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A B S T R A C T   

Although driving risk taking appears to be mainly male, an increase in driving violations has been observed in 
recent years among French female drivers. The main objective of the present study was to explore the driving 
behaviors, psychological resources, and vulnerabilities of female and male driving offenders participating in a 
French driver rehabilitation program. The second aim was to examine to what extent females’ and males’ re
sources and vulnerabilities predicted their violations, engagement in distracting activities while driving, and 
prosocial driving behaviors. In the course of 110 rehabilitation programs, 1686 driving offenders (22.4% fe
males) completed a paper-and-pencil questionnaire. Compared to male offenders, females were more likely to 
have received a higher education, be divorced, or separated, and drive fewer annual kilometers. They also had 
had fewer demerit points than males in the last three years. They were more empathetic but also more impulsive 
than their male counterparts and less self-compassionate and mindful. Regression and moderation analyses 
revealed that, across genders, certain psychological resources such as mindfulness can be considered as pro
tective factors for driving offenders as they tend to decrease dangerous behaviors and increase prosocial ones, 
while vulnerabilities such as aggressive driving anger expression seem to have the opposite effect. Our results 
provide a better understanding of driving offenders’ behavior and the influence of personal dispositions. They 
also open new interesting research avenues in the prevention of dangerous behaviors among this high-risk 
population.   

1. Introduction 

Male drivers tend to take more risks while driving than female 
drivers and as a result are more often involved in major traffic crashes 
(Bachoo et al., 2013; Granié et al., 2021; Guého et al., 2014). In France, 
among the 2541 people killed on the roads in 2020, 78.3 % were males 
and males represented 91 % of the drunk drivers involved in a fatal road- 
traffic crash (ONISR, 2021). In recent years, however, an increase in 
dangerous driving behaviors has been observed among French female 
drivers (ONISR, 2020). In France, like in most European countries, 
drivers’ licenses are regulated by the demerit point system (Assailly 
et al., 2012), and there was in fact a greater increase in the number of 
demerit points assigned to female drivers compared to those assigned to 
males between 2010 and 2019 (39.4 % and 19.3 % respectively). 
Moreover, disqualified drivers’ licenses increased by 24.3 % for females 
while they decreased by 28.8 % for males in the same period. Finally, 

only 6 % of drivers arrested for drunk-driving were females in 2000, but 
they were 11.7 % in 2018 (ONISR, 2020). 

A particularity of the French demerit point system, where experi
enced drivers have twelve points on their licenses that they can lose 
when they are ticketed for various offences, is that once a year driving 
offenders can voluntarily participate in a drivers’ rehabilitation program 
to recover up to four points on their driver’s licenses. Participation can 
also be mandatory for young drivers who got at least three demerit 
points during probation, or for drivers convicted of major driving of
fenses. Approximately 380,000 driving offenders participated in a 
rehabilitation program in 2019 (ONISR, 2020). These two-day programs 
are conducted by two instructors, a psychologist and a specialized 
driving trainer, and aim at raising awareness of the dangers associated 
with violating traffic regulations and laws. Although most participants 
in rehabilitation programs are males, an increase in the number of fe
male driving offenders participating has been noted in recent years: 
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10.3 % in Delhomme et al. (2008), 11 % in Nallet et al. (2010), and 15 % 
in Martha and Delhomme (2014). Driving offenders who take part in 
these programs have been found to be more impulsive than non- 
offending drivers, to have more difficulty accepting responsibility for 
their actions, and to underestimate their risk of being involved in a 
speed-related crash (Martha & Delhomme, 2014; Nallet et al., 2010; 
Weber et al., 2014). However, no study has separately explored the in
dividual characteristics of male and female participants. 

Driving offenders have a high risk of being involved in a road-traffic 
crash as they tend to multiply violations of traffic regulation rules such 
as speeding, drunk-driving, using a mobile phone while driving, or not 
wearing a seatbelt (Davey et al., 2022). Such violations are among the 
main factors leading to road fatalities and serious injuries (World Health 
Organization, 2020). Research on driving offenders showed that they 
are more likely to be male, younger, less educated, and to drive more 
annual kilometers than other drivers (Factor, 2018). This may explain 
why research on female driving offenders is scant. Yet, in view of the 
above-mentioned figures, it seems crucial to gain a better understanding 
of who both female and male driving offenders are. Do they engage in 
the same risky behaviors? Are there differences between female and 
male offenders’ personal dispositions and how these might influence 
their driving behaviors? Previous research showed that taking into ac
count drivers’ psychological resources and vulnerabilities can lead to a 
better understanding of their driving behaviors, both dangerous and 
prosocial (Karras et al., 2022; Mirón-Juárez et al., 2020a; Monteiro 
et al., 2018; Murphy & Matvienko-Sikar, 2019; Olandoski et al., 2019). 
Dangerous driving behaviors, which include violations and engagement 
in distracting activities, have been found to increase the risk of road- 
traffic crashes (Choudhary et al., 2022; Delhomme et al., 2017; de 
Winter et al., 2015; Feng et al., 2014) whereas prosocial behaviors aim 
at increasing fluidity and security for all road users (Özkan & Lajunen, 
2005). 

Previous studies showed that psychological resources can influence 
driving behaviors. Empathy is the ability of individuals to be sensitive to 
others’ emotional states, often coupled with a concern for their well- 
being (emotional empathy), and the cognitive capacity to perceive 
and understand these emotional states (cognitive empathy) (Decety, 
2017). Cognitive empathy has been found to predict fewer violations 
and more prosocial driving while emotional empathy only seemed to 
increase prosocial driving behaviors (Karras et al., 2020). Dispositional 
Mindfulness refers to the individual’s ability to pay attention to the 
sensorimotor, cognitive, and emotional stimuli in the present moment 
without judgment and with acceptance (Brown & Ryan, 2003). In the 
context of driving safety, mindfulness has been found to negatively 
predict both violations and use of a mobile phone while driving (Koppel 
et al., 2018; Moore & Brown, 2019; Murphy & Matvienko-Sikar, 2019). 
Self-compassion is a form of compassion directed toward oneself (Neff, 
2003). To the best of our knowledge, only one published study focused 
on the links between self-compassion and driving behaviors and found 
that, although it did not seem to directly predict behaviors, it was 
nonetheless more prevalent among safer drivers who commit fewer vi
olations and are involved in fewer traffic crashes (Karras et al., 2020). 

