IRB approval number HE0001020919), certifying
that the research subject to analysis responded to the general ethical principles, currently relevant to
research in Social Sciences.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. The informed consent statement contained ethical principles and data treatment details, and
was signed by participants before they started completing the questionnaire.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author, upon reasonable request.

Acknowledgments: The authors wish to thank Runa Falzolgher for the professional edition of the
final version of the manuscript.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References
1. Toroyan, T.; Peden, M. (Eds.) Youth and Road Safety; World Health Organization: Geneva, Swizterland, 2007. Available online:

http://apps.who.int/iris/bitstream/handle/10665/43607/9241595116_eng.pdf (accessed on 25 January 2021).
2. European Commission. Mobility and Transport. Road Safety. 2021. Available online: https://ec.europa.eu/transport/road_

safety/specialist/knowledge/young/magnitude_and_nature_of_the_problem/characteristics_of_these_crashes_en (accessed on
22 January 2021).

3. Alonso, F.; Esteban, C.; Hernández, S.U.; Manso, V. Determinants and Stakeholders Influencing Children’s Road Safety Education.
Int. J. Elem. Educ. 2016, 5, 63. [CrossRef]

4. Bates, L.; Watson, B.; King, M.J. The role of parents and non-parents in the supervision of learner drivers in Australia. Accid. Anal.
Prev. 2014, 70, 40–45. [CrossRef]

http://apps.who.int/iris/bitstream/handle/10665/43607/9241595116_eng.pdf
https://ec.europa.eu/transport/road_safety/specialist/knowledge/young/magnitude_and_nature_of_the_problem/characteristics_of_these_crashes_en
https://ec.europa.eu/transport/road_safety/specialist/knowledge/young/magnitude_and_nature_of_the_problem/characteristics_of_these_crashes_en
http://doi.org/10.11648/j.ijeedu.20160506.12
http://doi.org/10.1016/j.aap.2014.03.004


Int. J. Environ. Res. Public Health 2021, 18, 3611 11 of 13

5. Brooks-Russell, A.; Simons-Morton, B.; Ehsani, J. Parents are the key to improving teen driving safety. J. Adolesc. Health 2014, 55,
600–601. [CrossRef]

6. Muir, C.; O’Hern, S.; Oxley, J.; Devlin, A.; Koppel, S.; Charlton, J.L. Parental role in children’s road safety experiences. Transp. Res.
Part F Traffic Psychol. Behav. 2017, 46, 195–204. [CrossRef]

7. Ben-Ari, O.T.; Musicant, O.; Lotan, T.; Farah, H. The contribution of parents’ driving behavior, family climate for road safety, and
parent-targeted intervention to young male driving behavior. Accid. Anal. Prev. 2014, 72, 296–301. [CrossRef] [PubMed]

8. Alonso, F.; Gonzalez-Marin, A.; Esteban, C.; Useche, S.A. Behavioral Health at School: Do Three Competences in Road Safety
Education Impact the Protective Road Behaviors of Spanish Children? Int. J. Environ. Res. Public Health 2020, 17, 935. [CrossRef]

9. Strukcinskiene, B.; Giedraitis, V.; Raistenskis, J.; Martinkenas, A.; Strukčinskaitė, V.; Stukas, R.; Baysal, S.U. Similarities between
self-reported road safety behavior of teenage drivers and their perceptions concerning road safety behavior of their parents.
Transp. Res. Part F Traffic Psychol. Behav. 2014, 24, 8–16. [CrossRef]

10. Ben-Ari, O.T. Parents’ perceptions of the Family Climate for Road Safety: Associations with parents’ self-efficacy and attitudes
toward accompanied driving, and teens’ driving styles. Transp. Res. Part F Traffic Psychol. Behav. 2016, 40, 14–22. [CrossRef]

11. Useche, S.; Alonso, F.; Montoro, L.; Garrigós, L. More aware, more protected: A cross-sectional study on road safety skills
predicting the use of passive safety elements among Spanish teenagers. BMJ Open 2019, 9, e035007. [CrossRef]

12. Nazif, J.I. Testing and Contrasting Road Safety Education, Deterrence, and Social Capital Theories: A Sociological Approach to the
Understanding of Male Drink-Driving in Chile’s Metropolitan Region. In Proceedings of the Annals of advances in automotive
medicine, Association for the Advancement of Automotive Medicine, Annual Scientific Conference, Baltimore, MD, USA, 5–7
October 2009; Volume 55, pp. 313–323.

