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Temperament refers to basic, largely inherited, relatively stable personality traits which have been present since early childhood. Considering the very fundamental role of temperament in human development and behaviour, it is reasonable to assume that temperament is also related to risky driving and drivers’ view of themselves as drivers. The aim of the present study was to investigate the relationships between Cloninger’s temperament dimensions, risky driving and drivers’ view of their perceptual motor and safety skills. The sample consisted of 335 Turkish drivers (aged 19–57; 53.7% men) who completed an Internet-based survey including Temperament and Character Inventory (TCI), Driver Behaviour Questionnaire (DBQ) and Driver Skill Inventory (DSI). Correlation analyses showed that TCI scale Cooperativeness correlated negatively with all DBQ scales indicating risky driving and positively with safety skills. In regression analyses after controlling age, gender and lifetime mileage, cooperativeness still was significantly related to all DBQ scales and safety skills. Persistence correlated negatively with ordinary violations, lapses and errors and positively with perceptual motor skills. In regression analyses, persistence was related to errors and lapses. Reward dependence was positively related to lapses and harm avoidance negatively to perceptual motor skills. The results of the present study indicate that largely innate temperament character traits may influence an individual’s predisposition to risky driving. Future studies about temperament and risky driving with larger samples allowing sub-group analyses are needed.
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INTRODUCTION

Since the conclusion by Greenwood and Woods (1919) that ‘…it seems that the genesis of multiple accidents under uniform external conditions is an affair of personality…’ (Greenwood and Woods, 1919), psychologists have been interested in individual differences in accident causation. While accident proneness theory, that is, the idea people who repeatedly have accidents are accident prone, has been widely refuted by theoretical and empirical grounds (McKenna, 1983; Salminen, 2001; Fay and Tissington, 2004; Purpura, 2019), the wide consensus among researchers seems to be that certain individual difference factors, such as cognitive factors or personality character traits, make some individuals more liable to accidents than others (McKenna, 1983; Lawton and Parker, 1998; Diamant and Rusou, 2021; Niranjan et al., 2022). One difference between the ‘differential accident involvement’ concept by McKenna (1983) and ‘accident proneness’ (Shaw and Sichel, 1971) is that the former refers to individual difference factors which increase the accident liability, whereas the latter focuses on the identification of ‘rotten apples’ who account for the most of the accidents. Nevertheless, we can safely conclude that certain cognitive performance-related and personality factors increase an individual’s risky behaviour and the likelihood of getting involved in a traffic accident.

The division to performance (i.e., driving skills) and behavioural (i.e., driving style) can be found in two widely used self-report measures of driving, namely, Driver Behaviour Questionnaire (DBQ; Reason et al., 1990) and Driver Skill Inventory (DSI; Lajunen and Summala, 1995). The DBQ asks drivers to report how often they have committed various aberrant driver behaviours during the past year. These aberrant behaviours were classified as errors, lapses, aggressive violations or ordinary violations. Errors are unwanted consequences of involuntary actions, whereas violations are based on conscious deviation from a rule or the safe practice. Errors can be further split into attention deficit related slips and memory failures (lapses), which both are results of cognitive processing problems, and, thus, related to driving skills and abilities. Ordinary violations do not have an aggressive motive while the main motive in aggressive violations is to show aggression (Lawton et al., 1997). While the DBQ reflects the division to driving skills and style in behaviour, the DSI measures the same distinction in terms of a driver’s self-assessed ‘strong and weak components’ in driving (Lajunen and Summala, 1995). The DSI items form two scales named perceptual motor skills (e.g., ‘fast reactions’ and ‘controlling the vehicle’) and safety skills (e.g., ‘driving carefully’ and ‘staying calm in irritating situations’). Although both scales are named as ‘skills’, they measure actually whether the drivers emphasise the vehicle handling or safety related behaviours when assessing their own driving. A review of earlier studies using the DBQ shows that the DBQ violations and errors correlate moderately with self-reported traffic accidents (de Winter et al., 2015). In addition, especially the DSI safety skills dimension has been reported to be related to risky driving and negative outcomes (Xu et al., 2018; Üzümcüoğlu et al., 2020; Lajunen and Özkan, 2021).

A quick search in Scopus database (30 January 2022) with search terms “(personality) AND (“driver behaviour” OR “driving behaviour”) yielded in 25 records for 2021, which shows that personality factors are still after hundred years of research seen as a relevant topic in traffic safety research. The personality factors, such as the Five-Factor Model (Costa and McCrae, 1992), have been used in numerous studies in relation to risky driving. Earlier studies about extraversion (Lajunen, 2001; Parr et al., 2016; Braitman and Braitman, 2017; Wang et al., 2018, 2020), neuroticism (Jovanović et al., 2011; Wang et al., 2018; Soori and Yousefinezhadi, 2020) and openness to experience (Parr et al., 2016; Wang et al., 2020) have shown that these personality factors often increase the propensity of various types of risky driving (e.g., distracted driving and aggression) while drivers scoring high in agreeableness and consciousness have been reported to commit risky driving less frequently (Jovanović et al., 2011; Wang et al., 2018, 2020; Hussain et al., 2020). When evaluating the effects of personality on risky driving, it is important to bear in mind that those relationships depend on the type of risky driving concerned: rule violations, driver aggression and distracted driving are related to specific personality factors or combinations of those factors.

