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A B S T R A C T

Introduction: Despite limited research, existing evidence suggests that there is an association between conduct disorder (CD) and various risky driver
behaviours, such as driver aggression and driving after drinking. The current study sought to estimate the association between probable CD during
childhood and past-year collision risk.
Methods: Data were based on interviews with 5297 respondents who reported having driven in the past year, derived from the 2011–2013 cycles of
the CAMHMonitor, a cross-sectional survey of adults in Ontario, Canada aged 18 years and older. A binary logistic regression was conducted of self-
reported collision involvement in the previous 12 months, assessing demographic characteristics, driving exposure, demonstrated symptoms of
ADHD, mild driver aggression, driving after drinking, and childhood (before age 15 years) symptoms of CD.
Results: The unadjusted odds ratio of past-year collision involvement for those reporting childhood symptoms of CD was 1.76 (95% CI=1.10, 2.82).
Adjusting for potential covariates, self-reporting childhood symptoms of CD was significantly associated with a 77% increase in the odds of a crash
(OR=1.77; 95% CI=1.01, 3.11).
Conclusion: These findings add to a growing literature and suggest that treatment for CD should include a focus on driver safety.

1. Introduction

Motor vehicle collisions (MVCs) are the leading cause of death among those aged 15–29 years and are the ninth leading cause of
death across all age groups (World Health Organization (WHO), 2015). Safety and injury prevention researchers have explored a
broad spectrum of factors thought to contribute to collision risk, seeking to identify potential interventions and countermeasures to
reduce the prevalence of and toll taken by roadway crashes. The mental health of vehicle drivers is one such contributory factor.

Although empirical study has been limited, there is evidence to suggest an association between mental illness and impaired driver
performance (Kujansuu et al., 2017; Wickens et al., 2014). Studies of those identified as having mental illness have found increased
prevalence of driving violations, and perhaps less consistently, increased prevalence of collisions relative to control samples
(Buttiglieri et al., 1969; Waller, 1965). Individuals diagnosed with mental illness have also demonstrated impaired performance on
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simulators used to assess driver fitness (De las Cuevas et al., 2010; De las Cuevas and Sanz, 2008; de las Cuevas Castresana and Sanz
Álvarez, 2009). However, assessing the potential impact of mental illness on driver performance without specifying or contrasting
individual diagnoses provides only limited insight. Each disorder presents its own unique collection of potential symptoms, which
may differentially affect driver performance. For this reason, and because the privilege to drive has such a profound impact on quality
of life, it is important to assess independently the potential impact of each disorder on driving.

One diagnosis which has been linked to several negative driving behaviours and outcomes is conduct disorder (CD), which
typically emerges early in childhood or adolescence (Moffitt, 1993). This disorder is characterized by antisocial behaviour that
manifests in the violation of individuals’ basic rights and societal norms or rules (American Psychiatric Association (APA), 2013).
These behaviours may include aggressive conduct toward others, destruction of property, deceit, and theft. The estimated prevalence
of CD has ranged from 2% to more than 10%, with median estimates set at 4% (APA, 2013; Costello et al., 2005). In the long-term, CD
has been associated with: socioeconomic impacts such as lower educational attainment (Fergusson and Horwood, 1998; Fergusson
et al., 2005), unemployment, and financial difficulty (Colman et al., 2009; Fergusson and Horwood, 1998; Fergusson et al., 2005);
high-risk behaviour such as criminal activity (Fergusson et al., 2005) and sexual risk-taking (Bardone et al., 1998; Fergusson et al.,
2005); relationship issues including separation/divorce (Colman et al., 2009; Olino et al., 2010); and reduced life satisfaction, likely
affected by the demonstrated reduction in levels of peer support, coping skill, and overall global functioning (Colman et al., 2009;
Olino et al., 2010).