Self-efficacy refers to the individual’s subjective assessment of his or 
her own ability to succeed in a specific domain (Bandura, 1997). Driving 
self-efficacy reflects the way drivers perceive their own skills and eval
uate their ability to control their vehicles or adapt their behavior to the 
demands of the environment, as well as their ability to assess risks. This 
resource has mainly been studied among learning drivers, indicating 
that driving self-efficacy tends to increase during training (Boccara 
et al., 2011) and is a positive predictor of future drivers’ safe behaviors 
(Victoir et al., 2005). Finally, since interactions with the traffic envi
ronment and other road users often give rise to anger (Bowen et al., 
2020), the ability of some drivers to adaptively process this anger (by 
thinking of positive ways to handle the situation, accepting that some 
situations can be frustrating, etc.) can also be considered as a positive 
resource and has been found to reduce risky driving (Mirón-Juárez et al., 

2020b). 
Other drivers, however, experience more difficulty processing 

negative emotions and tend to express their anger more aggressively 
(verbally, physically, or through their vehicles). Research showed that 
aggressive anger expression is positively associated with violations 
(Olandoski et al., 2019; Villieux & Delhomme, 2010) and the tendency 
to get distracted from the driving task (Stephens & Sullman, 2014). 
Other psychological vulnerabilities are also known to increase the 
likelihood to engage in dangerous behaviors. This is particularly true of 
impulsiveness, which is the tendency to react without thinking about the 
consequences of one’s own actions (Billieux et al., 2012), and sensation 
seeking, which is a personality trait that can be defined as the need of an 
individual to seek new, intense, and varied sensations and experiences 
(Berdoulat et al., 2018; Bıçaksız & Özkan, 2016b; Olandoski et al., 2019; 
Song et al., 2021). Finally, among vulnerabilities, primary psychopathic 
traits can be described as a constellation of personality traits often 
marked by coldness in interpersonal relationships, a tendency to be 
manipulative and self-centered, and a difficulty to accept responsibility 
for one’s actions (Sellbom & Drislane, 2020; White, 2014). At a sub
clinical level, these traits can be found in the general population to 
varying degrees (Armstrong et al., 2020) and, on the road, they are 
positive predictors of violations and aggressive driving (Burtăverde 
et al., 2016; Monteiro et al., 2018; Panayiotou, 2015). 

Previous research found gender differences regarding emotional 
empathy (females reporting higher levels than men) but not regarding 
cognitive empathy, mindfulness, or self-compassion (Kamas & Preston, 
2021; Murphy & Matvienko-Sikar, 2019; Neff & Pommier, 2013). 
Moreover, females tend to be more impulsive (Berdoulat et al., 2018), 
while males generally report higher levels of sensation seeking and 
primary psychopathic traits (Anderson et al., 2021; de Winter et al., 
2018; Eman et al., 2020). Finally, regarding driving anger expression, 
results are somewhat inconsistent: some studies found no gender dif
ferences in anger expression (Villieux & Delhomme, 2010), others found 
more aggressive anger expression among males (Deniz et al., 2021) and 
more adaptive expression among females (Deniz et al., 2021; Olandoski 
et al., 2019). However, these personal dispositions have never been 
studied among French driving offenders. The first aim of the present 
study is therefore to explore the personal characteristics of female and 
male participants in a drivers’ rehabilitation program. The second aim is 
to investigate the resources and vulnerabilities that predict females’ and 
males’ driving behaviors (violations, engagement in distracting activ
ities while driving, and prosocial driving behaviors). 

2. Method 

This study was conducted in compliance with the ethical standards of 
the French Society of Psychology and was systematically monitored for 
compliance with the ethical guidelines of Paris-Nanterre University. 

2.1. Procedure 

Data collection took place during 110 drivers’ rehabilitation pro
grams in seven French regions between April and August 2019. The 
purpose of the study (to assess psychological factors that could impact 
driving behaviors) was presented to the driving offenders by one of the 
instructors during the first day of the program, and participants received 
a written description of the study. They were informed that the study 
was designed at Paris-Nanterre University and was independent from 
the rehabilitation program itself, and that refusal to participate would 
have no influence on their driver’s licenses. Anonymity and confiden
tiality were ensured. The paper-and-pencil questionnaires took 
approximately 25 min to complete. Out of the 1853 offending drivers 
approached in these programs, 167 declined to participate or did not 
fully complete the questionnaire (91 % participation rate). 
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2.2. Participants 

The final sample consisted of 1686 driving offenders (22.4 % female) 
ranging from 18 to 87 years-old (M = 39.95, SD = 15.19). Half of the 
participants had at least two years of higher education (50.4 %); the 
others declared having obtained a high school degree (18.7 %) or re
ported not having completed high school (30.9 %). Most of the drivers 
(53.4 %) indicated working full-time jobs, 21.7 % were self-employed, 
7.6 % were retired, 7.5 % were students, 6.6 % were unemployed, and 
3.3 % worked part-time jobs. Finally, most participants were married or 
living maritally (50.3 %). 

Most drivers were participating in a rehabilitation program for the 
first time (58 %), but for 17.5 % of them it was at least the third program 
since obtaining their driver’s licenses. Participation in the current pro
gram was voluntary (81.4 %), mandatory through probationary license 
(13.8 %) or court-ordered following convictions for major offenses (4.8 
%). On average, the participants had had their driver’s licenses for 
20.12 years (SD = 15.16) and drove 34,817 km per year (SD = 32,496). 
They had gotten between 0 and 32 demerit points on their licenses in the 
three years prior to the study (M = 7.27, SD = 3.44), and 29 % of them 
had been involved in at least one road-traffic crash in the same period 
(damage-only or with injury). 

2.3. Measures 

2.3.1. Driving behaviors and driving anger expression 
Driver Behavior Questionnaire-Transgressions (DBQT, Lawton et al., 

1997; French adaptation: Villieux & Delhomme, 2008). The 12 items of 
the DBQT provided a total violations score (Cronbach’s α = 0.83), as 
well as a speed-related violations score (five items, α = 0.72), an 
aggressive violations score (three items, α = 0.73), and a “transgressions 
to maintain progress” score (four items). However, this last score failed 
to reach acceptable internal consistency (α = 0.51) and was removed 
from statistical analyses. 

The first scale of the Susceptibility to Driver’s Distraction Questionnaire 
(SDDQ, Feng et al., 2014; French adaptation: Delhomme et al., 2017) 

was used to assess drivers’ tendency to voluntarily engage in secondary 
tasks while driving such as texting, taking phone calls, smoking, day
dreaming, etc. (12 items, α = 0.82). 

Positive Driver Behaviors Scale (PDBS, Özkan & Lajunen, 2005). For 
the current study, the PDBS was translated into French with the 
permission of the authors. It comprises 13 items designed to assess how 
often drivers engage in prosocial driving behaviors (α = 0.82). 

Driving Anger Expression Inventory-Short Form (DAXI, Stephens & 
Sullman, 2014; French adaptation: Villieux and Delhomme, 2008; Vil
lieux and Delhomme, 2010) was used to assess how often participants 
tend to express their driving anger in an aggressive manner (10 items, α 
= 0.83) or in a constructive and adaptive manner (five items, α = 0.83). 