When taking into account the vast number of studies about personality factors and risky driving, it is surprising how little interest temperament has raised among traffic researchers. Temperament refers to ‘basic, relatively stable personality traits which have been present since early childhood’ (Strelau, 2001). As the biological basis of personality (Goldsmith et al., 1987), temperament is determined by inborn neurobiochemical mechanisms and is, therefore, subject to slow changes caused by maturation and individual-specific genotype–environment interaction (Strelau, 2001). There seems to be a general consensus among temperament researchers that temperament forms the biologically based foundation of later-developing personality (Rothbart and Bates, 2006). Hence, temperament forms the core of personality dimensions on which different personality character traits develop. In this way, personality can be seen as a broader concept than temperament and the temperament traits as embedded into the broader personality factors (Shiner and DeYoung, 2013). Moreover, behaviour genetics research has demonstrated, for example, that each Five-Factor Model domain has a heritability of 40–50% similar to temperament factors (Jarnecke and South, 2017).

One of the widely used self-report instruments for measuring temperament is Cloninger’s Temperament and Character Inventory (TCI; Cloninger et al., 1994). The TCI is based on four genetically homogeneous and largely independently inherited temperament dimensions: novelty seeking (NS), harm avoidance (HA), reward dependence (RD) and persistence (PS). NS refers to a tendency towards exhilaration in response to novel stimuli; HA refers to a bias in the inhibition or cessation of behaviour; RD indicates a tendency to maintain or pursue ongoing behaviour: and PS refers to a predisposition to work hard to reach goals (Cloninger et al., 1993). In addition to these four dimensions of temperament, the TCI includes three character dimensions called self-directedness (SD), cooperativeness (C) and self-transcendence (ST), which reflect three aspects of self-concept (Cloninger et al., 1993). Individuals scoring high in SD are autonomous and show goal and value directed behaviours and ‘willpower’; a high score in C refers to acceptance, tolerance, empathy and helpfulness towards others; and ST refers to ‘identification with everything conceived as essential and consequential parts of a unified whole’ (Cloninger et al., 1993).

In terms of risk-taking, both the four temperament dimensions and three character traits can be expected to be related to risk-taking and self-view as a driver. One of the most impressive studies about the role of temperament in risky driving is the Australian Temperament Project (ATP), a large longitudinal community-based study, which has followed children’s psychosocial development from infancy to early adulthood. According to results, temperament style characterised by low task persistence/orientation was related to young adults’ risky driving (Vassallo et al., 2007, 2016). It should be noted; however, that temperament measurement was limited to the persistence/orientation factor, which is similar to Cloninger’s PS. Hence, the measurement of temperament was fairly narrow. In a study by Schwebel et al. (2007), correlations between Adult Temperament Questionnaire (Derryberry and Rothbart, 1988) scales and driver behaviour measured with the DBQ (Reason et al., 1990) were investigated among 101 elderly (≥ 75-year-old) drivers (Schwebel et al., 2007). Significant negative correlations were found between driver errors and all four temperament scales (activation control, attentional control, inhibitory control, high-intensity pleasure). Activation control and attentional control scores correlated (negatively) also with the DBQ lapses. Interestingly, temperament did not correlate with violations (Schwebel et al., 2007). It should be noted that these two studies were based on very different measures of temperament and risky driving. Also, the samples were very different from each other (young drivers, elderly), which might explain the different results.

Before focusing on any other individual differences, it should be noted that driving skills, behaviour and aversive outcomes, such as accidents and penalties, are strongly linked to driver’s gender, age and driving experience. A large body of earlier literature shows that men are riskier drivers than women and this difference is largest among young drivers (Evans, 2006; Shinar, 2017). Temperament character traits may interact with gender and age, because temperament can manifest in a different way among men and women and in different periods of life. For example, a young inexperienced male driver with high scores in Novelty Seeking might display extremely high traffic injury risk compared to a same aged woman scoring high in Novelty Seeking. Moreover, it can be assumed that older individuals seek sensations in a different manner than younger ones who are physically fit. In a very recent study among 18- to 25-year-old Finnish drivers, gender, age and driving experience were related to DBQ and DSI scale scores, which underlines the interaction between age, gender and mileage during the first 5 years of driving (Lajunen et al., 2022).

The aim of the present study was to investigate the relationships between the dimensions of Cloninger’s model (Cloninger et al., 1993; Cloninger, 1994) and driver errors, lapses, rule violations and aggressive violations (Reason et al., 1990). In addition to the direct relationships to driver behaviour, driver temperament might also influence drivers’ self-assessment as drivers. Therefore, the second aim of the study was to investigate the relationship between temperament and drivers’ self-evaluated driver skills and safety measured with DSI (Lajunen and Summala, 1995).



MATERIALS AND METHODS


Participants

The data were collected by advertising the web link to SurveyMonkey among students at the Middle East Technical University, Ankara, Turkey. The students and their friends and relatives were invited to fill in an online survey. The online questionnaire contained information on the background to the study (driver behaviour), objectives (to study attitudes, opinions, interests and other personal feelings), voluntary nature of participation, declarations of anonymity and the confidentiality of all data. The instructions were the same as in the standard forms of the DBQ, DSI and TCI. The dataset consisted of 335 completed questionnaires. The mean age of drivers was 26.9 years (range: 19–57 years), and the standard deviation was 8.43 years. The mean lifetime mileage was 105,988 km (SD 960,766 km), and 53.7% were men.