13. Oviedo-Trespalacios, O.; Scott-Parker, B. Transcultural validation and reliability of the Spanish version of the behaviour of young
novice drivers scale (BYNDS) in a Colombian young driver population. Transp. Res. Part F Traffic Psychol. Behav. 2017, 49, 188–204.
[CrossRef]

14. Ledesma, R.D.; Poó, F.; Peltzer, R. Sensation seeking and risky behavior in driving. Aval. Psychol. 2007, 6, 117–125.
15. Mayhew, D.R.; Simpson, H.M.; Pak, A. Changes in collision rates among novice drivers during the first months of driving. Accid.

Anal. Prev. 2003, 35, 683–691. [CrossRef]
16. McKnight, A. Young novice drivers: Careless or clueless? Accid. Anal. Prev. 2003, 35, 921–925. [CrossRef]
17. Hassen, A.; Godesso, A.; Abebe, L.; Girma, E. Risky driving behaviors for road traffic accident among drivers in Mekele city,

Northern Ethiopia. BMC Res. Notes 2011, 4, 535. [CrossRef]
18. Yunesian, M.; Moradi, A. Knowledge, attitude and practice of drivers regarding traffic regulations in Tehran. J. Sch. Public Health

Inst. Public Health Res. 2005, 3, 57–66.
19. Malekpour, F.; Mohammadian, Y.; Malekpour, A.R. Investigation of the relationship between personality and attitude to safety of

taxi drivers. J. Saf. Promot. Inj. Prev. 2014, 2, 204–208.
20. Mazloomi, S.; Moradi, M.; Fallahzade, H.; Zare, A.; Khoshakhlagh, A.; Barzegarpour, V. The study of dangerous behavior of

drivers in the Yazd City in 2013. Tolooebehdasht 2016, 14, 14–23.
21. Razmara, A.; Aghamolaei, T.; Madani, A.; Hosseini, Z.; Zare, S. Risky behaviors of taxi drivers in Bandar Abbas, Iran. Electron.

Physician 2018, 10, 6588–6595. [CrossRef] [PubMed]
22. Tajvar, A.; Yekaninejad, M.S.; Aghamolaei, T.; Shahraki, S.H.; Madani, A.; Omidi, L. Knowledge, attitudes, and practice of drivers

towards traffic regulations in Bandar-Abbas, Iran. Electron. Physician 2015, 7, 1566–1574. [CrossRef]
23. Alonso, F.; Esteban, C.; Useche, S.; Colomer, N. Effect of Road Safety Education on Road Risky Behaviors of Spanish Children and

Adolescents: Findings from a National Study. Int. J. Environ. Res. Public Health 2018, 15, 2828. [CrossRef]
24. Christoffel, T.; Gallagher, S.S. Injury Prevention and Public Health: Practical Knowledge, Skills, and Strategies; Jones & Bartlett Learning:

Street Burlington, MA, USA, 2006.
25. Holder, H.D.; Gruenewald, P.J.; Ponicki, W.R.; Treno, A.J.; Grube, J.W.; Saltz, R.F.; Voas, R.B.; Reynolds, R.; Davis, J.; Sanchez, L.;

et al. Effect of Community-Based Interventions on High-Risk Drinking and Alcohol-Related Injuries. JAMA 2000, 284, 2341–2347.
[CrossRef] [PubMed]