2.3.2. Psychological resources 
Short-French Toronto Empathy Questionnaire (Short-FTEQ, Karras 

et al., 2020), French adaptation of the Toronto Empathy Questionnaire 
(TEQ, Spreng et al., 2009) was used to assess emotional empathy (6 
items, α = 0.72). 

Interpersonal Reactivity Index – Perspective Taking (IRI-PT, Davis, 
1983; French adaptation: Gilet et al., 2013) was used to assess cognitive 
empathy with seven items (α = 0.66). 

Self-Compassion Scale-Short Form (SCS-SF, Raes et al., 2011; French 
adaptation: Karras et al., 2019) was used to assess self-compassion with 
12 items (α = 0.71). 

Mindful Attention Awareness Scale (MAAS, Brown & Ryan, 2003; 
French adaptation: Csillik et al., 2010) was used to assess mindfulness as 
a personal disposition (15 items, α = 0.83). 

Driving Self-Efficacy Scale (Victoir et al., 2005; French adaptation: 
Boccara et al., 2011) comprises 12 items (α = 0.81) that were used to 
assess the participants’ perception of their own driving abilities. 

2.3.3. Psychological vulnerabilities 
The first scale of the Levenson Self-Report Psychopathy Scale (LSRP, 

Levenson et al., 1995; French adaptation: Savard et al., 2005, 2014) was 
used to assess primary psychopathic traits in the current sample (16 
items, α = 0.81). 

Table 1 
Demographic characteristics of female and male driving offenders.   

N = 1686 Female (n = 378) Male (n = 1308) df N χ2 p V 

% % % 

Education level    5 1676  35.11  0.000  0.145 
Did not complete high school  30.9 19.5 *  34.2      
Completed high school  18.7 20.1  18.3      
Two years of higher education  20.9 21.7  20.7      
Three years and more of higher education  29.5 38.8 *  26.9       

Type of profession    6 1682  50.57  0.000  0.173 
Professional drivers  6.1 1.3 *  7.5      
Jobs including numerous car travels  14.0 8.2 *  15.6      
Self-employed  19.6 16.4  20.5      
Students  7.3 10.3 *  6.4      
Retired  7.7 8.5  7.4      
Unemployed  7.5 7.7  7.4      
Other  37.9 47.5 *  35.1       

Marital status    3 1675  39.23  0.000  0.153 
Single  35.2 35.6  35.1      
In a relationship/married  50.3 40.6 *  53.0      
Divorced/separated  13.3 22.5 *  10.7       

Km/year    3 1676  74.44  0.000  0.211 
Low  27.0 39.4 *  23.4      
Middle low  23.9 30.3 *  22.0      
Middle high  24.2 17.8 *  26.0      
High  25.0 12.5 *  28.6      

* Significant differences between female and male offenders. 
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UPPS-P Impulsive Behavior Scale – Short Form (Billieux et al., 2012). 
This short impulsiveness scale was derived from the original 59-items 
UPPS-P scale (Cyders & Smith, 2008; Whiteside & Lynam, 2001). 
Three four-items subscales of the UPPS-P were used in the current study: 
positive urgency (the tendency to act impulsively while experiencing 
positive emotions, α = 0.70), negative urgency (the tendency to act 
impulsively while experiencing negative emotions, α = 0.75), and lack 
of premeditation (the tendency to act without considering the conse
quences of one’s behavior, α = 0.73). A total impulsiveness score 
resulting from the sum of the three subscales was also used in our ana
lyses (α = 0.81). 

Driving-Related Sensation Seeking Scale (DRSS, Taubman et al., 1996; 
French adaptation: Delhomme et al., 2009) was used to assess sensation 
seeking in the specific context of driving (7 items, α = 0.77). 

Sociodemographic variables were also gathered. They included age, 
gender, education, marital status, annual kilometers, and years since the 
driver’s license was first obtained. Numbers of road-traffic crashes (both 
damage-only and with injury), ticketed offenses, and demerit points 
within the last three years were also recorded. Finally, driving offenders 
were asked to indicate if they had previously participated in other 
driver’s rehabilitation programs, if they had had their licenses sus
pended or disqualified, if they had continued to drive during suspension 
or disqualification (unlicensed driving), and if they had been involved in 
a fatal crash since first obtaining their driver’s licenses. 

2.4. Data analysis 

Less than 2 % of the data were missing. Cases with missing values 
were deleted listwise for each specific analysis, and data were analyzed 
using SPSS 23.0 software. Chi-square test and Student’s t-test were 
carried out to assess differences between female and male driving of
fenders. The normality assumption was checked for all variables: 
skewness and kurtosis coefficients were all within the recommended 
interval of [− 2:+2] (Gravetter et al., 2020) except for annual kilometers 
which were therefore divided into four categories: low annual kilome
ters (150 to 15,500 km per year: 27 % of the sample), middle low 
(16,000 to 25,000 km: 23.8 % of the sample), middle high (26,000 to 
42,000 km: 24.2 % of the sample), and high annual kilometers (45,000 
to 450,000 km: 25 % of the sample). These categories were used in all 
following analyses. Correlations, hierarchical multiple regression ana
lyses and moderation analyses were performed to determine the specific 
contribution of psychological resources and vulnerabilities to females’ 
and males’ violations, voluntary engagement in distracting activities 
while driving, and prosocial driving behaviors. 

3. Results 

3.1. Descriptive statistics 

Table 1 presents the demographic characteristics of female and male 

Table 2 
Driving-related characteristics of female and male driving offenders.   

N = 1686  Female (n = 378) Male (n = 1308) df N χ2 p V 

%  % % 

Participation in the rehabilitation program     3 1680  16.46  0.001  0.099 
Voluntary 81.4  77.2 * 82.6      
Mandatory: Probationary drivers 13.8  19.6 * 12.1      
Mandatory: Court-ordered 4.8  3.2 5.3       

Participation in driver’s rehabilitation programs     11 1668 66.93 0.000  0.200 
First 58.6  75.6 * 53.7      
Second or third 33.3  22.2 * 36.4      
Fourth to sixth 7.1  2.2 * 8.4      
Seventh to twelfth 1.0  0 * 1.5       

Demerit points in the last 3 years     23 1661  37.23  0.031  0.150 
0-4 22.3  30.2 * 19.9      
5-6 26.2  24.6 26.7      
7-10 37.0  35.2 37.6      
11-32 14.5  10.0 * 15.8       

Ticketed offenses in the last 3 years          
Exceeding the speed limit by less than 20 km/h 64.5  62.8 65.0      
Exceeding the speed limit by 20 to 39 km/h 21.2  16.0 * 22.8 1 1676  8.09  0.004  0.069 
Exceeding the speed limit by 40 km/h and more 8.8  5.6 * 9.8 1 1676  6.34  0.013  0.062 
Using a mobile phone while driving 24.2  23.9 24.3      
Running a red traffic light 23.2  30.3 * 21.2 1 1676  13.75  0.000  0.091 
Not complying with a stop sign 6.8  5.3 7.2      
Crossing a white line 5.5  2.1 * 6.5 1 1676  10.56  0.001  0.079 
Not wearing a seatbelt 5.4  4.8 5.6      
Right-of-way violation 1.6  1.6 1.5      
Driving while intoxicated with cannabis 2.6  1.6 2.9      
Driving under the influence of alcohol 13.5  9.8 * 14.6 1 1676  5.68  0.017  0.058  

Since first obtaining the driver’s license:          
License disqualified at least once 10.1  2.7 * 12.3 1 1661  29.39  0.000  0.133 
License suspended at least once 30.2  14.0 * 35.0 1 1674  60.80  0.000  0.191 
Unlicensed driving 14.8  6.1 * 17.3 1 1657  28.80  0.000  0.132  

Crash history:          
Non-fatal crash in the last 3 years 29.0  31.3 28.3      
Fatal crash since obtaining the driver’s license 1.9  1.6 2.0      

* Significant differences between female and male offenders. 
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driving offenders. Females were more likely to have received higher 
education than males, to be divorced or separated, and to drive less than 
25,000 km per year. This difference in annual kilometers could be 
explained by the fact that males were more often professional drivers 
than females or occupied jobs that involved more frequent travels (sales 
representatives, construction sites supervisors, craftsmen, etc.). 

Table 2 presents driving-related variables compared across genders. 
Females were more often novice drivers legally required to participate in 
the rehabilitation program, whereas a higher percentage of males 
participated voluntarily in order to recover license points. For 2.2 % of 
females and 9.9 % of males, it was at least the third program since 
obtaining their driver’s license. Females had generally gotten fewer 
demerit points in the three years prior to the study than males. There 
were no gender differences in ticketed offenses for exceeding the speed 
limit by less than 20 km/h, using a mobile phone, not complying with a 
stop sign, not wearing a seatbelt, violating the right-of-way regulation, 
or driving while intoxicated with cannabis. However, females were 
sanctioned more often for running a red traffic light whereas males were 
ticketed more often for exceeding the speed limit by more than 20 km/h, 
crossing a white line, or drunk-driving. 

Males had had their driver’s licenses suspended or disqualified more 
often than females and reported more unlicensed driving. Finally, 31.3 
% of females and 28.3 % of males had been involved in at least one non- 
fatal road-traffic crash in the last three years, and 1.6 % of females and 2 
% of males had been involved in at least one fatal crash since first 
obtaining their driver’s licenses. These differences were not significant. 

3.2. Driving behaviors, personal resources, and vulnerabilities 

Internal consistency coefficients, means, and standard deviations for 
all continuous variables are reported in Table 3. Student’s t-test was 
computed to compare females’ and males’ scores. There were no 

significant differences across genders for age, driving experience, 
aggressive violations, distracted driving, prosocial driving behaviors, 
aggressive driving anger expression, and lack of premeditation. How
ever, females reported fewer overall violations and fewer speed-related 
violations in particular. They scored higher on both empathy scales and 
were more impulsive than males, especially when confronted with 
strong positive or negative emotions. They reported lower scores of 
mindfulness, self-compassion, driving self-efficacy, and adaptive driving 
anger expression. Finally, female driving offenders had lower primary 
psychopathic traits and sought fewer sensations while driving. 

3.3. Correlation analyses 

Correlations between driving behaviors and other study variables are 
reported in Table 4. As age and driving experience were highly corre
lated (r = 0.97, p <.001), only experience was included in the following 
analyses. Among both females and males, violations were negatively 
correlated with driving experience, perspective taking, self-compassion, 
mindfulness, and adaptive anger expression, and positively correlated 
with primary psychopathic traits, impulsiveness, driving-related sensa
tion seeking, aggressive anger expression, and annual kilometers. In 
addition, when violations increased, numbers of demerit points and non- 
fatal crashes (in the last three years) also increased for both genders. 
Among male offenders, violations were negatively associated with 
emotional empathy and positively associated with driving self-efficacy. 
Engagement in distracting activities was negatively correlated with 
driving experience, self-compassion, mindfulness, and adaptive anger 
expression, and positively correlated with impulsiveness, driving- 
related sensation seeking, aggressive anger expression, annual kilome
ters, demerit points, and non-fatal crashes for both genders. Among fe
male offenders, engagement in distracting activities was also positively 
associated with emotional empathy and negatively associated with 

Table 3 
Driving behaviors, personal resources, and vulnerabilities.   

Total sample Female Male t p d 

M [SD] n M [SD] n M [SD] 

Age 39.95 [15.19] 376 40.04 [15.68] 1294 39.92 [15.05] n.s.   
Driving experience (years) 20.12 [15.16] 373 19.38 [15.43] 1284 20.33 [15.07] n.s.    

Driving behaviors:         
DBQT-total * 25.96 [7.58] 378 24.74 [6.84] 1303 26.32 [7.75] 3.84  0.000  0.21 
DBQT-speed * 12.55 [3.99] 378 11.98 [3.79] 1303 12.72 [4.03] 3.18  0.001  0.19 
DBQT-aggressive 6.38 [2.57] 378 6.22 [2.42] 1303 6.42 [2.61] n.s.   
SDDQ 35.23 [8.43] 378 35.62 [9.15] 1307 35.12 [8.21] n.s.   
PDBS 60.31 [9.86] 378 60.68 [10.23] 1304 60.21 [9.75] n.s.    

Resources:         
Short-FTEQ * 23.61 [3.76] 378 24.94 [3.34] 1305 23.23 [3.79] − 7.92  0.000  -0.45 
IRI-PT * 33.19 [7.08] 378 34.34 [6.88] 1305 32.85 [7.11] − 3.61  0.000  -0.21 
SCS-SF * 37.15 [6.46] 378 35.79 [7.71] 1305 37.55 [5.99] 4.09  0.000  0.27 
MAAS * 56.97 [11.74] 378 55.14 [11.61] 1300 57.51 [11.73] 3.47  0.001  0.20 
Driving self-efficacy * 45.72 [6.49] 378 44.52 [6.59] 1303 46.07 [6.42] 4.10  0.000  0.24 
DAXI-adaptive * 12.68 [3.68] 378 12.34 [3.59] 1308 12.77 [3.70] 2.01  0.045  0.12  

Vulnerabilities:        
LSRP * 33.61 [7.25] 377 30.72 [6.66] 1303 34.45 [7.2] 9.00  0.000  0.51 
UPPS-total * 27.38 [5.68] 376 28.19 [6.32] 1303 27.15 [5.46] − 2.91  0.004  -0.18 
UPPS-negative urgency * 9.35 [2.72] 376 9.59 [2.89] 1303 9.28 [2.67] − 1.97  0.049  -0.12 
UPPS-positive urgency * 10.13 [2.46] 376 10.55 [2.65] 1303 10.01 [2.39] − 3.55  0.000  -0.22 
UPPS-premeditation 7.91 [2.35] 376 8.06 [2.36] 1303 7.86 [2.35] n.s.   
DRSS * 18.46 [6.11] 378 16.66 [6.28] 1300 18.99 [5.97] 6.41  0.000  0.38 
DAXI-aggressive 16.53 [5.06] 378 16.42 [4.54] 1308 16.56 [5.21] n.s.   