Materials


The Driver Behaviour Questionnaire

The Turkish translation of the 28-item DBQ (Özkan et al., 2006a) was used in the current study. The aberrant driver behaviours measured by the DBQ included ‘errors’ (8 items), ‘lapses’ (8 items), ‘ordinary violations’ (9 items) and ‘aggressive violations’ (3 items) scales. The self-reported behaviours in the previous year were recorded on a six-point Likert scale (1 = never, 6 = nearly all the time). The alpha reliability coefficients for the aggressive violations, ordinary violations, errors and lapses scales were 0.76, 0.91, 0.88 and 0.90, respectively.



The Driver Skill Inventory

The DSI is a 20 item self-reported measure of perceptual motor (11 items; e.g., fluent driving) and safety skills (9 items; e.g., conforming to the speed limits; Lajunen and Summala, 1995). The Turkish adaptation (Özkan et al., 2006b) was used in the present study. In the DSI, drivers are asked to rate how weak or strong they feel they were in given skills using a 5-point Likert scale (1 = very weak, 5 = very strong). The alpha reliability coefficients for the perceptual motor skills and safety skills scales were 0.94 and 0.86, respectively.



Temperament and Character Inventory

Temperament traits and character dimensions were measured with the TCI (Cloninger et al., 1994; Köse et al., 2004). The TCI contains 240 statements, which the respondents evaluate with ‘true’ and ‘false’ alternatives. The alpha reliability coefficients for the four temperament scales were 0.60 (NS), 0.70 (HA), 0.42 (RD), 0.40 (PS) and for the character dimensions 0.80 (SD), 0.79 (C) and 0.85 (ST). It should be noted that alphas for RD and PS were low, which may influence the results.



Demographic Measures

Respondents answered questions about their age, gender and their lifetime mileage.




Statistical Analyses

Gender differences on the DBQ and DSI subscales were analysed using t-tests. Relationships between variables were analysed by using Pearson product–moment correlations and hierarchical regression analyses. All analyses were performed using SPSS (Statistical Package for Social Sciences) version 25.




RESULTS


Descriptive Statistics and Gender Comparisons

Considering the vast differences between men and women in risky driving, men and women were compared by using t-test. Table 1 shows that men scored significantly higher in DBQ aggressive and ordinary violations, whereas no gender differences were found in lapses or errors. Similarly, men evaluated their perceptual motor skills to be higher than women. No difference was found in safety skills.



TABLE 1. Scale reliability coefficients as well as means (M) and standard deviations (SD) for men and women.
[image: Table1]

In terms of four temperament scales, men scored lower in NS, HA and RD, whereas no statistically significant difference was found in PS. When men and women were compared in terms of character dimension scores, women scored higher in SD and C than men, whereas no difference between gender was found in ST. Gender differences in scale scores might indicate that gender should be taken into account in further analyses.



Pearson Product–Moment Correlations Between DBQ, DSI, and Temperament Scores

Correlations between driving-related variables (DBQ and DSI scales) and TCI scale scores are presented in Table 2.



TABLE 2. Pearson product–moment correlations between driving-related variables (DBQ and DSI scales), background variables (gender, age, mileage) and TCI scale scores.
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Table 2 shows that both aggressive and ordinary violations correlated negatively with C while ordinary violations score correlated (although weakly) with PS and ST. In addition, both errors and lapses had statistically significant positive correlations with HA and significant negative correlations with PS, SD, C and ST. Perceptual motor skills correlated negatively with HA and PS, while safety skills correlated positively with SD and C.

Correlations between DSI and DBQ scores were also calculated. DSI perception motor skill scores correlated positively with aggressive violations (r = 0.13, p < 0.05) and negatively with lapses (r = −0.12, p < 0.05). Safety skills scores correlated negatively with aggressive violations (r = −0.20, p < 0.001) and ordinary violations (r = −0.24, p < 0.001) as well as with errors (r = −0.12, p < 0.05) and lapses (r = −0.16, p < 0.01).

While also the statistically significant correlations were generally weak (range: 0.12–0.28), these correlations show that temperament character traits are related to risky driving and drivers’ view of himself/herself as a driver.



Temperament and Risky Driving: Regression Analyses

Correlations presented in Table 2 show that several TCI scales correlated with risky driving measured with the DBQ. The correlation results, as well as the comparisons between genders, show that male gender correlated with risky driving, namely, with violations and perceptual motor skills. To find out the significant temperament dimensions and character predictors of risky driving, four multiple regression analyses were performed (one for each DBQ scale). In the first step, background variables age, gender and lifetime mileage were entered into the model. In the second step, seven TCI scale scores were entered into the model by using the stepwise method (criterion to enter: p < 0.05). In the third step, moderation terms (standardised temperament score × gender) were entered into the model by using stepwise selection.

Table 3 shows the results of four regression analyses (the last step results) in which DBQ scale scores (aggressive violations, ordinary violations, errors and lapses) were predicted by the TCI temperament and character scales. In each analysis, the effect of mileage, gender and age were controlled.



TABLE 3. Temperament and risky driving: regression analysis results for DBQ variables as the dependent variable.
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Table 3 shows that the most important TCI scale in terms of risky driving was cooperativeness (C), which was negatively related to every DBQ scale. The second most important temperament dimension was persistence (PS) which was negatively related to lapses and errors but not with violations. In addition, reward dependence predicted lapses but not the other DBQ scale scores.