In the roadway environment, CD has been associated with risky driving behaviours. Individuals with a history or current diag-
nosis of CD are more likely to receive traffic citations and to self-report roadway offences such as driving without a licence, not
wearing a seatbelt, and offences related to graduated driver licensing (Barkley et al., 1993; Nada-Raja et al., 1997; Woodward et al.,
2000). Conduct problems have been found to predict retaliatory aggression, thrill-seeking, and risk-taking on the roads (McDonald
et al., 2014, 2018), and diagnoses of CD are more prevalent among identified high aggression drivers (Malta et al., 2005). A history of
CD is significantly related to increased alcohol consumption and greater risk for the development of substance use disorders (APA,
2013; Barry et al., 1997). It should not be surprising, therefore, that individuals with CD are more likely to engage in or be arrested
for alcohol- and drug-impaired driving (Karjalainen et al., 2013; McDonald et al., 2014; Thompson et al., 2007; Woodward et al.,
2000). Likewise, the prevalence of lifetime CD is higher among repeat drink-drive offenders relative to the general population
(LaPlante et al., 2008; Shaffer et al., 2007) and prevalence rates of CD rise with increasing numbers of drink-driving arrests
(McCutcheon, 2009).

Given this association between CD and risky driving behaviours, it is important that we also understand the relationship between
CD and the risk of MVCs, which are associated with property damage, injuries, and/or fatalities. Few studies have assessed this
association directly. One primary exception is a population-based case-control study that used a universal health care database to
compare male youth aged 16–19 years who had been hospitalized for either road trauma (cases) or appendicitis (controls)
(Redelmeier et al., 2010). Results indicated that a history of disruptive behaviour disorders (i.e., CD or oppositional defiant disorder)
was more prevalent among the road trauma cases than the appendicitis controls, and was associated with a 37% increase in the
relative risk of serious road trauma.

A diagnosis of CD is highly comorbid with that of attention deficit hyperactivity disorder (ADHD) and is seen in as many as one
quarter of children or adolescents with ADHD (Jensen et al., 1997; Willcutt et al., 2012). Moreover, although the literature has not
been entirely consistent (e.g., Ferro and Leatherdale, in press; Koisaari et al., 2015; Owens et al., 2017), ADHD has been linked to
risky and aggressive driving behaviour, violations, and collision involvement (Aduen et al., 2018; Barkley et al., 1993; Curry et al.,
2017; Fuermaier et al., 2017; Thompson et al., 2007; Vaa, 2014; Valero et al., 2018). With this in mind, it is important that studies
assessing any association between disruptive behaviour disorders and driver safety, including the current study, control for ADHD.

We have previously assessed the relationship between symptoms of CD in childhood/adolescence and driving-related outcomes in
adulthood based on a population-level survey of adults in Ontario, Canada. These analyses have demonstrated that childhood
symptoms of CD increase the odds of past-year driver aggression (Wickens et al., 2015) and driving after drinking (Wickens et al.,
2017), even after adjusting for demographic characteristics, probable ADHD, and other potential covariates of risky driving beha-
viour. The purpose of the current study was to extend our analysis of this dataset to consider the association between childhood
symptoms of CD and past-year involvement in a MVC.

2. Methods and materials

2.1. Sample

The Centre for Addiction and Mental Health (CAMH) Monitor is an ongoing cross-sectional telephone survey of adults aged 18
years and older conducted in Ontario, Canada. Questions to measure childhood symptoms of CD and to screen for current ADHD were
included in the 2011–2013 cycles of the survey. Random-digit-dialing (RDD) methods via Computer Assisted Telephone Interviewing
are used to administer the CAMH Monitor, allowing access to recently listed and unlisted telephone numbers and to individuals with
cellular telephones. Each year, the sampling procedure includes four independent quarterly samples, each with approximately 750
completions. The response rate for this subset of survey cycles ranged from 48% to 51%. A sample of 5297 respondents who reported
having driven a vehicle in the past year were included in the analysis. Data weights were introduced to adjust for regional re-
presentation and varying selection probabilities. An adjustment based on the most recent census figures was also conducted after
stratification to correct the age by sex distribution. The final weighted sample is considered representative of Ontario's non-in-
stitutionalized adult population (see Ialomiteanu and Adlaf (2014) for more sampling design details). The CAMHMonitor is approved
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by the CAMH research ethics committee each year.

2.2. Variables

Demographic variables included age (18–34 years, 35–54 years, 55+ years), sex (female, male), education (< high school,
completed high school, some post-secondary, university degree), marital status (married or common law, previously married, never
married), and region of residence (non-rural, rural based on postal code). Average distance driven per week (continuous variable)
served as a control for differences in driving exposure.