*significant difference between men and women (p <.05). 
SD: standard deviation (DBQT: Driving Behaviour Questionnaire-Transgressions; SDDQ: Susceptibility to Driver’s Distraction Questionnaire; PDBS: Positive Driver 
Behavior Scale; Short-FTEQ: French Toronto Empathy Questionnaire-Short Form (emotional empathy); IRI-PT: Interpersonal Reactivity Index-Perspective Taking 
(cognitive empathy); SCS-SF: Self Compassion Scale-Short Form; MAAS: Mindful Attention Awareness Scale; DAXI: Driving Anger Expression Inventory; LSRP: Lev
enson Self-Report Psychopathy; UPPS: impulsive behavior scale; DRSS: Driving-Related Sensation Seeking). 
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perspective taking, while among male offenders it was positively asso
ciated with driving self-efficacy and primary psychopathic traits. 
Finally, prosocial driving behaviors were positively correlated with 
driving experience and all resources, and negatively correlated with all 
vulnerabilities as well as non-fatal crashes across genders. Among fe
males, these behaviors were positively associated with driving self- 
efficacy, while among males they were positively associated with 
education. 

3.4. Hierarchical regression analyses 

Hierarchical regression analyses were computed with violations, 
distracting activities, and prosocial behaviors as dependent variables. 
Only variables significantly correlated with driving behaviors were 
included in the models. For each analysis, relevant sociodemographic 
variables were entered in Step 1, psychological resources in Step 2, and 
vulnerabilities in Step 3 (see Tables 5-7). 

Among females, only mindfulness remained a negative predictor of 
violations in the final step of the model while primary psychopathic 
traits, sensation seeking, and aggressive anger expression were positive 
predictors. Among males, only driving experience and mindfulness 
remained negative predictors of violations in the final step while 
sensation seeking, and aggressive anger expression were positive pre
dictors. Overall, these models explained 59.1 % of the variance in female 
driving offenders’ violations and 56.6 % of the variance in male of
fenders’ violations. 

Females’ driving experience and mindfulness negatively predicted 
distracting activities, while kilometers, emotional empathy, both adap
tive and aggressive anger expression, and impulsiveness were positive 
predictors. Males’ driving experience and mindfulness were also nega
tive predictors of distracting activities while kilometers, driving self- 
efficacy, adaptive and aggressive anger expression were positive pre
dictors. These models explained 42.4 % of the variance in females’ 
engagement in distracting activities while driving, and 28 % of the 
variance in males’ distracting activities. 

Finally, among females, driving experience, emotional and cognitive 
empathy remained positive predictors of prosocial driving behaviors in 
the final step of the model, while primary psychopathic traits and 
aggressive anger expression were negative predictors. Among males, 
driving experience, emotional and cognitive empathy, mindfulness, and 
adaptive anger expression were positive predictors of prosocial driving 
behaviors in the final step of the model, while primary psychopathic 
traits, impulsiveness, and aggressive anger expression were negative 
predictors. These models explained 37.9 % of the variance in females’ 
prosocial driving and 36.1 % of the variance in males’ prosocial driving 
behaviors. 

3.5. Moderation analyses 

Regression analyses showed that driving experience predicted vio
lations only among male driving offenders, primary psychopathic traits 
predicted violations only among females, emotional empathy and 
impulsiveness predicted the tendency to engage in distracting activities 
while driving only among females, driving self-efficacy predicted dis
tracting activities only among males, and that mindfulness, adaptive 
anger expression, and impulsiveness predicted prosocial driving be
haviors but only among males. The fact that an independent variable 
significantly predicts a dependent variable in one sample but not the 
other does not necessarily mean that the two regression coefficients 
differ significantly from one population to another. To further explore 
these differences we conducted moderation analyses on the entire 
sample using the PROCESS macro in SPSS (Hayes, 2017; model 1) with 
5000 bootstrapped samples. 

For each moderation model, we entered driving behaviors as 
dependant variables, gender as the moderator, and the predictor whose 
influence we wanted to examine as the independent variable. Other Ta
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sociodemographic variables and personal dispositions were entered as 
covariates to control their effects. Interaction effects between gender 
and independent variables for each moderation model are presented in 
Table 8. 

Results of moderation analyses indicate that driving experience is a 
negative significant predictor of violations across genders while primary 
psychopathic traits are positive predictors. Emotional empathy is a 
positive predictor of the tendency to engage in distracting activities for 
female as well as male offenders while driving self-efficacy is not a 
significant predictor (ß = 0.04, t = 1.61, p =.11 in the overall sample of 
driving offenders). However, it appears that impulsiveness is a positive 
predictor of this tendency but only among females (see Table 9 and 
Fig. 1 for more detailed results). Finally, mindfulness and adaptive anger 
expression are positive predictors of prosocial driving behaviors while 
impulsiveness is a negative predictor of these positive behaviors 
regardless of gender. 

4. Discussion 

In the present exploratory study, we examined the demographic, 
behavioral, and psychological characteristics of female and male French 
driving offenders participating in a drivers’ rehabilitation program. We 
also explored the psychological resources and vulnerabilities that pre
dicted their driving behaviors (violations, engagement in distracting 
activities while driving, and prosocial driving behaviors). 

In our sample, female and male driving offenders had the same 
average age and driving experience. However, females were more likely 
to have received higher education and to be separated or divorced. 
Males on the other hand, were more likely to be professional drivers 
(truck or taxi drivers), or to occupy jobs – such as sales representatives or 
craftsmen – that require many car trips. This is reflected in part by the 
higher number of annual kilometers reported by males. The same de
mographic differences were observed among French driving offenders 
by Nallet et al. (2010) and in a systematic review on drivers arrested for 
drunk-driving in the United-Kingdom (McMurran et al., 2011). Most 
females in our sample participated in a rehabilitation program for the 
first time while half of the male participants had enlisted in at least 
another program since obtaining their drivers’ licenses. Moreover, a 
higher percentage of males had already had their licenses disqualified or 
suspended at least once, and 17.3 % reported that they had continued to 
drive during the disqualification or suspension period. Female partici
pants were more likely to have been sanctioned for running a red light 
while males were more likely to have been ticketed for drunk-driving, 
crossing a white line, or exceeding the speed limit by more than 20 
km per hour. However, there was no difference in the percentages of 
female and male driving offenders involved in non-fatal crashes in the 
three years prior to the study, or in fatal crashes since obtaining their 
drivers’ licenses. This is somewhat surprising given that most studies 
show that male drivers are involved in serious road-traffic crashes more 
often than females (Cullen et al., 2021; Kumar Yadav & Velaga, 2021; 

Table 5 
Hierarchical regression results for violations (DBQT total score).   