26. Olumide, A.; Owoaje, E. Effect of A Road Safety Education Intervention on Road Safety Knowledge of University Drivers in
Ibadan, Nigeria. Ann. Ib. Postgrad. Med. 2016, 14, 6–12. [PubMed]

27. Sun, H.; Yang, D.; Chen, C. Research and Application on Traffic Safety Education to Migrant Workers. Procedia Soc. Behav. Sci.
2013, 96, 418–424. [CrossRef]

28. Tronsmoen, T. Associations between driver training, determinants of risky driving behaviour and crash involvement. Saf. Sci.
2010, 48, 35–45. [CrossRef]

29. Twisk, D.A.; Vlakveld, W.P.; Commandeur, J.J.; Shope, J.T.; Kok, G. Five road safety education programmes for young adolescent
pedestrians and cyclists: A multi-programme evaluation in a field setting. Accid. Anal. Prev. 2014, 66, 55–61. [CrossRef]

30. Bonham, J.; Johnson, M. Cyclist-related content in novice driver education and training. Accid. Anal. Prev. 2018, 111, 321–327.
[CrossRef]

31. Cuenen, A.; Brijs, K.; Brijs, T.; Van Vlierden, K.; Daniels, S.; Wets, G. Effect evaluation of a road safety education program based
on victim testimonials in high schools in Belgium. Accid. Anal. Prev. 2016, 94, 18–27. [CrossRef]

32. Beanland, V.; Goode, N.; Salmon, P.M.; Lenné, M.G. Is there a case for driver training? A review of the efficacy of pre- and
post-licence driver training. Saf. Sci. 2013, 51, 127–137. [CrossRef]

http://doi.org/10.1016/j.jadohealth.2014.08.008
http://doi.org/10.1016/j.trf.2017.01.014
http://doi.org/10.1016/j.aap.2014.07.010
http://www.ncbi.nlm.nih.gov/pubmed/25093539
http://doi.org/10.3390/ijerph17030935
http://doi.org/10.1016/j.trf.2014.02.003
http://doi.org/10.1016/j.trf.2016.04.006
http://doi.org/10.1136/bmjopen-2019-035007
http://doi.org/10.1016/j.trf.2017.06.011
http://doi.org/10.1016/S0001-4575(02)00047-7
http://doi.org/10.1016/S0001-4575(02)00100-8
http://doi.org/10.1186/1756-0500-4-535
http://doi.org/10.19082/6588
http://www.ncbi.nlm.nih.gov/pubmed/29881520
http://doi.org/10.19082/1566
http://doi.org/10.3390/ijerph15122828
http://doi.org/10.1001/jama.284.18.2341
http://www.ncbi.nlm.nih.gov/pubmed/11066184
http://www.ncbi.nlm.nih.gov/pubmed/27721680
http://doi.org/10.1016/j.sbspro.2013.08.049
http://doi.org/10.1016/j.ssci.2009.05.001
http://doi.org/10.1016/j.aap.2014.01.002
http://doi.org/10.1016/j.aap.2017.12.008
http://doi.org/10.1016/j.aap.2016.05.006
http://doi.org/10.1016/j.ssci.2012.06.021


Int. J. Environ. Res. Public Health 2021, 18, 3611 12 of 13

33. Begg, D.; Brookland, R. Participation in driver education/training courses during graduated driver licensing, and the effect
of a time-discount on subsequent traffic offenses: Findings from the New Zealand Drivers Study. J. Saf. Res. 2015, 55, 13–20.
[CrossRef]

34. Carcaillon, L.I.; Salmi, L.R. Evaluation of a program to reduce motor-vehicle collisions among young adults in the county of
Landes, France. Accid. Anal. Prev. 2005, 37, 1049–1055. [CrossRef]

35. Glendon, A.I.; McNally, B.; Jarvis, A.; Chalmers, S.L.; Salisbury, R.L. Evaluating a novice driver and pre-driver road safety
intervention. Accid. Anal. Prev. 2014, 64, 100–110. [CrossRef]