In general, gender did not seem to moderate the relationships between temperament and risky driving. The only moderation effect of gender was found for novelty seeking and aggressive violations relationship: among women, novelty seeking was positively related to aggressive violations (r = 0.16, p = 0.08), whereas the relationship was negative among men (r = −0.09, p = 0.27). It should be noted, however, that these results were statistically non-significant.

Figure 1 show the moderation effect of gender on the relationship between novelty seeking and aggressive violations. Among men, the aggressive violation score seems to decrease as function of novelty seeking whereas the opposite occurs among women. In low levels of novelty seeking, the difference between men and women is highest while in the highest levels of novelty seeking women seem to score higher than men. It should be noted, however, that the correlation between aggressive violations and novelty seeking was statistically non-significant for both men (r = −0.09, p = 0.272) and women (r = 0.16, p = 0.075). Hence, the results related to moderation should be seen as tentative.

[image: Figure 1]

FIGURE 1. Moderation effect of gender on the relationship between novelty seeking (NS) and aggressive violations (DBQ).




Temperament and Self-Evaluated Perceptual Motor and Safety Skills: Regression Analyses

Table 2 shows that TCI scales HA, PS, SD and C correlated with the DSI scales. Also, gender correlated moderately with perceptual motor skills (r = −0.39) and age correlated positively with perceptual motor skills (r = 0.12) and safety skills (r = 0.18). Therefore, in regression analyses, gender, age and mileage were entered to model at the first step. In the second step, seven TCI scale scores were entered into the model by using the stepwise method (criterion to enter: p < 0.05). In the third step, moderation terms (standardised temperament score × gender) were entered into the model by using stepwise selection.

Results of the two regressions analyses are presented in Table 4. In the first model, gender and harm avoidance predicted (negatively) perceptual motor skills. In the second model, safety skills were predicted by cooperativeness. The only significant moderator term was the novelty seeking × gender, which had a negative relationship to safety skills. Novelty seeking was negatively related to safety skills among women (r = −0.14, p = 0.13) and positively among men (r = 0.06, p = 0.48). However, both relationships were statistically non-significant.



TABLE 4. Temperament and self-assessed driving skills: regression analysis results for DSI variables as the dependent variable.
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Figure 2 shows the moderation effect of gender on the relationship between novelty seeking and safety skills. Among women, the safety skills score seems to decrease as function of novelty seeking whereas the opposite occurs among men. In low levels of novelty seeking. In low level of novelty seeking women score higher than men in safety skills whereas in high levels of novelty seeking men score higher in safety skills than women. Men and women seem to be in the same level of safety skills when novelty seeking score is around the score 15. It should be noted, however, that the correlation between safety skills and novelty seeking was statistically non-significant for both men (r = −0.06, p = 0.471) and women (r = −0.14, p = 0.128). Hence, the results related to moderation should be seen as tentative.

[image: Figure 2]

FIGURE 2. Moderation effect of gender on the relationship between novelty seeking (NS) and safety skills (DSI).





DISCUSSION

Temperament can be defined as individual differences which emerge very early in life, are largely heritable and determined inborn neurobiochemical mechanisms linked to emotionality and arousability (Goldsmith et al., 1987; Strelau, 2001). When taking into account the very fundamental role of temperament in human development and behaviour as well as its close relationship to personality factors, it is reasonable to assume that temperament is also related to risky driving and drivers’ view of themselves as drivers. In the present study, the temperament and character dimensions of Cloninger’s model were studied in relation to aberrant driver behaviour—errors and violations—and drivers’ self-assessment of their perceptual motor skills and safety skills. A large body of literature shows that DBQ correlates with at least self-reported accidents (De Winter and Dodou, 2010; af-Wåhlberg et al., 2011; de Winter et al., 2015). Similarly, drivers’ self-assessment of their skills has been found to be related to self-reported accidents and penalties (Lajunen et al., 1998; Özkan et al., 2006b; Warner et al., 2013; Liu et al., 2021).

While the personality has been studied in relation to driver behaviour since the famous statement ‘a man drives as he lives’ by Tillman and Hobbs (1949, p. 329), temperament has attracted almost no attention at all. This is surprising, taking into account the biological and hereditary basis of temperament, which is also seen in personality factors. As the Australian Temperament Project (ATP) shows, temperament style measured in early childhood predicts risky driving as a young adult (Vassallo et al., 2007, 2016). In the present study, four of Cloninger’s TCI scales (PS, SD, C, ST) correlated negatively with lapses and three scales (PS, SD, C) correlated negatively with errors, which is in line with results by Schwebel et al. (2007), who used Adult Temperament Questionnaire (ATQ) for measuring temperament. In Schwebel et al. (2007), ATQ temperament scales had non-significant correlations to violations, which can be partly be explained by a small sample size (n = 101) or the sample including only elderly drivers, whose inclination to violations is anyway lower than among young or middle-aged drivers. Interestingly, temperament dimension ‘harm avoidance’ correlated positively with errors and lapses but negatively with perceptual motor skills, which is somewhat surprising. Harm avoidance might lead to low trust on one’s vehicle handling skills, which in turn would make decisions while driving uncertain and, thus, increase the number of lapses and errors. Lapses and errors are the result of inadequate or slow cognitive processing and harm avoidance might make those processes less efficient and lead to difficulties in rapid decision making while driving. For example, a driver scoring high in harm avoidance and thus excessively avoiding risks might hesitate too long to overtake a slow vehicle in front and miss the optimal moment for overtaking. Since driving is an optimisation task, both too hasty and postponed decisions increase the risk of errors.