Probable ADHD was assessed using the Adult ADHD Self-Report Scale-V1.1 (Kessler et al., 2005). This measure is a validated
screening instrument that was developed during the revision of the WHO Composite Diagnostic Interview. Included in this screening
measure are six of 18 items most predictive of an ADHD diagnosis as per the criteria listed in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV; APA, 2000). Each item is rated on a 5-point Likert-type scale scored 0 to 4. Items are summed and a total
score of 14 or more is considered indicative of ADHD (no, yes). It is important to distinguish between 'probable ADHD' assessed here,
and cases of ADHD that would be identified by a more formal diagnostic process.

Given the already demonstrated relationship between CD and both driver aggression and driving after drinking using this dataset,
these risky driver behaviours were included in the analyses to determine if any increase in the odds of a crash were above and beyond
those accounted for by these specific behaviours. Mild driver aggression was measured by asking participants: ‘during the past 12
months, either as a driver or a passenger, how many times have you shouted, cursed, or made rude gestures at a driver or passenger in
another vehicle?' Responses were converted to binary coding (no, yes to any of the listed aggressive driving behaviours). Driving after
drinking was assessed by asking participants ‘During the past 12 months, have you driven a motor vehicle after having two or more
drinks in the previous hour?’ (no, yes).

Probable CD before age 15 years was measured with five items originally developed as part of the Mini-International
Neuropsychiatric Interview (MINI; Sheehan et al., 1998) and based on the DSM-IV diagnostic criteria for CD (APA, 2000). The MINI is
a well-validated, short, structured psychiatric interview that can be used for epidemiological research (Karam et al., 2015; Otsubo
et al., 2005; Sheehan et al., 1998; Vitola et al., 2012). Respondents were asked: 'Before you were 15 years old, did you: (1) repeatedly
skip school or run away from home overnight? (2) Repeatedly lie, cheat, or steal? (3) Start fights or bully, threaten, or intimidate
others? (4) Deliberately destroy things or start fires? (5) Deliberately hurt animals or people?' (no, yes). Participants who responded
affirmatively to at least two items were classified as likely having had CD (i.e., probable CD) as a child (no, yes).

Past-year involvement in a MVC was the key outcome variable. Respondents were asked: 'During the past 12 months, how many
times, if at all, were you involved in an accident or collision involving any kind of damage or injury to you or another person or
vehicle while you were driving?' Responses were converted to binary coding, indicating any past-year collision involvement while
driving (no, yes).

2.3. Analyses

All analyses conducted using Taylor Series Linearization found in STATA13 software were adjusted for the regionally stratified
sampling design. Item-missing data, including refusals and 'don't know' responses, were excluded listwise. Weighted sample size was
used when reporting percentages in order that these estimates could be considered representative of the population surveyed. Design-
based Rao-Scott F-test analyses were used to assess the prevalence of past-year collision involvement by demographic factors and all
risk factors including childhood symptoms of CD. Binary logistic regression analysis was used to calculate the unadjusted odds of
past-year collision involvement for those reporting childhood symptoms of CD as well as those odds adjusted for demographic
characteristics, driving exposure, probable ADHD, mild driver aggression, and driving after drinking.

3. Results

Probable CD before age 15 years was reported by 7.4% of the current sample. Involvement in a MVC while driving in the past year
was reported by 6.4% of the sample. Table 1 presents self-reported past-year collision involvement by demographic characteristics,
driving exposure, probable ADHD, mild driver aggression, driving after drinking, and probable CD before age 15 years. Based on the
univariate analyses, collision involvement was more prevalent among those aged 18–34 years of age, those who were never married,
those living in a non-rural region of the province, those who reported a greater number of kilometres driven weekly, those with
probable ADHD, and those reporting symptoms of CD before age 15 years. There were also findings approaching significance sug-
gesting that collision involvement was more prevalent among those with higher education (p=0.07).

Binary logistic regression analysis (svy:logit) (Lee and Forhofer, 2006) of the association of probable CD before age 15 years with
past-year collision involvement was conducted. The unadjusted odds ratio of 1.76 (95% CI=1.10, 2.82; p=0.02) indicated that
drivers who reported childhood symptoms of conduct disorder were at increased odds of having experienced a MVC in the past 12
months. Multivariate analysis was then conducted, adjusting for demographic characteristics, driving exposure, probable ADHD, mild
driver aggression, and driving after drinking. The F-adjusted mean residual goodness-of-fit test was not significant, indicating good fit
of the model (presented in Table 2). Even after adjusting for demographic characteristics and other relevant risk factors, drivers with
probable CD before age 15 years faced increased odds of being involved in a MVC in the past year (OR=1.77; 95% CI=1.01, 3.11;
p=0.048).