36. Ker, K.; Roberts, I.; Collier, T.; Beyer, F.; Bunn, F.; Frost, C. Post-licence driver education for the prevention of road traffic crashes:
A systematic review of randomised controlled trials. Accid. Anal. Prev. 2005, 37, 305–313. [CrossRef] [PubMed]

37. Peck, R.C. Do driver training programs reduce crashes and traffic violations?—A critical examination of the literature. IATSS Res.
2011, 34, 63–71. [CrossRef]

38. Roberts, I.G.; Kwan, I. School-based driver education for the prevention of traffic crashes. Cochrane Database Syst. Rev. 2001, 2001,
CD003201. [CrossRef] [PubMed]

39. Useche, S.; Gene-Morales, J.; Siebert, F.; Alonso, F.; Montoro, L. “Not as Safe as I believed”: Differences in Perceived and
Self-Reported Cycling Behavior between Riders and Non-Riders. Sustainability 2021, 13, 1614. [CrossRef]

40. Assailly, J. Road safety education: What works? Patient Educ. Couns. 2017, 100, S24–S29. [CrossRef] [PubMed]
41. Twisk, D.A.; Commandeur, J.J.; Vlakveld, W.P.; Shope, J.T.; Kok, G. Relationships amongst psychological determinants, risk

behaviour, and road crashes of young adolescent pedestrians and cyclists: Implications for road safety education programmes.
Transp. Res. Part F Traffic Psychol. Behav. 2015, 30, 45–56. [CrossRef]

42. Downing, C.S. Traffic safety education for young children: An empirical approach. Accid. Anal. Prev. 1982, 14, 323–325. [CrossRef]
43. Pease, K.; Preston, B. Road safety education for young children. Br. J. Educ. Psychol. 1967, 37, 305–313. [CrossRef]
44. Kitamura, Y. The possibility of holistic safety education in Japan: From the perspective of Education for Sustainable Development

(ESD). IATSS Res. 2014, 38, 40–47. [CrossRef]
45. Limbourg, M.; Gerber, D. A parent training program for the road safety education of preschool children†. Accid. Anal. Prev. 1981,

13, 255–267. [CrossRef]
46. Martos, F.J.; Roa, J.M.; Tortosa, F.M. Re-examined drivers: Significant deterioration on knowledge of drivers over time. Rev. Lat.

Psicol. 2012, 44, 83–94.
47. Faul, F.; Erdfelder, E.; Lang, A.-G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,

and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef] [PubMed]
48. Chen, Y.; Persaud, B.; Sacchi, E. Improving Transferability of Safety Performance Functions by Bayesian Model Averaging. Transp.

Res. Rec. J. Transp. Res. Board 2012, 2280, 162–172. [CrossRef]
49. Zou, Y.; Lin, B.; Yang, X.; Wu, L.; Abid, M.M.; Tang, J. Application of the Bayesian Model Averaging in Analyzing Freeway Traffic

Incident Clearance Time for Emergency Management. J. Adv. Transp. 2021, 2021, 1–9. [CrossRef]
50. Ausín, M.C.; Gómez-Villegas, M.A.; González-Pérez, B.; Rodríguez-Bernal, M.T.; Salazar, I.; Sanz, L. Bayesian Analysis of Multiple

Hypothesis Testing with Applications to Microarray Experiments. Commun. Stat. Theory Methods 2011, 40, 2276–2291. [CrossRef]
51. Scott, J.G.; Berger, J.O. An exploration of aspects of Bayesian multiple testing. J. Stat. Plan. Inference 2006, 136, 2144–2162.

[CrossRef]
52. Fragoso, T.M.; Bertoli, W.; Louzada, F. Bayesian Model Averaging: A Systematic Review and Conceptual Classification. Int. Stat.