In the present study among Turkish drivers aged between 19 and 57, aggressive violations correlated significantly (negatively) with the character trait ‘cooperativeness’ and ordinary violations also correlated negatively with temperament trait ‘persistence’ and character trait ‘self-directedness’. In regression analyses, especially cooperativeness appeared as an important factor together with persistence and reward dependence. Cooperativeness was also related to the DSI safety skills. These results show that both Cloninger’s temperament traits and character dimensions influence risky driving and drivers’ view of themselves. Obviously, drivers reflect both their inherited temperament traits, such as persistence, and learned character dimensions, such as cooperativeness in their driving behaviour. In future, more research is needed for distinguishing the effects of inherited traits and learned character traits in risky driving.

It is easy to understand why cooperativeness appeared as an important characteristic in both correlations and regressions analyses. A cooperative person is helpful and unselfish and avoids competition (Cloninger et al., 1993; Cloninger, 1994). The traffic system is based on collaboration among road users and on respect for rules and each other. A person scoring high on the collaboration can be expected to have a friendly attitude to other people, in this case, other road users, avoiding competition and being tolerant to others’ mistakes. These are the character traits that not surprisingly reduce the likelihood of aggressive and rule violations as well as errors due to driver distraction. Persistence refers to a person’s tendency to work hard to achieve the desired goal and inclination not to give up (Cloninger et al., 1994). Persistence can be especially important when learning to drive. In the present study, persistence correlated with the self-assessed perceptual motor skills, which supports the idea that persistence as temperament dimension might be related to one’s tendency to set himself/herself high goals as a driver. Reward dependence as temperament trait did not appear as on important factor in this study. This is not surprising, because this study focused on aberrant driver behaviours, which very seldom lead to reward or punishment, such as social approval or disapproval. RD might be more relevant in positive driver behaviours (Lajunen and Özkan, 2005) in which social reward is more likely (e.g., giving way to a pedestrian and being thanked). Future studies about temperament, personality and driving should include more driver behaviours than only aberrant behaviours.

The present study has some limitations, which should be taken into account when evaluating the results. While Cloninger’s temperament dimensions and character traits correlated with risky driving and self-assessed skills, the correlations were relatively weak. While strong or even moderate correlations between individual difference factors and risky driving are in general rate in literature, the weak correlations reported in this study might be related to the sample, which was too small for sub-group analyses. It can be expected that temperament as a strongly biological standing has a very different role among different age groups and genders. This study was conducted in Turkey and might partly reflect Turkish cultural gender roles in driving but also in expression of character traits. Cross-cultural studies would be very useful to identify cultural components in driving and temperament. In future studies, much larger samples from different countries are needed for sub-group analyses. Second, risky driving was measured with a self-report instrument. As described by Lajunen and Özkan (2011), self-reports of driver behaviour have certain shortcomings (e.g., social desirability bias; Lajunen and Özkan, 2011). While self-reports, such as TCI, are a handy way to measure temperament traits and character types, other ways of measuring temperament and personality, such as peer ratings, could be used even while driving. For example, spouses of the drivers have observed their partners while driving and in other non-driving-related situations. In future research, driver temperament and personality character traits as well as driving style could be assessed by using these ‘partner ratings’ in addition to self-reports. In personality research in driving context, this kind of designs are unfortunately rarely used. Finally, the sample was collected by using ads at the university. This kind of sampling is far from representative. While the participants answered anonymously in Internet and did not gain anything from participating, the sample does not represent the Turkish population, which should be considered when evaluating the results. On the other hand, it is almost impossible to collect representative samples in Turkey by using postal surveys or household interviews. The response rate among university students and their family members and friends is much higher than in randomly distributed surveys.

In conclusion, the current study shows that temperament traits and character traits should be taken into account when investigating individual differences in risky driving. Especially cooperativeness and persistence seem to be promising factors related to risky driving.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

TL and EG contributed equally in every stage of the study, including planning, data collection, analyses, and preparation of the manuscript. All authors contributed to the article and approved the submitted version.



REFERENCES

 af-Wåhlberg, A., Dorn, L., and Kline, T. (2011). The Manchester driver behaviour questionnaire as a predictor of road traffic accidents. Theor. Issues Ergon. Sci. 12, 66–86. doi: 10.1080/14639220903023376

 Braitman, K. A., and Braitman, A. L. (2017). Patterns of distracted driving behaviours among young adult drivers: exploring relationships with personality variables. Transport. Res. F: Traffic Psychol. Behav. 46, 169–176. doi: 10.1016/j.trf.2017.01.015

 Cloninger, C. R. (1994). Temperament and personality. Curr. Opin. Neurobiol. 4, 266–273. doi: 10.1016/0959-4388(94)90083-3

 Cloninger, C. R., Przybeck, T. R., Svrakic, D. M., and Wetzel, R. D. (1994). The Temperament and Character Inventory (TCI): A Guide to its Development and Use. St Louis: Washington University, Center for Psychobiology of Personality.