Step 1 Step 2 Step 3 

ß R2 ß R2 ß R2 

Females (n = 370)       
Sociodemographic variables   0.093   0.289   0.591 
Driving experience  -0.28***   -0.17***   -0.002  
Km/year  0.10*   0.12**   0.01   

Resources       
Cognitive empathy (IRI-PT)    -0.09   -0.05  
Self-compassion (SCS)    -0.06   0.04  
Mindfulness (MAAS)    -0.27***   -0.13**  
Adaptive driving anger expression (DAXad)    -0.21***   0.02   

Vulnerabilities       
Primary psychopathic traits (LSRP)      0.07*  
Impulsiveness (UPPS)      0.07  
Driving-related sensation seeking (DRSS)      0.23***  
Aggressive driving anger expression (DAXag)      0.53***  

F = 18.915***  24.645***  51.926***  

Males (n = 1254)       
Sociodemographic variables   0.115   0.249   0.566 
Driving experience  -0.32***   -0.22***   -0.06**  
Km/year  0.11***   0.10***   0.03   

Resources       
Emotional empathy (FTEQ)    -0.04   0.02  
Cognitive empathy (IRI-PT)    -0.06*   -0.03  
Self-compassion (SCS)    -0.03   0.03  
Mindfulness (MAAS)    -0.21***   -0.08***  
Driving self-efficacy    0.15***   0.02  
Adaptive driving anger expression (DAXad)    -0.21***   0.02   

Vulnerabilities       
Primary psychopathic traits (LSRP)      0.04  
Impulsiveness (UPPS)      0.02  
Driving-related sensation seeking (DRSS)      0.21***  
Aggressive driving anger expression (DAXag)      0.56***  

F = 81.152***  51.634***  134.834*** 

* p <.05; ** p <.01; *** p <.001. 
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Navas et al., 2019). It is also noteworthy that 22.4 % of the present 
sample were female. This represents a significant increase over previous 
studies: 10.3 % in Delhomme et al. (2008), 11 % in Nallet et al. (2010), 
and 15 % in Martha and Delhomme (2014). Together with the increase 
in demerit points and license disqualifications observed among female 
drivers in the last decade (ONISR, 2021), this finding highlights the need 
to better understand female drivers’ behavior and the personal factors 
that underlie it. 

There was no difference between females’ and males’ self-reported 
aggressive violations (e.g., driving very close to the vehicle in front to 
force its driver to accelerate or move over), aggressive driving anger 
expression, engagement in distracting activities while driving, and 
prosocial driving behaviors. However, males reported more speeding 
violations and more adaptive anger expression. Other studies also 
showed that speeding can more commonly be observed among male 
drivers (Delhomme et al., 2012; Mills et al., 2021; Perez et al., 2021). 
However, results are somewhat inconsistent regarding other driving 
behaviors. As in the present study, authors found no gender differences 
in aggressive driving (Ābele et al., 2020; Shen et al., 2018a), aggressive 
anger expression (Olandoski et al., 2019; Villieux & Delhomme, 2010), 
distraction (Parnell et al., 2020; Prat et al., 2017; Young et al., 2019), 
and prosocial driving behaviors (Karras et al., 2020). However, in other 
studies, male drivers reported more aggressive violations than females 
(Găianu et al., 2020), expressed their anger more aggressively (Deniz 
et al., 2021), and engaged in more distracting activities while driving 
(Feng et al., 2014; Lipovac et al., 2017), while female drivers reported 
more prosocial driving behaviors (Harris et al., 2014; Shen et al., 

2018b), and expressed their anger just as adaptively (Love et al., 2022; 
Villieux & Delhomme, 2010) or more adaptively than males (Deniz 
et al., 2021; Olandoski et al., 2019). These mixed findings might be the 
result of cultural and methodological differences across studies: 
different samples (students, general driving population, etc.), and 
different assessment methods (self-report scales, naturalistic driving 
observation or simulated driving, etc.). In the present sample however, 
female driving offenders appear to have more difficulty in finding pos
itive ways to express their driving anger than what is usually observed in 
other studies. 

Differences between female and male driving offenders were more 
pronounced regarding personal dispositions. Among all resources and 
vulnerabilities currently assessed, only lack of premeditation, which is a 
dimension of impulsiveness that refers to the tendency to act without 
thinking about potential consequences of one’s behavior (Billieux et al., 
2012), was not significantly different across genders. Females tended to 
be generally more impulsive than males, especially when confronted 
with strong emotions, whether positive or negative (positive and nega
tive urgency). They also had higher levels of emotional and cognitive 
empathy. On the other hand, males had higher levels of self-compassion, 
mindfulness, and driving self-efficacy, and reported higher primary 
psychopathic traits and driving-related sensation seeking. Some of these 
gender differences are consistent with other studies (Anderson et al., 
2021; Berdoulat et al., 2018; de Winter et al., 2018; Eman et al., 2020; 
Monteiro et al., 2018). In the general population, females are often 
described as more empathetic than males but this difference is usually 
observed for the emotional component but not the cognitive component 

Table 6 
Hierarchical regression results for engagement in distracting activities while driving (SDDQ score).   

Step 1 Step 2 Step 3 

ß R2 ß R2 ß R2 

Females (n = 370)       
Sociodemographic variables   0.158   0.337   0.424 
Driving experience  -0.35***   -0.28***   -0.20***  
Km/year  0.16**   0.17***   0.12**   

Resources       
Emotional empathy (FTEQ)    0.17***   0.14**  
Cognitive empathy (IRI-PT)    -0.12*   -0.08  
Self-compassion (SCS)    -0.04   0.04  
Mindfulness (MAAS)    -0.35***   -0.25***  
Adaptive driving anger expression (DAXad)    0.01   0.14**   

Vulnerabilities       
Impulsiveness (UPPS)      0.14**  
Driving-related sensation seeking (DRSS)      0.04  
Aggressive driving anger expression (DAXag)      0.31***  

F = 34.530***  26.237***  26.448***  

Males (n = 1256)       
Sociodemographic variables   0.170   0.239   0.280 
Driving experience  -0.35***   -0.31***   -0.26***  
Km/year  0.22***   0.22***   0.20***   

Resources       
Self-compassion (SCS)    0.02   0.04  
Mindfulness (MAAS)    -0.27***   -0.22***  
Driving self-efficacy    0.09***   0.05*  
Adaptive driving anger expression (DAXad)    0.02   0.11***   

Vulnerabilities       
Primary psychopathic traits (LSRP)      0.01  
Impulsiveness (UPPS)      0.02  
Driving-related sensation seeking (DRSS)      0.03  
Aggressive driving anger expression (DAXag)      0.23***  

F = 128.656***  65.207***  32.799*** 

* p <.05; ** p <.01; *** p <.001. 
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of empathy (Jonason & Krause, 2013; Kamas & Preston, 2021; Karras 
et al., 2020). Our results also differ from those of other studies that found 
equal levels of self-compassion and dispositional mindfulness across 
genders among community samples and drivers in general (Koppel et al., 
2018; López et al., 2018; Murphy & Matvienko-Sikar, 2019; Neff & 

Pommier, 2013). It appears that, among French driving offenders, 
gender differences are not always consistent with what is usually 
observed in the general population. 

It appears that, in the present sample, females reported fewer re
sources related to emotional regulation (particularly impatience, frus
tration, or anger) and, maybe as a result, were more easily distracted 
while driving. The present study is the first to investigate these gender 
differences and more research is needed to determine whether these are 
inherent to driving offenders or only relate to the present sample. 
Moreover, future studies should include comparisons with a control 
sample of non-offending female drivers and other variables could be 
considered to complete the present findings. For example, recent studies 
indicated that female drivers arrested for alcohol- or drug-impaired 
driving tend to have lower income than males and are more often 
divorced with children (McMurran et al., 2011), they are also more 
likely to have mental health issues and alcohol use disorders (Armstrong 
et al., 2019; Webster et al., 2019; Armstrong et al., 2020). Thus, social, 
situational, and medical determinants of female driving offending could 
be assessed in future research. 

Hierarchical regression analyses and moderation analyses were 
computed to further investigate the extent to which personal resources 
and vulnerabilities contribute to the behaviors of female and male 
driving offenders. In the overall sample, violations were negatively 
predicted by mindfulness and positively predicted by driving-related 
sensation seeking, aggressive driving anger expression, and primary 

Table 7 
Hierarchical regression results for prosocial driving behaviors (PDBS score).   

Step 1 Step 2 Step 3 

ß R2 ß R2 ß R2 

Females (n = 371)       
Sociodemographic variables   0.079   0.320   0.379 
Driving experience  0.28***   0.20***   0.13**   

Resources       
Emotional empathy (FTEQ)    0.17***   0.15**  
Cognitive empathy (IRI-PT)    0.23***   0.19***  
Self-compassion (SCS)    0.02   -0.01  
Mindfulness (MAAS)    0.14**   0.07  
Driving self-efficacy    0.03   0.07  
Adaptive driving anger expression (DAXad)    0.19***   0.10   

Vulnerabilities       
Primary psychopathic traits (LSRP)      -0.15**  
Impulsiveness (UPPS)      -0.01  
Driving-related sensation seeking (DRSS)      -0.09  
Aggressive driving anger expression (DAXag)      -0.19**  

F = 31.712***  24.458***  19.956***  

Males (n = 1260)       
Sociodemographic variables   0.105   0.324   0.361 
Driving experience  0.31***   0.22***   0.17***  
Education level  0.09**   0.06*   0.04   

Resources       
Emotional empathy (FTEQ)    0.27***   0.22***  
Cognitive empathy (IRI-PT)    0.13***   0.10***  
Self-compassion (SCS)    -0.02   -0.04  
Mindfulness (MAAS)    0.17***   0.11***  
Adaptive driving anger expression (DAXad)    0.18***   0.10***   

Vulnerabilities       
Primary psychopathic traits (LSRP)      -0.11***  
Impulsiveness (UPPS)      -0.06*  
Driving-related sensation seeking (DRSS)      -0.01  
Aggressive driving anger expression (DAXag)      -0.16***  

F = 74.057***  85.590***  64.148*** 

* p <.05; ** p <.01; *** p <.001. 

Table 8 
Summary of interaction effects for moderation analyses.   

ß t p 

Dependent variable: violations    
Interaction results:    

Gender x driving experience  0.06  1.43  0.15 
Gender x primary psychopathic traits (LSRP)  0.05  1.06  0.29  

Dependent variable: Engagement in distracting activities 
Interaction results: 

Gender x emotional empathy (FTEQ)  0.05  0.97  0.33 
Gender x driving self-efficacy  -0.07  − 1.46  0.15 
Gender x impulsiveness (UPPS)  0.19  4.26  0.000  

Dependent variable: Prosocial driving behaviors 
Interaction results: 

Gender x mindfulness (MAAS)  0.03  0.64  0.52 
Gender x adaptive anger expression (DAXad)  0.07  1.34  0.18 
Gender x impulsiveness (UPPS)  -0.03  -0.71  0.48  
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psychopathic traits. The tendency to engage in distracting activities 
while driving was negatively predicted by driving experience and 
mindfulness across genders, and positively predicted by annual 

kilometers, emotional empathy, and both aggressive and adaptive 
driving anger expression. Female offenders’ and impulsiveness also 
increased this tendency. Finally, prosocial driving behaviors were 
positively predicted by driving experience, both emotional and cogni
tive empathy, mindfulness, and adaptive anger expression, and nega
tively predicted by primary psychopathic traits, impulsiveness, and 
aggressive driving anger expression across genders. 

In light of these results, aggressive expression of driving anger ap
pears to be an important vulnerability factor for both female and male 
driving offenders as it increases risky driving behaviors and decreases 
positive behaviors, which is consistent with other research results 
(Mirón-Juárez et al., 2020; Stephens & Sullman, 2014; Villieux & Del
homme, 2010). On the contrary, mindfulness seems to be a protective 
factor as it decreases dangerous behaviors and increases prosocial be
haviors. A growing body of research points out the positive influence of 
mindfulness on driving behaviors. Negative associations were found 
with violations (Murphy & Matvienko-Sikar, 2019), texting while 
driving (Moore & Brown, 2019), aggressive driving (Stephens et al., 
2018), and overall engagement in distracting activities (Young et al., 
2019). Mindfulness has also been found to help reduce stress manifes
tations in daily activities (Hicks et al., 2020; Pascoe et al., 2017); hence 
it is possible that it also enables drivers to manage the many stressful and 
frustrating situations they encounter while driving. 

Empathy also appears to be a positive resource for both female and 
male driving offenders. Although is does not predict risky behaviors, it is 
associated with an increase in prosocial driving behaviors across gen
ders. These results are consistent with those found in the general pop
ulation of drivers by Karras et al. (2020). Being sensitive to other 
people’s well-being and being able to cognitively project themselves in 
other people’s experiences might enable drivers to adopt positive be
haviors that facilitate interactions with other road users and increase 
their safety. On the other hand, lack of empathy and consideration for 
others are often considered core characteristics of primary psychopathic 
traits (Jonason & Kroll, 2015; Salekin et al., 2014) which might explain 

Table 9 
Moderation analysis for engagement in distracting activities while driving 
(SDDQ score).   

ß t R2 F 

N = 1623      

Control variables     
Driving experience  -0.24***  − 10.7   
Km/year  0.16***  8.34   
Emotional empathy (FTEQ)  0.11***  4.45   
Cognitive empathy (IRI-PT)  -0.02  -0.73   
Self-compassion (SCS)  0.04  1.68   
Mindfulness (MAAS)  -0.23***  − 9.35   
Driving self-efficacy  0.04  1.78   
Adaptive driving anger expression 
(DAXad  

0.10***  4.24   

Primary psychopathic traits (LSRP)  0.01  0.58   
Driving-related sensation seeking 
(DRSS)  

0.03  1.36   

Aggressive driving anger expression 
(DAXag)  

0.25***  9.49    

Independent variables     
Gender  0.06  1.21   
Impulsiveness (UPPS)  0.003  0.12    

Interaction     
Gender X Impulsiveness  0.19***  4.26    

Model summary    0.319  53.71*** 

* p <.05; ** p <.01; *** p <.001. 

Fig. 1. Gender moderating effect between impulsiveness and engagement in distracting activities while driving.  
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why these traits were found to decrease prosocial driving behaviors. In 
the present study, they were also associated with an increase in viola
tions which is consistent with other studies’ results (Monteiro et al., 
2018; Panayiotou, 2015). 

Impulsiveness and sensation seeking are two other well-known 
vulnerability factors in the literature on driving behaviors. They have 
been found to increase violations (Bıçaksız and Özkan, 2016a,b; de 
Winter et al., 2018), speeding (Sârbescu & Rusu, 2021), aggressive 
driving (Berdoulat et al., 2018), distracted driving (Chen et al., 2016), 
and drunk-driving (Navas et al., 2019). However, the results of the 
present study are not as clear-cut as might have been expected. Although 
driving-related sensation seeking was associated with more violations 
across genders, impulsiveness only predicted more engagement in dis
tracting activities among females, and fewer prosocial behaviors among 
both females and males. Thus, impulsiveness might not affect driving 
behaviors in the same way among female and male driving offenders. 
While this could be explained in part by the fact that females and males 
scored differently on the various components of impulsiveness, further 
research is needed to better understand the influence of this multidi
mensional disposition on driving behaviors across genders. 

Finally, the present study yielded surprising results as adaptive 
driving anger expression and emotional empathy predicted an increase 
in the tendency to engage in distracting activities. On the one hand, 
driving can be frustrating and interactions with other road users can 
elicit fear, anxiety or anger, especially when others’ behavior is 
perceived as a potential threat to one’s own safety (Bowen et al., 2020). 
Adaptive anger expression is the individual’s ability to positively 
manage these difficult situations and maintain a safe behavior (Def
fenbacher et al., 2002). Engaging in distracting activities while driving 
could be a way, for some drivers, to manage their anger or mentally 
extract themselves from frustrating situations. On the other hand, it can 
be difficult to explain how being sensitive to other people’s well-being 
might increase the tendency to engage in distracting activities while 
driving. However, negative associations have been found between 
emotional empathy and attentional control in a previous study (Good
hew & Edwards, 2021), and individuals prone to cognitive failures (e.g. 
daydreaming when they should be focusing on a specific task) have been 
found to have higher levels of emotional empathy than individuals less 
prone to such failures (Goodhew & Edwards, 2022). The present study is 
the first to suggest that adaptive anger expression and emotional 
empathy could, in some cases, have detrimental effects on driving and 
more research is needed to confirm and further explore these surprising 
results. 

4.1. Limitations and future research 

One limitation of this study is its cross-sectional design that does not 
allow to understand the causal relationships between variables. Con
cerns could also be raised regarding the use of self-report scales. How
ever, anonymity and confidentiality were emphasized during the data 
collection phase and previous studies have shown that scales assessing 
driving behaviors are not sensitive to social desirable responding 
(Lajunen & Summala, 2003; Sullman & Taylor, 2010). The psychologi
cal resources and vulnerabilities measured in this study were selected 
after a review of the literature, as previous research showed that they 
can influence driving behaviors. Further studies could include other 
variables such as risk perception (Choudhary et al., 2022), time man
agement (Cœugnet et al., 2013), substance abuse disorders (Webster 
et al., 2019, 2020), mental health disorders (Liang & Yang, 2022), 
criminal history (Robertson et al., 2019), etc., to provide a better un
derstanding of driving behaviors. Finally, a growing body of literature 
points out that differences in driving behavior may have less to do with 
biological sex than with gender role (Albentosa et al., 2018; Deniz et al., 
2021; Granié et al., 2021; Krahé, 2018; Öztürk et al., 2021) as mascu
linity and femininity seem to rely differently on violations, prosocial 
behaviors and driving anger expression. Thus, future research on driving 

offenders could also include measures of gender self-concept and 
perceived norms associated with gender to better grasp influencing 
personal factors. 

Another limit of this study is the small number of female driving 
offenders compared to males. This is an inherent limitation of the 
driving offenders population, as males generally tend to violate traffic 
regulation rules more often than females, but one that should be 
considered in future research. The lack of a control group is also note
worthy. To gain a better understanding of the specificity of female of
fenders, future studies could include a sample of female drivers who 
never participated in a rehabilitation program or never got demerit 
points. 

5. Conclusion 

The present work was the first exploratory study to examine the 
driving behaviors, personal resources, and vulnerabilities of female and 
male French driving offenders participating in a driver’s rehabilitation 
program. Despite the absolute gender differences in risk taking and 
dangerous driving behaviors, there are indications that females are 
offending more often than before, and that personal dispositions play a 
role in the way they behave on the road. Female driving offenders 
appear to be better educated than males, are more likely to be divorced 
or separated, and tend to drive less. They appear to be more empathetic 
than males but less self-compassionate and mindful in their daily ac
tivities. They also tend to be more impulsive, especially when experi
encing strong emotions. 

Furthermore, this study highlighted the predictive power of some 
personal dispositions in the driving behaviors of both genders. Aggres
sive driving anger expression appeared to be predictive of more 
dangerous behaviors and fewer prosocial driving behaviors while 
mindfulness reduced violations and engagement in distracting activities 
while driving, and empathy (both cognitive and emotional) increased 
prosocial driving behaviors. These findings provide interesting new 
paths to be explored regarding the evolution of drivers’ rehabilitation 
programs. New intervention methods introducing anger management 
techniques and mindfulness exercises could be tested during these pro
grams. Moreover, instructors in charge of leading these sessions (psy
chologists and specialized driving instructors) could be trained to assess 
and recognize these important personal resources and vulnerabilities 
within a group of driving offenders and be able to adapt their in
terventions accordingly. 
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