Rev. 2018, 86, 1–28. [CrossRef]
53. Mallia, L.; Lazuras, L.; Violani, C.; Lucidi, F. Crash risk and aberrant driving behaviors among bus drivers: The role of personality

and attitudes towards traffic safety. Accid. Anal. Prev. 2015, 79, 145–151. [CrossRef]
54. Markl, M. Effectiveness of Road Safety Educational Program for Pre-drivers about DUI: Practical Implication of the TPB in

Developing New Preventive Program in Slovenia. Transp. Res. Procedia 2016, 14, 3829–3838. [CrossRef]
55. Alonso, F.; Pastor, J.C.; Montoro, L.; Esteban, C. Driving under the influence of alcohol: Frequency, reasons, perceived risk and

punishment. Subst. Abus. Treat. Prev. Policy 2015, 10, 11. [CrossRef] [PubMed]
56. Fuertes, F.J. El Procedimiento Sancionador en Materia de Tráfico y Seguridad Vial. Ph.D. Thesis, Universidad de León, León,

Mexico, 2014.
57. Sloan, F.A.; Reilly, B.A.; Schenzler, C. Effects of prices, civil and criminal sanctions, and law enforcement on alcohol-related

mortality. J. Stud. Alcohol 1994, 55, 454–465. [CrossRef]
58. Fullerton, C.S.; Ursano, R.J.; Epstein, R.S.; Crowley, B.; Vance, K.; Kao, T.-C.; Dougall, A.L.; Baum, A. Gender Differences in

Posttraumatic Stress Disorder After Motor Vehicle Accidents. Am. J. Psychiatry 2001, 158, 1486–1491. [CrossRef]
59. Mayou, R.; Simkin, S.; Threlfall, J. The effects of road traffic accidents on driving behaviour. Injury 1991, 22, 365–368. [CrossRef]
60. Shalev, A.Y.; Freedman, S.; Peri, T.; Brandes, D.; Sahar, T.; Orr, S.P.; Pitman, R.K. Prospective Study of Posttraumatic Stress

Disorder and Depression Following Trauma. Am. J. Psychiatry 1998, 155, 630–637. [CrossRef] [PubMed]
61. Turner, C.; McClure, R. Age and gender differences in risk-taking behaviour as an explanation for high incidence of motor vehicle

crashes as a driver in young males. Inj. Control. Saf. Promot. 2003, 10, 123–130. [CrossRef]
62. Hernandez, A.C.; Newcomb, M.D.; Rabow, J. Types of drunk-driving intervention: Prevalence, success and gender. J. Stud.

Alcohol 1995, 56, 408–413. [CrossRef] [PubMed]

http://doi.org/10.1016/j.jsr.2015.07.003
http://doi.org/10.1016/j.aap.2005.06.003
http://doi.org/10.1016/j.aap.2013.11.017
http://doi.org/10.1016/j.aap.2004.09.004
http://www.ncbi.nlm.nih.gov/pubmed/15667817
http://doi.org/10.1016/j.iatssr.2011.01.001
http://doi.org/10.1002/14651858.CD003201
http://www.ncbi.nlm.nih.gov/pubmed/11687049
http://doi.org/10.3390/su13041614
http://doi.org/10.1016/j.pec.2015.10.017
http://www.ncbi.nlm.nih.gov/pubmed/26549168
http://doi.org/10.1016/j.trf.2015.01.011
http://doi.org/10.1016/0001-4575(82)90045-8
http://doi.org/10.1111/j.2044-8279.1967.tb01946.x
http://doi.org/10.1016/j.iatssr.2014.05.004
http://doi.org/10.1016/0001-4575(81)90008-7
http://doi.org/10.3758/BF03193146
http://www.ncbi.nlm.nih.gov/pubmed/17695343
http://doi.org/10.3141/2280-18
http://doi.org/10.1155/2021/6671983
http://doi.org/10.1080/03610921003778183
http://doi.org/10.1016/j.jspi.2005.08.031
http://doi.org/10.1111/insr.12243
http://doi.org/10.1016/j.aap.2015.03.034
http://doi.org/10.1016/j.trpro.2016.05.468
http://doi.org/10.1186/s13011-015-0007-4
http://www.ncbi.nlm.nih.gov/pubmed/25880078
http://doi.org/10.15288/jsa.1994.55.454
http://doi.org/10.1176/appi.ajp.158.9.1486
http://doi.org/10.1016/0020-1383(91)90095-V
http://doi.org/10.1176/ajp.155.5.630
http://www.ncbi.nlm.nih.gov/pubmed/9585714
http://doi.org/10.1076/icsp.10.3.123.14560
http://doi.org/10.15288/jsa.1995.56.408
http://www.ncbi.nlm.nih.gov/pubmed/7674675