The multivariate analysis also revealed that drivers aged 55+ years had lower odds of having experienced a collision relative to
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those aged 18–34 years and that greater driving exposure was associated with higher odds of a crash. Marital status, region of
residence, and probable ADHD were not significant predictors of MVC involvement in the multivariate model.

4. Discussion

The prevalence of CD in the current sample was estimated to be 7.4%, falling within the expected range of 2%–10% as suggested
by the DSM-5 (APA, 2013). Based on this estimated prevalence and the number of licensed drivers listed in the 2013 Ontario Road
Safety Annual Report (ORSAR) (Ministry of Transportation, 2013), more than 700,000 drivers in Ontario are likely to have a history
of CD symptoms. The prevalence of past-year collision involvement was 6.4% in the current sample. This value is higher than the
prevalence of 3.3% suggested by the number of licensed drivers and the number of drivers involved in a collision reported in the 2011
through 2013 ORSARs (Ministry of Transportation, 2011, 2012, 2013). The lower collision rate estimate provided by the ORSARs
likely results from their inclusion of all licensed drivers as opposed to only those individuals who report driving in the past year. The
estimate provided by the CAMH Monitor also includes minor collisions not reported to authorities and thus missed by the ORSARs.

Univariate analyses identified younger age, never having been married, an urban region of residence, elevated driving exposure,
probable ADHD, and childhood symptoms of CD as risk factors for past-year collision involvement. The multivariate analyses

Table 1
Self-reported past-year collision involvement by demographic variables, driving exposure, probable ADHD, mild driver aggression, driving after
drinking, and probable CD before age 15 years.

n Collision Involvementa

n Yes % Yesb 95% CIsc

Totald 5297 296 6.35 5.51, 7.31
Demographic variables:
Sex
Female 3024 173 6.19 5.12, 7.45
Male 2273 123 6.52 5.28, 8.04

Age ***
18–34 years 647 54 8.46 6.27, 11.34
35–54 years 1968 134 7.41 6.06, 9.04
55+ years 2586 102 3.53 2.82, 4.40

Marital status *
Married/partner 3515 175 5.66 4.76, 6.71
Previously married 1058 62 6.30 4.42, 8.89
Never married 671 55 8.62 6.23, 11.80

Education p=0.07
< high school 544 24 3.55 2.15, 5.80
Completed high school 1103 48 4.92 3.41, 7.04
Some post-secondary 1911 107 6.87 5.40, 8.69
University degree 1680 112 7.03 5.65, 8.72

Region of residence *
Non-rural 4058 241 6.79 5.81, 7.92
Rural 1239 55 4.48 3.25, 6.14

Driving exposure:
Km driven-typical week (100s)e *
Mean (SD) Driving after drinkinga No 4435 – 2.91 2.76, 3.06
Driving after drinkinga Yes 255 – 3.71 2.98, 4.45

Other risk factors:
Probable ADHD **
No (score≤ 13) 4932 260 5.91 5.08, 6.87
Yes (score > 13) 151 20 12.34 7.29, 20.14

Mild driver aggression
No 3167 161 6.02 4.93, 7.33
Yes 2062 132 6.89 5.62, 8.42

Driving after drinking
No 5012 281 6.25 5.40, 7.22
Yes 266 12 7.06 3.67, 13.17

Probable CD before age 15 years *
No (< 2 symptoms) 4893 263 6.01 5.16, 6.99
Yes (2+ symptoms) 346 30 10.12 6.75, 14.90

Design-based F statistical significance *p ≤ 0.05; **p < 0.01; ***p < 0.001.
a In the last 12 months.
b Percentages reported are based on weighted sample size.
c 95% confidence intervals.
d Respondents who report having driven a motor vehicle in the last 12 months.
e Driving distance was divided by 100 so that the adjusted odds ratio presented in Table 2 reflected the change in risk for each additional 100 km

of weekly driving.
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revealed that probable CD before age 15 years was associated with a significant increase in the odds of a crash over the previous year.
Even after adjusting for demographic characteristics and other crash-related risk factors, drivers with childhood symptoms of CD had
a 77% increase in their odds of having been involved in a collision.