 Cloninger, C. R., Svrakic, D. M., and Przybeck, T. R. (1993). A psychobiological model of temperament and character. Arch. Gen. Psychiatry 50, 975–990. doi: 10.1001/archpsyc.1993.01820240059008

 Costa, P. T. Jr., and McCrae, R. R. (1992). Four ways five factors are basic. Personal. Individ. Differ. 13, 653–665. doi: 10.1016/0191-8869(92)90236-I

 De Winter, J. C. F., and Dodou, D. (2010). The driver behaviour questionnaire as a predictor of accidents: a meta-analysis. J. Saf. Res. 41, 463–470. doi: 10.1016/j.jsr.2010.10.007 

 de Winter, J. C. F., Dodou, D., and Stanton, N. A. (2015). A quarter of a century of the DBQ: some supplementary notes on its validity with regard to accidents. Ergonomics 58, 1745–1769. doi: 10.1080/00140139.2015.1030460 

 Derryberry, D., and Rothbart, M. K. (1988). Arousal, affect, and attention as components of temperament. J. Pers. Soc. Psychol. 55, 958–966. doi: 10.1037/0022-3514.55.6.958 

 Diamant, I., and Rusou, Z. (2021). Measuring failures proneness: scale development and preliminary validations. Front. Psychol. 12:7051. doi: 10.3389/fpsyg.2021.757051 

 Evans, L. (2006). Traffic Safety. Science Serving Society. Available at: https://www.scienceservingsociety.com/ts/text.htm (Accessed May 8, 2022).

 Fay, D., and Tissington, P. (2004). “Safety and risks: errors and accidents in different occupations,” in Encyclopedia of Applied Psychology. ed. C. D. Spielberger (New York: Elsevier), 299–307.

 Goldsmith, H. H., Buss, A. H., Plomin, R., Rothbart, M. K., Thomas, A., Chess, S., et al. (1987). Roundtable: what is temperament? Four approaches. Child Dev. 58, 505–529. doi: 10.1111/j.1467-8624.1987.tb01398.x 

 Greenwood, M., and Woods, H. M. (1919). The incidence of industrial accidents upon individuals with special reference to multiple accidents. In Industrial Fatigue Research Board, Medical Research Committee. Report no. 4. London: Her Majesty's Stationery office.

 Hussain, B., Sato, H., Miwa, T., and Morikawa, T. (2020). Influence of personality traits on aberrant driving behaviors: A comparison of Japanese, Chinese, and Vietnamese drivers. J. Saf. Res. 75, 178–188. doi: 10.1016/j.jsr.2020.09.011 

 Jarnecke, A. M., and South, S. C. (2017). “Behavior and molecular genetics of the five factor model,” in The Oxford Handbook of the Five Factor Model. ed. T. A. Widiger (England: Oxford University Press), 420–444.

 Jovanović, D., Lipovac, K., Stanojević, P., and Stanojević, D. (2011). The effects of personality traits on driving-related anger and aggressive behaviour in traffic among Serbian drivers. Transport. Res. F: Traffic Psychol. Behav. 14, 43–53. doi: 10.1016/j.trf.2010.09.005

 Köse, S., Sayar, K., Ak, I., Aydin, N., Kalelioǧlu, Ü., Kirpinar, I., et al. (2004). Turkish version of the temperament and character inventory (TCI): reliability, validity, and factorial structure. Klinik Psikofarmakoloji Bulteni 14, 107–131.

 Lajunen, T. (2001). Personality and accident liability: are extraversion, neuroticism and psychoticism related to traffic and occupational fatalities? Personal. Individ. Differ. 31, 1365–1373. doi: 10.1016/S0191-8869(00)00230-0

 Lajunen, T., Corry, A., Summala, H., and Hartley, L. (1998). Cross-cultural differences in drivers' self-assessments of their perceptual-motor and safety skills: Australians and finns. Personal. Individ. Differ. 24, 539–550. doi: 10.1016/S0191-8869(97)00202-X

 Lajunen, T., and Özkan, T. (2005). A new addition to DBQ: positive driver behaviours scale. Transport. Res. F: Traffic Psychol. Behav. 8, 355–368. doi: 10.1016/j.trf.2005.04.018

 Lajunen, T., and Özkan, T. (2011). “Self-report instruments and methods,” in Handbook of Traffic Psychology. ed. B. E. Porter (San Diego: Academic Press), 43–59.

 Lajunen, T., and Özkan, T. (2021). Driving Behavior and Skills. Int. Encyclop. Transport. 7, 59–64. doi: 10.1016/B978-0-08-102671-7.10657-8

 Lajunen, T., Sullman, M. J. M., and Gaygısız, E. (2022). Self-assessed driving skills and risky driver behaviour Among young drivers: a cross-sectional study. Front. Psychol. 13:269. doi: 10.3389/fpsyg.2022.840269 

 Lajunen, T., and Summala, H. (1995). Driving experience, personality, and skill and safety-motive dimensions in drivers' self-assessments. Personal. Individ. Differ. 19, 307–318. doi: 10.1016/0191-8869(95)00068-H

 Lawton, R., and Parker, D. (1998). Individual differences in accident liability: a review and integrative approach. Hum. Factors 40, 655–671. doi: 10.1518/001872098779649292

 Lawton, R., Parker, D., Manstead, A. S. R., and Stradling, S. G. (1997). The role of affect in predicting social behaviors: The case of road traffic violations. J. Appl. Soc. Psychol. 27, 1258–1276. doi: 10.1111/j.1559-1816.1997.tb01805.x

 Liu, J., Wang, C., Liu, Z., Feng, Z., and Sze, N. N. (2021). Drivers' risk perception and risky driving behavior under low illumination conditions: modified driver behavior questionnaire (DBQ) and driver skill inventory (DSI). J. Adv. Transp. 2021, 1–13. doi: 10.1155/2021/5568240