Int. J. Environ. Res. Public Health 2021, 18, 3611 13 of 13

63. Rhodes, N.; Pivik, K. Age and gender differences in risky driving: The roles of positive affect and risk perception. Accid. Anal.
Prev. 2011, 43, 923–931. [CrossRef]

64. Santamariña-Rubio, E.; Perez, K.; Olabarria, M.; Novoa, A.M. Gender differences in road traffic injury rate using time travelled as
a measure of exposure. Accid. Anal. Prev. 2014, 65, 1–7. [CrossRef]

65. Ben-Ari, O.T. Parents’ perceptions of the family climate for road safety. Accid. Anal. Prev. 2015, 74, 157–161. [CrossRef]
66. Simons-Morton, B. Parent involvement in novice teen driving: Rationale, evidence of effects, and potential for enhancing

graduated driver licensing effectiveness. J. Saf. Res. 2007, 38, 193–202. [CrossRef]
67. Goodwin, A.H.; Foss, R.D.; Margolis, L.H.; Harrell, S. Parent comments and instruction during the first four months of supervised

driving: An opportunity missed? Accid. Anal. Prev. 2014, 69, 15–22. [CrossRef]
68. O’Hern, S.; Estgfaeller, N.; Stephens, A.; Useche, S. Bicycle Rider Behavior and Crash Involvement in Australia. Int. J. Environ.

Res. Public Health 2021, 18, 2378. [CrossRef]
69. Martí-Belda, A.; Pastor, J.C.; Montoro, L.; Bosó, P.; Roca, J. Persistent Traffic Offenders: Alcohol Consumption and Personality as

Predictors of Driving Disqualification. Eur. J. Psychol. Appl. Leg. Context 2019, 11, 81–92. [CrossRef]
70. DeJoy, D.M. An examination of gender differences in traffic accident risk perception. Accid. Anal. Prev. 1992, 24, 237–246.

[CrossRef]
71. Glendon, A.I.; Dorn, L.; Davies, D.R.; Matthews, G.; Taylor, R.G. Age and Gender Differences in Perceived Accident Likelihood

and Driver Competences. Risk Anal. 1996, 16, 755–762. [CrossRef]
72. Useche, S.A.; Hezaveh, A.M.; Llamazares, F.J.; Cherry, C. Not gendered but different from each other? A structural equation

model for explaining risky road behaviors of female and male pedestrians. Accid. Anal. Prev. 2021, 150, 105942. [CrossRef]
73. Waldron, I.; McCloskey, C.; Earle, I. Trends in gender differences in accidents mortality. Demogr. Res. 2005, 13, 415–454. [CrossRef]
74. Perinelli, E.; Gremigni, P. Use of Social Desirability Scales in Clinical Psychology: A Systematic Review. J. Clin. Psychol. 2016, 72,

534–551. [CrossRef]
75. Kabli, A.; Bhowmik, T.; Eluru, N. A multivariate approach for modeling driver injury severity by body region. Anal. Methods

Accid. Res. 2020, 28, 100129. [CrossRef]
76. Lee, J.; Yeo, J.; Yun, I.; Kang, S. Factors Affecting Crash Involvement of Commercial Vehicle Drivers: Evaluation of Commercial