These results provide further evidence that neuropsychiatric and mental health is relevant to road safety (Ilie et al., 2015; Wickens
et al., 2014). Previous analyses of the CAMH Monitor have identified an association of childhood symptoms of CD with both mild
driver aggression (Wickens et al., 2015) and driving after drinking (Wickens et al., 2017). Although the current dataset did not find a
relationship between driver aggression or driving after drinking and collision risk, numerous other studies have identified this
association (Borkenstein et al., 1974; Mann et al., 2010; Wells-Parker et al., 2002; Wickens et al., 2016). What else might account for
the increase in collision involvement among individuals with a childhood history of CD symptoms? Risk-taking on the roads or a
general risky driving style including, for example, a higher preferred rate of speed, sudden lane changes without signalling, or using a
cellular phone while driving could also account for the increased odds of collision involvement. A risky driving style is strongly
related to personality traits such as sensation-seeking or impulsivity (Jonah, 1997; Pearson et al., 2013). Krueger et al. (1996)
identified significant differences in the personality profile of individuals with CD. Among their findings, individuals with CD scored
lower on social closeness, control, and harm avoidance and higher on stress reaction, alienation, and aggression than healthy con-
trols. Furthermore, the relationship between CD and many negative outcomes in adulthood, including threats to driver safety, is
partially or fully mediated by adult antisocial behaviour (Olino et al., 2010). One of the diagnostic criteria of antisocial personality
disorder (APD) is evidence of CD with onset before age 15 years. The prevalence of APD is estimated to be between 0.2% and 3.3%
(APA, 2013), suggesting that many childhood cases of CD progress into antisocial behaviour in adulthood. Thus, although the current
study's focus was on past symptoms of CD, it is likely that current symptomatology consistent with APD is also likely to be related to
risky driver behaviour and collision risk, a premise which has received support in the existing academic literature (Galovski et al.,
2002; Woodall et al., 2007).

Although a statistically significant association between probable ADHD and collision involvement was identified in the univariate
analyses, the relationship was not significant when probable ADHD was entered simultaneously with childhood symptoms of CD and
the other covariates in the multivariate analyses. While numerous studies have cited increased collision risk associated with ADHD
status (Barkley et al., 1993; Thompson et al., 2007; Vaa, 2014), more recent literature has noted a decidedly weaker association as
more potential confounders are controlled (Thompson et al., 2007; Vaa, 2014; Vingilis et al., 2014). It has been suggested that CD and
associated disruptive behaviours may mediate the demonstrated relationship between ADHD and negative driving outcomes
(Olazagasti et al., 2013; Vaa, 2014). Future research directly examining this potential mediational relationship is warranted. If the
risk of negative driving outcomes for individuals with ADHD is only increased among those with comorbid CD or APD, then in-
tervention efforts can be targeted specifically for the most vulnerable drivers.

Table 2
Logistic regression model of self-reported past-year collision involvement.

Collision Involvement a (n=4341)

OR b,c 95% CIs d

Demographic variables:
Sex (ref.= female) 0.96 0.69, 1.35
Age (ref.= 18–34 years) ***
35–54 years 0.91 0.55, 1.52
55+ years 0.44** 0.25, 0.76

Marital status (ref. =married)
Previously married 1.22 0.71, 2.09
Never married 1.14 0.66, 1.96

Education (ref. = < high school)
Completed high school 1.26 0.55, 2.86
Some post-secondary 1.48 0.70, 3.12
University degree 1.94 0.91, 4.16

Region of residence (ref.= non-rural) 0.80 0.53, 1.22
Driving exposure:
Km driven-typical week (100s)e 1.03* 1.01, 1.06
Other risk factors:
Probable ADHD (ref.= no) 1.02 0.46, 2.27
Mild driver aggression (ref.= no) 0.89 0.62, 1.27
Driving after drinking (ref.= no) 1.10 0.52, 2.32
Probable CD before age 15 years (ref.= no) 1.77* 1.01, 3.11
Constant 0.05 0.02, .0.12
F-adjusted mean residual goodness-of-fit test F(9,4315)=1.02, p=0.42

Design-based F statistical significance * p ≤ 0.05; **p < 0.01; ***p < 0.001.
Ref.= reference category.
a In the last 12 months.
b Adjusted odds ratio.
c Based on weighted sample size.
d 95% confidence intervals.
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4.1. Limitations

It is important to acknowledge some limitations of this research. First, the data were self-reported and may be subject to certain
biases. Respondents may have been inaccurate in their recall of childhood behaviours, particularly older participants who were
reflecting over a longer time span. Respondents may also have underreported less socially desirable behaviours such as driver
aggression or driving after drinking. The data are also correlational; thus, no causal inferences can be drawn. The measure of probable
CD was a screening tool as opposed to a diagnostic measure, and cannot be used to differentiate specifiers of the diagnosis (e.g.,
characterized by limited prosocial emotions, age of onset). These specifiers or the severity of symptoms may play an important role in
determining how CD impacts roadway safety. Finally, there was the possibility of non-response bias; it cannot be determined if
eligible individuals who declined to participate would have responded to the survey in the same way as those who participated.

4.2. Implications

Recognizing that individuals with a history of CD symptoms may be at greater risk of a motor vehicle collision (Begg et al., 1999;
Redelmeier et al., 2010), it is important to develop interventions designed for this more vulnerable group of drivers. Previous
research suggests that individuals with past or present symptoms of CD are more likely to engage in driver aggression (Malta et al.,
2005; McDonald et al., 2014; Wickens et al., 2015), to drive after use of alcohol or drugs (Karjalainen et al., 2013; LaPlante et al.,
2008; Malta et al., 2005; McCutcheon et al., 2009; Shaffer et al., 2007; Thompson et al., 2007; Wickens et al., 2018; Woodward et al.,
2000), and to commit and be cited for driving violations (Barkley et al., 1993; Nada-Raja et al., 1997; Woodward et al., 2000).
Interventions for CD can include several different types of therapy which can be delivered in multiple settings including residential
and hospital treatment or in home-, school-, and community-based programs (Kazdin, 1993). Incorporating a driver safety component
into existing interventions for CD that could be delivered across diverse treatment settings could be an effective means of reducing
injuries and fatalities among this population.

Parents of driving-aged adolescents who present with symptoms of CD may need to be more stringent in their training and
supervision of their young drivers, particularly those who had an early onset of CD symptoms (before age 10 years). Symptoms for
those with early-onset CD are more likely to persist into adulthood, thereby increasing the risk of antisocial and criminal behaviour
and substance-related disorders (APA, 2013). While parents are encouraged to provide significant supervised practice time behind the
wheel, to restrict their children's independent driving to lower-risk situations (e.g., daytime driving, no peer passengers), and to
monitor their children's independent driving, perhaps with technologies that record speed, rapid acceleration/deceleration, and
location (Simons-Morton and Ouimet, 2006), these recommendations may be particularly relevant for parents of children with a
history of CD.

Remedial programming has been developed for drivers convicted of impaired driving (e.g., Flam-Zalcman et al., 2013; Stoduto
et al., 2014; Wickens et al., 2018), and cognitive-behaviour therapy programs have emerged for those identified as angry or ag-
gressive drivers (Galovski and Blanchard, 2002; Strom et al., 2013). Pre-screening participants in these programs for past or present
symptoms of CD could help to identify those at greater risk to recidivate or to engage in other forms of risky driving behaviour (Malta
et al., 2005; McCutcheon et al., 2009; Shaffer et al., 2007; Wickens et al., 2015). Pre-screening could allow for differential assignment
to a version of the program that includes specialized curriculum targeting drivers with a history of CD symptoms. These drivers may
not be aware of these patterns of behaviour, and specialized curriculum could provide these drivers with insights about their driving
styles, triggers for poor choices behind the wheel, and strategies to reduce risky roadway behaviours. Specialized curriculum could
also facilitate formal psychiatric assessment and possible diagnosis outside the remedial program, which may facilitate access to
generalized treatment interventions beyond the driving context.

5. Conclusion

Based on data from a general population survey of adults in Ontario, Canada, symptoms of CD before age 15 years were associated
with significantly increased odds of collision involvement in the past year. This finding is consistent with previous research that has
identified CD as a risk factor for driver aggression, impaired driving, roadway violations, and traffic citations. These results highlight
the need to consider neuropsychiatric and mental health in road safety. Further research is needed to develop theoretical models that
account for the complexity of comorbid disorders and mediational relationships.
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