 McKenna, F. P. (1983). Accident proneness: a conceptual analysis. Accid. Anal. Prev. 15, 65–71. doi: 10.1016/0001-4575(83)90008-8

 Niranjan, S., Gabaldon, J., Hawkins, T. G., Gupta, V. K., and McBride, M. (2022). The influence of personality and cognitive failures on distracted driving behaviors among young adults. Transport. Res. F: Traffic Psychol. Behav. 84, 313–329. doi: 10.1016/j.trf.2021.12.001

 Özkan, T., Lajunen, T., Chliaoutakis, J. E., Parker, D., and Summala, H. (2006a). Cross-cultural differences in driving behaviours: a comparison of six countries. Transport. Res. F: Traffic Psychol. Behav. 9, 227–242. doi: 10.1016/j.trf.2006.01.002

 Özkan, T., Lajunen, T., Chliaoutakis, J. E., Parker, D., and Summala, H. (2006b). Cross-cultural differences in driving skills: a comparison of six countries. Accid. Anal. Prev. 38, 1011–1018. doi: 10.1016/j.aap.2006.04.006 

 Parr, M. N., Ross, L. A., McManus, B., Bishop, H. J., Wittig, S. M. O., and Stavrinos, D. (2016). Differential impact of personality traits on distracted driving behaviors in teens and older adults. Accid. Anal. Prev. 92, 107–112. doi: 10.1016/j.aap.2016.03.011 

 Purpura, P. P. (2019). “Safety in the workplace,” in Security and Loss Prevention. 7th ed (United Kingdom: Butterworth-Heinemann), 435–455.

 Reason, J., Manstead, A., Stradling, S., Baxter, J., and Campbell, K. (1990). Errors and violations on the roads: a real distinction? Ergonomics 33, 1315–1332. doi: 10.1080/00140139008925335 

 Rothbart, M. K., and Bates, J. E. (2006). “Temperament,” in Handbook of Child Psychology 6 Edn. Vol. 3. Social, Emotional, and Personality Development. eds. W. Damon, R. Lerner, and N. Eisenberg (New York, NY: Wiley), 99–166.

 Salminen, S. (2001). “Workplace safety and health,” in International Encyclopedia of the Social & Behavioral Sciences. eds. N. J. Smelser and P. B. Baltes (Oxford: Pergamon), 16598–16604.

 Schwebel, D. C., Ball, K. K., Severson, J., Barton, B. K., Rizzo, M., and Viamonte, S. M. (2007). Individual difference factors in risky driving among older adults. J. Saf. Res. 38, 501–509. doi: 10.1016/j.jsr.2007.04.005 

 Shaw, L., and Sichel, H. S. (1971). Accident Proneness. Research in the Occurrence, Causation and Prevention of Road Accidents. Oxford: Pergamon Press.

 Shinar, D. (2017). Traffic Safety and Human Behavior. Vol. 2. Bingley, UK:Emerald Publishing Limited.

 Shiner, R. L., and DeYoung, C. G. (2013). “The structure of temperament and personality traits: A developmental perspective,” in Oxford Handbook of Developmental Psychology. ed. P. Zelazo (New York, NY: Oxford University Press).

 Soori, H., and Yousefinezhadi, T. (2020). Relationship between violence in driving and personality traits among drivers in Tehran. Iran. J. Epidemiol. 16, 231–237.

 Strelau, J. (2001). The concept and status of trait in research on temperament. Eur. J. Personal. 15, 311–325. doi: 10.1002/per.412

 Tillman, W. A., and Hobbs, C. E. (1949). Social background of accident free and accident repeaters. Am. J. Psychiatry 106:321

 Üzümcüoğlu, Y., Özkan, T., Wu, C., and Zhang, H. (2020). Traffic climate and driver behaviors: The moderating role of driving skills in Turkey and China. J. Saf. Res. 75, 87–98. doi: 10.1016/j.jsr.2020.08.004 

 Vassallo, S., Lahausse, J., and Edwards, B. (2016). Factors affecting stability and change in risky driving from late adolescence to the late twenties. Accid. Anal. Prev. 88, 77–87. doi: 10.1016/j.aap.2015.12.010 

 Vassallo, S., Smart, D., Sanson, A., Harrison, W., Harris, A., Cockfield, S., et al. (2007). Risky driving among young Australian drivers: trends, precursors and correlates. Accid. Anal. Prev. 39, 444–458. doi: 10.1016/j.aap.2006.04.011 

 Wang, Y., Qu, W., Ge, Y., Sun, X., and Zhang, K. (2018). Effect of personality traits on driving style: psychometric adaption of the multidimensional driving style inventory in a Chinese sample. PLoS One 13:e0202126. doi: 10.1371/journal.pone.0202126 

 Wang, F., Zhang, J., Wang, S., Li, S., and Hou, W. (2020). Analysis of driving behavior based on dynamic changes of personality states. Int. J. Environ. Res. Public Health 17:430. doi: 10.3390/ijerph17020430 

 Warner, H. W., Özkan, T., Lajunen, T., and Tzamaloukas, G. S. (2013). Cross-cultural comparison of driving skills among students in four different countries. Saf. Sci. 57, 69–74. doi: 10.1016/j.ssci.2013.01.003

 Xu, J., Liu, J., Sun, X., Zhang, K., Qu, W., and Ge, Y. (2018). The relationship between driving skill and driving behavior: psychometric adaptation of the driver skill inventory in China. Accid. Anal. Prev. 120, 92–100. doi: 10.1016/j.aap.2018.07.032 


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Lajunen and Gaygısız. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-867396-t003.jpg
Aggressive violations (¢ =0.11)
Age

Gender

Lifetime mileage
Cooperativeness (C)
Novelty seeking x gender
Ordinary violations (© =0.14)
Age

Gender

Lifetime mileage
Cooperativeness (C)
Lapses ( =0.09)

Age

Gender

Lifetime mileage
Cooperativeness (C)
Persistence (PS)

Reward dependence (RD)
Errors (¢ =0.10)

Age

Gender

Lifetime mileage
Cooperativeness (C)
Persistence (PS)

*p <0.05; **p <0.01; and ***p <0.001.