Vehicle Drivers’ Characteristics in South Korea. J. Adv. Transp. 2020, 2020, 1–8. [CrossRef]
77. Truong, L.T.; Nguyen, H.T.; Tay, R. A random parameter logistic model of fatigue-related motorcycle crash involvement in Hanoi,

Vietnam. Accid. Anal. Prev. 2020, 144, 105627. [CrossRef]
78. Pannucci, C.J.; Wilkins, E.G. Identifying and Avoiding Bias in Research. Plast. Reconstr. Surg. 2010, 126, 619–625. [CrossRef]
79. Maccallum, R.C.; Austin, J.T. Applications of Structural Equation Modeling in Psychological Research. Annu. Rev. Psychol. 2000,

51, 201–226. [CrossRef]
80. Guo, Y.; Li, Z.; Wu, Y.; Xu, C. Evaluating factors affecting electric bike users’ registration of license plate in China using Bayesian

approach. Transp. Res. Part F Traffic Psychol. Behav. 2018, 59, 212–221. [CrossRef]
81. Guo, Y.; Li, Z.; Wu, Y.; Xu, C. Exploring unobserved heterogeneity in bicyclists’ red-light running behaviors at different crossing

facilities. Accid. Anal. Prev. 2018, 115, 118–127. [CrossRef] [PubMed]
82. Cai, L. Latent variable modeling. Shanghai Arch Psychiatry 2012, 24, 118–120.
83. Wolf, E.J.; Harrington, K.M.; Clark, S.L.; Miller, M.W. Sample Size Requirements for Structural Equation Models. Educ. Psychol.

Meas. 2013, 73, 913–934. [CrossRef] [PubMed]
84. Iraganaboina, N.C.; Bhowmik, T.; Yasmin, S.; Eluru, N.; Abdel-Aty, M.A. Evaluating the influence of information provision (when

and how) on route choice preferences of road users in Greater Orlando: Application of a regret minimization approach. Transp.
Res. Part C Emerg. Technol. 2021, 122, 102923. [CrossRef]

85. Johnson, R.; Orme, B. Getting the Most from CBC; Sawtooth Software Research Paper Series; Sawtooth Software Inc.: Sequim, WA,
USA, 2003.

http://doi.org/10.1016/j.aap.2010.11.015
http://doi.org/10.1016/j.aap.2013.11.015
http://doi.org/10.1016/j.aap.2014.10.023
http://doi.org/10.1016/j.jsr.2007.02.007
http://doi.org/10.1016/j.aap.2014.02.015
http://doi.org/10.3390/ijerph18052378
http://doi.org/10.5093/ejpalc2019a3
http://doi.org/10.1016/0001-4575(92)90003-2
http://doi.org/10.1111/j.1539-6924.1996.tb00826.x
http://doi.org/10.1016/j.aap.2020.105942
http://doi.org/10.4054/DemRes.2005.13.17
http://doi.org/10.1002/jclp.22284
http://doi.org/10.1016/j.amar.2020.100129
http://doi.org/10.1155/2020/5868379
http://doi.org/10.1016/j.aap.2020.105627
http://doi.org/10.1097/PRS.0b013e3181de24bc
http://doi.org/10.1146/annurev.psych.51.1.201
http://doi.org/10.1016/j.trf.2018.09.008
http://doi.org/10.1016/j.aap.2018.03.006
http://www.ncbi.nlm.nih.gov/pubmed/29558688
http://doi.org/10.1177/0013164413495237
http://www.ncbi.nlm.nih.gov/pubmed/25705052
http://doi.org/10.1016/j.trc.2020.102923

	Introduction 
	Materials and Methods 
	Sample, Design, and Procedure 
	Description of the Instrument 
	Statistical Analysis (Data Processing) 

	Results 
	Association between Sociodemographic Factors, Road Safety Education, Awareness of Road Safety Issues, and Driving Outcomes 
	Gender Differences 
	Prediction of Self-Reported Road Crashes with Children on Board 

	Discussion 
	Conclusions 
	References