Beta

-0.05
-017
-0.02
-0.22

0.14

-0.05
-0.24
-0.01
-0.23

-0.02

-0.03
-0.25
-0.14

0.14

-0.03
-0.05
-0.02
-0.25
-0.14

-0.76
~2.80%*
-0.42
~3.59%%*
2.44%

-091
_41gene
-0.13
~3.88%n*

-0.33
0.40
-0.59
-3.86%*
-2.38%
2.14%

-057
-0.92
-0.32
—4.13%wr
-2.36%

95.0% CI
Lower bound

-0.02
-0.65

0.00
-0.05

-0.01
-0.15
0.00
-0.05
-0.12
0.00

-0.02
-0.29

-0.05
-0.13

95.0% CI
Upper bound

0.01
-0.10
0.00
-0.02
0.27

0.01
-0.23
0.00
-002

0.01
023
0.00
-0.02
-0.01
0.07

001
0.1

-0.02
-0.01





OPS/images/fpsyg-13-867396-t004.jpg
B Beta t 95.0% CI 95.0% CI

Lower bound Upper bound
Perceptual motor skils (#=0.19)

Age 0.01 009 155 000 002
Gender 058 -0.36 6380 075 -0.40
Lifetime mileage 000 ~0.02 038 000 0.00
Harm avoidance (HA) -0.03 -0.16 298+ 004 001
Safety skils ( =0.10)

Age 001 0.13 211 000 002
Gender -0.02 -0.02 027 -0.20 0.16
Lifetime mileage 000 -0.08 -135 000 0.00
Cooperativeness (C) 003 024 395+ 002 005
Novelty seeking x gender -0.10 ~0.13 221 -0.19 001

*p<0.05; **p <0.01; and ***p <0.001.





OPS/images/fpsyg-13-867396-t001.jpg
Woman

Aggressive violations 075
Ordinary violations 077
Lapses 062
Errors 069
Perceptual motor Skills 088
Safety Skills 082

*p<0.001; df's range in t-tests: 956-1,049.

1.39
193
201
147

3.56

sD

0.60
0.50
0.46
035
0.56
0.57

1.63
2.20
1.85
1.49
3.73
3.31

sD
0.80
0.45

0.39
062

t-test

-5.55%
-7.75%
5.20¢
-0.88
-16.55*
6.70%





OPS/images/fpsyg-13-867396-t002.jpg
Aggressive Ordinary violations  Lapses (DBQ) Errors (DBQ)  Perceptual motor  Safety skills (DSI)

violations (DBG) (DBQ) skills (DSI)

Gender' =019 ~0.28%w" -0.01 -0.11 —0.39%** 0.00
Age -0.06 -0.07 -0.09 -0.10 012+ 0.18%*
Lifetime mileage (km) -0.06 -0.04 -0.06 -005 -0.03 -0.04
Novelty seeking (NS) 001 007 011 007 003 -0.04
Harm avoidance (HA) 002 -0.01 0.12¢ 0413+ ~0.22%++ -0.10
Reward dependence (RD) -0.04 -0.05 004 -0.02 -0.08 010
Persistence (PS) -0.12 -0.13* ~0.16%* -0.16* 013+ 009
Seff-directedness (SD) -0.10 -0.15% ~0.18¢ —0.20%% 005 0.24%%x
Cooperativeness (C) ~0.24%% ~0.28%%% —0.21%% —027%% 001 0.25%+%
Seff-transcendence (ST) -0.07 -0.18% -0.14% -0.09 002 -0.02

'man=1; woman=2.
*p<0.05; **p<0.01; and ***p<0.001.






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Born to Be a Risky Driver? The Relationship Between Cloninger’s Temperament and Character Traits and Risky Driving



		Introduction



		Materials and Methods



		Participants



		Materials



		The Driver Behaviour Questionnaire



		The Driver Skill Inventory



		Temperament and Character Inventory



		Demographic Measures









		Statistical Analyses









		Results



		Descriptive Statistics and Gender Comparisons



		Pearson Product–Moment Correlations Between DBQ, DSI, and Temperament Scores



		Temperament and Risky Driving: Regression Analyses



		Temperament and Self-Evaluated Perceptual Motor and Safety Skills: Regression Analyses









		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		References



















OPS/images/fpsyg-13-867396-g001.jpg
15 20 -] 30

Novelty Seeking

10

30

“ S )
B & 2

suonejoIA dA1ss2133Y OFd

1.0





OPS/images/fpsyg-13-867396-g002.jpg
4.0

SIS A19¥ES ISA

3.0

30

25

20

15

10

Novelty Seeking





OPS/images/cover.jpg
& frontiers | Frontiers in Psycholoay

Born to Be a Risky Driver? The
Relationship Between Cloninger’s
Temperament and Character Traits

and Risky Driving









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology





