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Résumé 

 Les accidents routiers constituent de graves problèmes de santé publique dans le monde 

et les facteurs humains sont connus pour être le principal facteur d'accidents, impliquant 

principalement les jeunes adultes. Des études antérieures ont démontré que le genre ainsi que des 

facteurs liés à la personnalité tels que l'impulsivité sont associés à la conduite après 

consommation récente de cannabis, cependant, l'interaction de ces prédicteurs est rarement 

abordée dans la littérature. Pour cette raison, cette étude vise à explorer le processus par lequel 

une facette spécifique de l'impulsivité interagit avec le genre ou le sexe pour modérer la 

probabilité de prendre le volant après avoir consommé du cannabis. Des participants de 17 à 35 

ans possédant un permis de conduire valide ont été recrutés à partir de Facebook par le biais 

d’annonces payantes. Ils étaient invités à remplir un questionnaire portant sur leur caractéristique 

socio-démographique, leur habitude de consommation de cannabis, ainsi que sur les 

composantes de l'impulsivité. Une analyse de modération a été effectuée pour clarifier la relation 

entre la recherche de sensations, le genre et la conduite d’automobile à l'aide du SPSS 

PROCESS. Le modèle proposé inclut la recherche de sensations comme variable exogène 

directement associée à la conduite après la consommation du cannabis, et cette relation est 

modérée par le genre ressenti. Effectivement, le genre ressenti des participants semble être une 

variable modératrice de l’association entre la recherche de sensation et la prise de volant après 

avoir consommé du cannabis. Les implications de ces résultats seront discutées.  

 Mots-clés: Cannabis, genre, sexe, masculinité, modération, impulsivité, recherche de 

sensation 
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Abstract 
 Road traffic crashes are a serious public health problem worldwide, and human factors 

are the most prominent factor of accidents, affecting mostly the young adults. Past studies found 

that both gender and personality traits such as impulsivity are associated with risky driving, 

however, the interaction of these predictors is rarely addressed in the literature. To bridge the 

gap, the present study explores how a specific facet of impulsivity interacts with our 

hypothesized moderator, gender identification, leads to drug driving using a moderator analysis. 

We recruited participants from 17 to 35 years old possessing a valid drivers' licence via 

Facebook advertising. They were invited to complete a questionnaire on their socio-demographic 

characteristics, cannabis consumption habits and impulsivity scores. A moderator analysis is 

conducted to disentangle the relationship between sensation seeking, gender and driving after 

cannabis consumption using SPSS Process. The proposed model contains sensation seeking as an 

exogenous variable directly associated with driving after cannabis use, and this relationship is 

moderated by gender identification. The current study provides evidence that sensation seeking 

and gender identification are not only associated with DACU but also interact to affect driving 

behaviour. Implications of the study are discussed.  

 

 Keywords: Cannabis use, DACU, gender identification, sex, masculinity, moderation, 

impulsivity, sensation-seeking 
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Abbreviation 

DACU: Driving after consuming cannabis 

SDLP: Standard Deviation Lateral Position  
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Gender as Moderator of the Relationship Between Impulsivity and Driving After Cannabis 
Use 

Road traffic crashes are serious public health concern worldwide and one of the  

leading causes of death in Canada (Beirness & Beasley, 2010). In 2018, Canada recorded a total 

of 1841 road fatalities that cost 40.7 billion CAD to the society or 2.1% of the GDP 

(International Transport Forum, 2020). Human factors are known to be the most prominent 

contributor to accidents, meaning they are entirely preventable (Asbridge, Poulin & Donato, 

2005). Risky driving behavior such as speeding, distracted driving and taking the wheel 

following substance use are all associated with a higher risk of road accidents (Bergeron, 

Langlois & Cheang, 2014; Richer & Bergeron, 2009). While alcohol was the most problematic 

substance on the road in the past century, the trend in the number of driver fatalities involving 

alcohol has been decreasing over the last two decades in Quebec (Perrault, 2016) and greater 

attention is directed at driving within a time frame after consuming cannabis. Since the 

legalization of non-medical use of cannabis, there is a growing concern regarding the incidence 

of driving after using cannabis and road accidents because research shows that cannabis induces 

impairment in driving performance (Bondallaz et al., 2016). In addition to life costs, vehicle 

crashes result in considerable medical expenses and property damage, thus highlighting the need 

for intervention to reduce the incidence of road collisions (International Transport Forum, 2020). 

When designing effective intervention programs, specific groups of individuals at greater risk of 

risky driving should be considered. In this context, the present thesis will summarize previous 

findings on driving after cannabis use (DACU) and propose individual characteristics associated 

with that risky behavior.  

Terminology  
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 In the first place, it is essential to distinguish terminology describing the consequences of 

cannabis use on driving performance. Non-medical use of cannabis includes using cannabis for 

pleasure, enjoyment, lifestyle and other non-medical reasons. For instance, detectable presence 

of cannabis implies being tested positive for cannabis whereas driving under the influence of 

cannabis means that the driver has used cannabis before taking the wheel and driving is impaired 

(Capler et al., 2017). THC concentration peaking was observed within two hours after 

consumption, but it can be detectable in plasma for two to seven days (Sharmas, Murthy, & 

Bharath, 2012). As such, THC-positive drivers are not necessarily driving while impaired. To 

avoid making assumptions about driving ability, the present thesis will employ the term driving 

after cannabis use (DACU) referring to individuals who have operated a vehicle two hours 

following drug consumption.  

 There are two common ways of consuming cannabis, inhaling or ingesting. When 

inhaled, the effects of cannabis begin as soon as a few seconds, peak within 30 minutes and 

dissipate over the course of the following six hours. On the contrary, the effects of ingested 

cannabis can be perceived within 30 minutes to two hours of consumption, peak within four 

hours and feature a duration of roughly 12 hours after use. Both usage routes have a residual 

effect that lasts up to 24 hours following consumption. The onset, peak and duration also depend 

on the user's tolerance and daily consumption (Canadian Centre on Substance Use and 

Addiction, 2019). 

Prevalence  

 Data from self-report survey reveals a high rate of DACU among young adult drivers and 

that prevalence doubled from 1988 to 2004 in Canada. This represents 4.8% or over one million 

licenced drivers who report having operated a vehicle within two hours of cannabis intake in the 
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past 12 months (Beirness & Davis, 2006). More recently, according to the Canadian Cannabis 

Survey 2020, around 22% of users in the sample report they have driven at least once within two 

hours of smoking or vaporizing cannabis and 32% in the past 12 months (Health Canada, 2021). 

Since DACU is not a socially accepted behavior, the numbers in the general population are 

probably underestimated. Although the reported cannabis use prevalence increased after the 

implementation of the Cannabis Act, the incidence of reported DACU remained stable 

(Rotermann, 2020). In terms of demographic group use, the prevalence tends to be higher among 

young adults and males. Around 15.4% of Canadian cannabis users aged 16-19 report driving a 

vehicle within two hours of using cannabis in 2019 (Wadsworth & Hammond, 2019). The 

Canadian Cannabis Survey reports that among people who had used cannabis in the past 12 

months, approximately 17% of males reported DACU whereas females represent only 9 % 

(Health Canada, 2021). Driving after cannabis use is therefore not an uncommon phenomenon 

on the road, especially among young males who might be an important target for messaging.  

 In addition to self-report surveys, roadside tests found that drugs are often tested positive 

in fatally injured drivers and the rate of serious crashes involving cannabis are causes for public 

concern as they could potentially lead to property damages, injuries and mortality. Specifically, 

in a sample of 345 cases of fatally injured drivers, 124 were tested positive for alcohol and 107 

positive for other drugs in 2002 including cannabis (Dussault et al., 2002). According to a 

database from Ontario, 5.1% of road collision involves a driver who tested positive for THC in 

the blood. Among deadly injured drivers who received a toxicological test, 12.9% were tested 

positive for cannabis for the years 2002-2004 and 15.6% for the years 2011-2013 (Farassi, 

Gagné & Dubé, 2016). Outside Canada, California researchers obtained oral fluid samples from 

1000 drivers and found that 8.5% of them have detectable THC. Nevertheless, the prevalence 
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should be considered with caution because the presence of THC in the blood does not indicate a 

recent consumption of cannabis or driving while intoxicated. A meta-review indicates cannabis 

use is associated with an increase in motor vehicle crashes (Rogeberg & Elvik, 2016), and the 

risk of collision is doubled after acute cannabis consumption (Asbridge, Hayden, & Cartwright, 

2012).  

Cannabis and driving performance 

 Experimental studies demonstrated that the primary psychoactive component of cannabis, 

THC, reduces specific cognitive abilities deemed necessary for safe driving when consumed at a 

moderate or greater dose (>18mg) and therefore increases the risk of injury (Ramaekers et al., 

2004). Namely, braking latency, road tracking precision and mean headway distance with other 

vehicles are altered among participants who smoked cannabis five minutes prior to the driving 

test (Lenne et al., 2010). Even at low doses (6.25mg), cannabis impairs driving skills involving 

automatic functions such as road tracking (Sewell, Poling, & Sofuoglu, 2009). Driving simulator 

studies often measure impairment with an index known as Standard Deviation Lateral Position 

(SDLP), referring to the difficulty of keeping lateral road position within the drivers' lane 

(Hartman et al., 2015). For instance, an on-road study also measured drivers' performance using 

SDLP and found an increased impairment following consumption of one dose (10mg or 20mg) 

of cannabis (Bosker et al., 2012). Further, cannabis alone significantly increases a driver's SDLP 

in a dose-dependent manner but driving performance is severely impaired in combination with a 

low dose of alcohol (0.04g/dl). Mixing drugs is associated with more severe impairment in 

driving performance and greater accident risk (Ramaekers, Robbe & O'Hanlon, 2000). Berghaus 

et al. (1995) commented that cannabis-induced impairment in driving skills is highest during the 

first hour following the consumption. Yet, these damaging effects of cannabis may last beyond 
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the perceived acute intoxication. Heavy chronic users still experience deficits in attention and 

concentration after an abstinence period of 28 days (Bolla et al., 2002). In addition, imaging of 

users under the effects of 17mg THC shows alterations in the brain area involved in motor 

coordination and attention. On the behavioral side, 17mg of THC significantly increased the 

collision rate during the virtual reality maze task (Weinstein et al., 2008).   

 With regards to cannabis-related motor vehicle accidents, the general population survey 

reports increased accident involvement following cannabis intake, after controlling for alcohol 

use (Watson & Mann, 2016). Based on an extensive review of available literature on vehicle 

crashes, using cannabis increases the risk of motor vehicle accidents by approximately 20%-

30%, and the odd ratio decreases when alcohol use is controlled. The study concluded that 

cannabis use is significantly associated with a low to medium magnitude increase in motor 

vehicle crash when controlling for other substance use (Rogeberg & Elvik, 2016). The increased 

risk estimate is low, nevertheless, it is still considered a meaningful increase (Capler et al., 

2017). In another vein of the literature assessing culpability, Ramaekers and colleagues report 

that drivers who have been tested positive for THC in their blood are three to seven times more 

likely to be responsible or culpable for the crash than drivers who did not use any substance 

(Ramaekers et al., 2004). Another more recent study examining driver's culpability did not report 

a significant effect of cannabis on the risk of being responsible for a crash (Poulsen, Moar & 

Pirie, 2014). The presence of cannabis is detected among drivers involved in vehicle crashes but 

whether driving after consuming cannabis raises the risk of being responsible for the accidents 

remains an unanswered question (Capler et al., 2017).  
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Predictors of DACU 

THC impairs driving skills and contributes to the risk of collision, but there is no 

evidence that cannabis use in isolation is a better predictor of taking the wheel after consuming 

cannabis than other characteristics inherent to the users. Other factors related to cannabis users 

such as socio-demographic characteristics, cognitive factors, and personality traits also play a 

role in deciding to take the wheel. From a traffic safety perspective, predictive variables of risky 

driving and under what circumstance this behavior is most likely to occur should be examined to 

provide key insight into this public health problem.   

 Socio-demographic characteristics such as younger age, being male and earning an 

annual income over 30,000$ are factors associated with a greater likelihood of engaging in 

DACU in Canada (Huynh et al., 2021). According to the Canadian Cannabis Survey, drivers 

aged between 20 to 24 have the highest prevalence of driving within two hours of smoking 

cannabis, with more males reporting this behavior in 2020 (Health Canada, 2021). Drivers in the 

age group 16 to 24 are twice more likely to be tested positive for cannabis than the age group 35 

and older (CCSA, 2015). Adolescence is a period of heightened potential for risky behavior due 

to their flawed reasoning capabilities and poor decision-making skills than older adults (Arnett, 

1992). Thus, this group may represent a broad target for risky driving prevention programs.  

Risky driving behavior including speeding, negative emotional driving (Richer & 

Bergeron, 2009), and on-road violation (Blows et al., 2005) are associated with an increased risk 

of DACU. Further, driving under the influence of alcohol is also positively correlated with 

DACU (Richer & Bergeron, 2009). Fergusson and colleagues (2008) suggest that those risky 

behaviors on the road represent a general deviant lifestyle, putting individuals at higher risks of 
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collision. On the other side, emotional stability and self-reported mindfulness are protective 

factors against risky driving behavior (Safe States Alliance, 2019).  

In terms of cognitive factors, lower expectation of negative effects is associated with 

DACU (Huynh et al., 2021). Those who believe that cannabis use leads to a depressive mood 

and loss of control are less likely to engage in DACU. Along the same line, the perceived 

dangerousness of driving after smoking cannabis is associated with a greater frequency of risky 

driving (Aston et al., 2016). Thus, the perception of dangerousness and potential risks 

concerning driving after consuming are likely key contributors to the decision to engage in 

DACU. In contrast, group norms and attitudes promoting safe driving behavior are considered 

positive factors that reduce individual vulnerability to risky driving (Safe States Alliance, 2019). 

 Psychosocial research suggests that individual personality differences are the central 

determinant of engagement in risky behavior such as driving after consuming psychoactive 

substances. Given the complication in measuring to what extent driving is impaired when 

cannabis is consumed, it is, therefore, necessary to examine predictive variables of DACU to 

target high-risk individuals for preventive purposes. According to Schwebel et al. (2006), a 

driver's personality is the most critical predictor of their risky driving behavior. Therefore, it is 

essential to consider those factors when tailoring effective intervention programs and identifying 

individuals at high risk of engaging in DACU. The following paragraphs will elaborate on the 

influence of specific personality traits and demographic factors such as gender.  

Personality traits and DACU 

 Among those personality traits, impulsivity is often mentioned by many authors 

worldwide as a significant contributor to risk taking behavior (Dahlen et al., 2005; Fergusson, 

Horwood, & Boden, 2008; Richer & Bergeron, 2009; Ryb et al., 2006). Defined as behavior 
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occurring without reflection or forethought of consequences, impulsivity deals with one's control 

over thoughts or actions and high impulsivity leads to risk-taking due to the lack of self-control 

to refrain from dangerous activities (Dahlen et al., 2005). It is also one of the most common 

diagnostic criteria for many mental disorders including ADHD, conduct disorder, Substance Use 

Disorder and Antisocial Personality Disorder (American Psychiatric Association, 2013). As 

such, impulsivity has an essential role in the understanding of deviant and problematic behavior. 

Richer and Bergeron (2009) compared individuals who exhibited risky driving behavior such as 

DACU versus those who did not and found that individuals scoring high on specific personality 

determinant such as impulsivity are more likely to engage in DACU. While other personality 

traits such as risk-taking and hostility are also predictors of driving under the influence of 

cannabis, the association is no longer significant when cannabis consumption frequency is being 

controlled (Bingham, Shope & Zhu, 2008). From a neuroscience point of view, young drivers are 

more likely to engage in impulsive behavior given that executive brain function such as impulse 

control is not fully mature until the early adulthood. As such, impulsive individuals who cannot 

resist the urge will engage in risky behavior even if they understand the possible consequence 

(Hatfield et al., 2017). Additionally, impulsivity is present in nearly all major personality 

classification systems (Five-Factor Model, Three-factor model, PEN, and UPPS) and individual 

difference in this trait is related to socially deviant behavior (Whiteside & Lynam, 2001).  

 There are conceptual differences in the conceptualization of impulsivity in the literature, 

but it is now widely accepted that impulsivity is a multi-faceted construct. Multiple related 

dimensions underlie impulsive action (Dawe & Loxton, 2004). In attempt to identify specific 

facets of impulsivity across measures, Whiteside & Lynam (2001) integrated previous research 

and presented a new perspective, labeled the UPPS model of personality, which includes five 
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distinct facets of impulsivity: positive urgency, negative urgency, sensation-seeking, 

premeditation and perseverance. The UPPS Impulsive Behavior Scale has become a popular tool 

for assessing personality traits as it takes into account the heterogeneous nature of impulsivity. 

According to the model, the facets are not considered as variations of any psychological trait, 

they are rather discrete psychological processes associated with overt impulsive behavior. For 

instance, urgency refers to impulsive behavior evoked to reduce negative affect, (lack of) 

perseverance reflects the inability to concentrate on a task or ignore distracting stimuli, (lack of) 

premeditation is related to lack of anticipation for consequence and lastly, sensation seeking is 

defined as the tendency to seek excitement.  

 Each facet demonstrates specificity in relation to psychopathology (Um et al., 2018). For 

instance, lack of premeditation and lack of perseverance is correlated with ADHD, whereas 

negative urgency displays the largest effect size for borderline personality traits (Berg et al., 

2015). Sensation seeking is the most documented trait predicting risky driving and driving after 

substance intake. Notably, the sensation seeking facet has two key features relevant to our 

subject: a tendency to pursue exciting activities and openness to try dangerous experiences 

(Whiteside & Lynam, 2001). Although similar, but there is a subtle difference between 

impulsivity and its facet sensation seeking. Impulsivity is defined as deliberate action without 

self-control that leads to unplanned behavior whereas sensation seeking refers to the tendency to 

take risks for stimulating experiences and it appears to underlie different forms of risk-taking 

behavior (Steinberg et al., 2008). Lydon-Staley, Falk and Bassett (2020) found that participants 

scoring high in trait sensation seeking engage in a greater diversity of risky behaviors and that 

finding aligns with the core concept of the trait, the tendency to seek exciting experiences. High 

sensation seekers are willing to take financial, legal, and social risks to engage in intense 



 
 

 19  

experiences. This facet also predicts disadvantageous decision-making under risk (Bayard, 

Raffard, & Gely-Nargeot, 2011). Particularly during the transition from adolescence to 

adulthood, the willingness to seek novel experiences and unbrace uncertainty is expected to be 

strongest.  

 In term of risky driving, several researchers found that individuals who score high on 

sensation seeking drive faster (Machin and Plint, 2010), more aggressively (Dahlen et al., 2005), 

and more likely to drive while drunk (Van Beurden et al., 2005). Zakletskaia et al. (2009) noted 

that sensation seeking is a predictor of driving after drinking of alcohol. Among the young adults 

in the Canadian population, research shows that both sensation-seeking and impulsivity are 

personality traits predicting driving in the hour following cannabis use (Richer & Bergeron, 

2009). After controlling for age and driving experience, sensation seeking is still significantly 

associated with DACU (Bergeron & Paquette, 2014). Particularly young drivers who are 

characterized by high sensation seeking may engage in risky driving for the sake of excitement 

(Paaver et al., 2013). Similarly, a review synthesizing the literature on personality and driving 

behavior found that 36 out of 40 studies examined report a significant positive relationship 

between sensation seeking and risky driving. Some studies suggest that individuals with higher 

sensation seeking levels tend to perceive certain driving behavior as less risky (Asbridge, Hayde, 

& Cartwritght, 2012).  

 In sum, those five inter-related but separate facets of impulsivity predict specific aspect 

of impulsive behavior. Since impulsive behavior is defined broadly, we stress the importance of 

examining the specificity of each facet in relation to engagement in risky behavior as it may be 

masked or have it effect sizes diluted when taking the averaged effect of impulsivity (Smith, 

Fischer, & Fister, 2003). For instance, the averaged effect of the UPPS trait is not significant in 
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predicting suicidal behavior, however, true effect was found to be masked as negative urgency in 

specific has a larger and significant effect on this behavior (Berg et al., 2015). Therefore, we 

speculate that the masking effect may be present across other impulsive behavior, namely 

DACU. Therefore, the present study aims to examine further the effect of sensation seeking on 

DACU.   

Sex, gender and DACU 

 Another variable of interest in the present study is the role of sex since the literature 

linking the difference between sexes to driving behavior is extensive. Males are more likely to 

engage in driving an hour following cannabis use than females (Richer & Bergeron, 2009; 

Asbridge, Poulin & Donato, 2005; Capler et al., 2017). According to the Canadian Institute of 

Health Research (2015), sex refers to the biolofical attributes in humans that is primarily 

associated with physical and physiological features. Beirness and Davis (2007) found that 76.9% 

of drivers who took the wheel after consuming cannabis are male, significantly different from all 

the licensed drivers consisting of only 48% males. A Canadian survey reports that 2.8% of men 

and 1.5% of women engaged in driving after using cannabis during the last 12 months 

(Robertson et al., 2017). Men tend to perceive lower risk and show more acceptance of driving 

after drinking (Navas et al., 2019). However, a Spanish study examining the same behavior did 

not find a significant sex difference (Alvarez, Fierro & Del Rio, 2007). Although there may be a 

sex difference in driving behavior, how and why this occurs is unclear. Researchers propose that 

these relationships appear to be influenced by the social norms on femininity and masculinity 

rather than biological mechanisms (Özkan and Lajunen, 2005; Sibley & Harre, 2009). Men tend 

to believe that they have better perceptual-motor skills than women leading them to adopt risky 

driving behavior (Özkan et al., 2011). The drawback of those studies on sex differences is the 
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lack of uniformity in the operationalization of sex when designing research. The method of 

measuring sex is not consistent across the studies thus creating difficulties when reviewing the 

literature and that methodological difference could potentially contribute to the disparate results. 

Historically, the terms gender and sex have been defined loosely in the scientific community as 

well as in the popular press. For instance, some studies include only one question asking 

participants to choose between either female or male while others did not specifically mention 

how sex was measured. This type of question will increase the rate of missing data since it does 

not take into account the diversity of sex and gender identity. Respondents may identify beyond 

the gender binary since some will have a history of gender transition and others identify with a 

culturally specific gender thus the gender dimension that is being queried must be clear.  

 One distinction, gender identification, will be elaborated in the present thesis as it 

provides a deeper insight into what motivates behavior. Sex and gender identification seem to be 

closely related and interchangeable, but there are conceptual differences that should be clarified. 

Some authors argue that gender-related difference in behavior is not necessarily the result of 

biological sex (Oppenheim et al., 2016; Stets & Burke, 2000). While biological sex is genetically 

predisposed, gender identification is determined by the way individuals perceive themselves as 

feminine, masculine, a blend of both or neither given the societal construction of what consists of 

a man or a woman. The perception of one's gender motivates in turn, gender-related behavior 

(Oppenheim et al., 2016). Wizemann and Pardue (2001) define sex as a tool for classification 

based on the reproductive organs derived from chromosomes whereas gender refers to a socially 

constructed self-identity that influences how people perceive themselves and act accordingly. 

Beginning at birth, babies develop their gender identity through ongoing interaction with others 

and by observing parents. Once that identity is established, they are expected to engage in 
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appropriate behavior shaped by the society instead of biological sex (Stets & Burke, 2000). It is 

hypothesized that the overrepresentation of males in drug driving is in part affected by the 

culture. Özkan and Lajunen (2005) propose that drivers who identify themselves as male 

overestimate their driving skills and perceive "willing to take the risk" as a masculine 

characteristic. Thus, the mastery of automobiles following substance use is a way of 

demonstrating power among young males whereas females are less likely to engage in risky 

driving due to societal pressure on women to be responsible in their decision-making (Farrow & 

Brissing, 1990). Drug and aggressive driving are socially endorsed strategies among males for 

achieving dominance whereas women are less likely to engage in socially proscribed behavior 

(Sibley & Harre, 2009). Considering these findings, gender identification is a promising 

candidate to predict driving after cannabis use in the present thesis.   

 A gendered social dynamic regarding drug use is also observed in a systematic review. 

Young men are more likely to use illicit drug to explore their masculinity in “paradoxical ways” 

and risk taking is a central form of displaying masculinity. For some men, consuming cannabis 

in combination with other drugs aligns with the masculine notion of competitive drug-taking, as 

they take pride in being the last man standing up. The consumption of cannabis, along with the 

method used, the intensity and the dosage are all opportunities to demonstrate men’s ability to 

control over their body (Hemsing & Greaves, 2020). Another American study found that 

adherence to gender-typical behavior is associated with an increased risk for high frequency 

cannabis use for males and a decreased risk for females (Wilkinson et al., 2018). The authors 

concluded that substance use represents gender expression for men, so substance use prevention 

programs may be more effective if they challenge the gender norms.  
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 There is also a gender difference in the facet of impulsivity, that is, men have higher 

levels of sensation seeking than females (Evans-Polce et al., 2018). In a similar line of work, 

Zuckerman (1994) found consistent gender variation in sensation seeking with men scoring 

higher than women in Australia, Canada, and Spain. More recently, researchers found that men 

score higher on impulsivity than females on sensation seeking and they show a higher frequency 

of driving under the influence of alcohol (Robertson et al., 2017). Such findings have substantial 

implications for the current study in determining the potential predictor of DACU. Further, it 

would be interesting to explore the interaction of gender with impulsivity as previous literature 

focuses only on the main effects of each predictor.  

Gender as moderator of the relationship between impulsivity and DACU 

 While the main effect of demographic variables on sensation seeking and DACU is of 

research interest, their interactive effect received less attention. Given that personality trait is 

relatively stable over time, González-Iglesias, Gómez-Fraguela and Luengo (2014) propose that 

the effect of sensation seeking on driving behavior may be changed by other variables. Baker and 

Yardley (2002) reported that the relationship between gender difference, personality, and 

substance use is more complicated than previous literature suggests. They found that gender has 

no significant main effect on alcohol use among Canadian adolescents, but it is found to 

moderate the relationship between sensation seeking and alcohol use when gender enters the 

regression analysis. It is plausible that gender moderates not only the association between 

personality and substance use, but also the relationship between sensation seeking and negative 

outcomes of substance use like DACU. A possible explanation is that those with male gender 

identification are more likely to engage in risky driving under high sensation-seeking conditions 

to demonstrate masculinity. Participants who have a female gender identification are less 
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influenced by sensation seeking due to the social expectation for them to be responsible. Further, 

a moderated pathway might explain the discrepancies in the literature on gender differences. For 

the purpose of the current study, we hypothesize that gender identification is associated with 

DACU, and it may also change the strength of the association between sensation seeking and 

driving after cannabis use. In the search for an explanation of this effect, the present study will 

build a moderation model with gender identification as moderator of the relationship between 

sensation seeking and DACU.  

 In addition, we have identified three covariates, age, education levels and frequency of 

cannabis use that are previously reported as potential predictors (Richer & Bergeron, 2014; Adlaf 

et al., 1995; Baker & Yardley, 2002; Duff & Rowland, 2006). Covariates are variables that 

explain part of the variability in the outcome on their own, but they are not variables of interest 

in the present study (Stefanski & Carroll, 1985) therefore adding covariates to our model may 

increase result accuracy. Increased age was previously associated with a significantly lower 

openness to drive a vehicle an hour following cannabis consumption in certain situations (Davis 

et al., 2016). In 2018, the age group 21-25 had the highest prevalence of driving under influence 

of cannabis followed by the age group 16-20 and decreases gradually with age in the United 

States (Azofeifa et al., 2019). Next, educational attainment was correlated with the age of 

cannabis use onset (Horwood et al., 2010) but the extent to which it leads to DACU is 

understudied in the literature. An Australian study observed that having a formal education is 

associated with a significantly lower likelihood of drink-driving because drivers have a better 

understanding of the impairing effect of alcohol on the road (Damsere-Derry et al., 2014). It is 

plausible that education is a predictive variable of DACU thus we have included educational 

attainment as our second covariate. Lastly, a moderate to elevated cannabis consumption 
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frequency is associated with a higher probability of DACU and those who report having an 

elevated consumption also report having taken the wheel under the influence at least five times 

in the past month (Bergeron, Langlois & Cheang, 2014; Davis et al., 2016).  

Objectives 
Although risky driving is a complex behavior and interacting effects contribute to road 

accidents, research often examines the potential predictor of DACU in isolation. As mentioned 

above, both sensation seeking and gender are consistently associated with DACU (Richer & 

Bergeron, 2009; Evans-Polce et al., 2018; Robertson et al., 2017; Zuckerman, 1994), but the 

interaction of their effect on cannabis-related consequences is understudied. Baker & Yardley 

(2002) previously suggested that the interaction of predictors should be considered when 

studying substance use because the effect of one predictor may change depending on the level of 

the other predictor. To our knowledge, there is no study investigating the interactive effect of 

gender identification and sensation seeking on DACU in the literature. Thus, to address the gap 

in the literature, the present study aims to explore specific facet of impulsivity, sensation 

seeking, and its interaction with the moderator leading to taking the wheel after consuming 

cannabis.  

A moderation analysis with gender identification as moderator will be conducted. Based 

on the literature, we hypothesize that gender identification and sensation seeking are both 

predictors of DACU. Furthermore, gender identification could be a significant moderator of the 

relationship between sensation seeking and driving after cannabis use. 

Method 
Participants  

 A total of 1609 participants were recruited via Facebook advertisement targeting 

primarily young adults who drive following cannabis intake. Given that drug driving concerns 
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mostly young adults, inclusion criteria require participants to be aged from 17 to 35 years old, 

consumed cannabis in the past 12 months and they must hold a valid driver's licence. Also, they 

must be residents of Canada and fluent in French or English. The study does not have other 

exclusion criteria. The study lasted eight months, from August 2018 to March 2019.  

Protocol 

 When participants clicked on the Facebook advertisement, they were invited to complete 

an online questionnaire measuring different variables related to the study. They were also 

informed on the study's protocol, objectives, and confidentiality terms. This survey method was 

chosen because it has a relatively low cost and reaches the young population more efficiently 

than the traditional recruitment procedure. In 2017, Facebook and YouTube were the most 

visited social media among users aged from 16 to 64 (Gruzd et al., 2018). The Facebook 

advertisement was shared among interest groups on drugs and driving to increase the response 

rate.   

 Participants were notified on the confidentiality terms of the study before filling out the 

questionnaire and collected data will not reveal one's identity. Also, the participation was 

voluntary, and participants could withdraw at any moment. Once participants have clicked on the 

case indicating their acceptance of participation, they can start completing the questionnaire 

anonymously. Participants must answer all the questions before proceeding to the next page, thus 

reducing missing data. When the questionnaire was completed, a promotional code was sent to 

their email inbox and participants could use it for online purchases. Data were collected from the 

site LimeSurvey and all data were kept within Canada to assure confidentiality. 



 
 

 27  

Measurement 

 In the literature, gender category is often questioned with a single item and two answer 

options: do you consider yourself as female or male. Nonetheless a single question method does 

not capture the full range of gender categories as some people experience transgender identity 

thus posing threat to validity. It is also important to note that experienced gender identity could 

not match the birth-assigned sex that is based on genital anatomy (Tate, Ledbetter & Youssef, 

2013). Given that about 0.24% of the Canadian population is transgender and they face more 

challenges in responding, researchers are required to include trans-inclusive sex/gender measures 

in their questionnaire (Statistic Canada, 2021). Therefore, Tate, Ledbetter and Youssef (2013) 

suggest that gender should be assessed with two questions in addition to expanding response 

options to capture all transgender spectrum identities. They found that using two question 

method of assessing gender identities increased statistical reliability by reducing the missing data 

rate to 0%. Further, accurate classification of transgender respondents offer a better data quality 

compared to a single question (Tate, Ledbetter & Youssef, 2013). Bauer et al. (2017) further 

recommend a multidimensional measure to better reflects the diversity of gender identities.  

 The moderator of our study, gender identification was measured by one self-reported 

question on how the participants perceive themselves as feminine, masculine, cultural gender or 

others. The item asks which option best describes the respondent's gender identity as an 

acknowledgment that the list is not complete and one's specific identity may be not listed. The 

choice of "cultural gender" was recommended to recognize the existence of the First Nation's 

traditional gender in Canada. Lastly, the response option "others" includes other gender identities 

namely non-binary, genderqueer and agender. Biological sex was measured by the sex that 

participants were born with, the answer options are women, men or undetermined.  
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 With respect to the dependent variable, subjects were surveyed on how often they were 

involved in driving within two hours following cannabis consumption ranging from 0 to 9 and 

more in the last 12 months. The two-hours time frame was chosen because studies demonstrate 

that THC blood level following consumption reaches the peak within 60 minutes and impairment 

usually occurs in the first few hours after inhalation (Capler et al., 2017). The validity of self-

reported cannabis use on the road was reported to have moderate to high validity in 2014 across 

the United States (Eichelberger, & Kelley-Baker, 2020). Variation in reporting reflects different 

social norms and legalization of its use, therefore we speculate that the validity of self-reported 

DACU is not compromised as the study was carried out after the legalization of recreational use 

of cannabis.  

 In addiction and risk-taking research, the UPPS model is one of the leading perspectives 

defining the construct of impulsivity (Cyders et al., 2007). The five facets are the result of a 

factor analysis of nine frequently used measures of impulsivity in a sample of 437 

undergraduates and 47 items were selected to make up five facets from these factors (Whiteside 

& Lynam, 2001). Given that it provides a clear framework for the conceptualization of 

impulsivity, the present study uses this scale to measure one of the facets, sensation-seeking. 

Lynam et al. (2006) created the original UPPS 59 items questionnaire, but participants of our 

study took the short French version, composed of 20 items measured on a Likert scale of four 

points (strongly agree, agree, disagree, strongly disagree) (Billieux et al. 2012). The short version 

has been shown to present psychometric properties such as an internal consistency between 0.70-

0.84 and test-rest stability between 0.84-0.92 (Billieux et al., 2012). The facet of interest, 

sensation seeking, was composed of items 3, 9, 14 and 18.  



 
 

 29  

 In addition, we have identified three covariates, age, education levels and frequency of 

cannabis use that are previously reported as potential confounders (Richer & Bergeron, 2014; 

Adlaf et al., 1995; Baker & Yardley, 2002). Age was measured by asking participants' age in 

numerical value but only those aged from 17 to 35 were retained for the study. Response option 

for education attainment ranks from primary school to Doctorate degree. The frequency of 

cannabis use in that last 30 days was measured with a series of mutually exclusive indicators of 

never used, everyday use, once a week, 2-3 times a week, 4-6 times a week, once or twice in a 

month and less than once in a month. The response option of this variable is coded with 1 being 

everyday use and 7 being never used.  

Statistical analyses 

 To address the hypothesis of the study, a moderation analysis using the macros written by 

Andrew Hayes (2019) is conducted to disentangle the relationship between sensation seeking, 

gender identification and driving after cannabis use. The proposed model contains sensation 

seeking as the independent variable directly associated with the dependent variable driving after 

cannabis use, and this relationship is moderated by gender identification. Unlike the independent 

variable that has a direct effect on the dependent variable, a moderator should change the 

strength or the direction of the relationship between sensation seeking and DACU. In other 

words, gender identification specifies conditions under which sensation seeking is related to the 

likelihood of driving after cannabis use. It also implies interaction since the nature of the 

relationship between the predictor and the outcome variable changes when the moderator is 

present. If gender identification is indeed a moderator, then the strength of the relationship 

between sensation seeking and driving after cannabis use changes as a function of gender 

identification (Field, 2013). Thus, their interaction is expected to be statistically significant. 
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 A moderation model with biological sex as moderator is also tested. Given that both 

models produce similar output, and the one containing gender identification is a better fit, only 

one model is retained for the purpose of the present study.   

 The goal of the analysis is to estimate the effect of sensation seeking on engagement in 

risky behavior and the extent to which this effect is contingent on gender identification. Prior to 

the analysis, data is screened for preliminary assumptions to ensure the validity of the result and 

interpretation. Next, descriptive statistics of participants are presented, and the result of the 

moderation analysis is discussed in the last part. Moderation analysis with SPSS PROCESS was 

performed. The independent variable was centered. Gender identification was coded as a 

categorical variable and the category of feminine identification was used as the reference group. 

In parallel, DACU was coded as a binary variable. In all cases, the alpha level of the tests is set 

at .05.  

 For the purpose of the present study, the group of cultural gender and others is combined 

together given that the two groups contain only 1.4% and 3.1% of our sample. The percentage is 

close to the data provided by Bauer et al. (2017), 4.2% of respondents feel neither male nor 

female or don't know. The dependent variable driving after cannabis use is dichotomized because 

it has a U-shaped distribution with 41.9% of the subjects who were never involved in driving 

after cannabis use and 28.2% who did it nine or more times. The rest of the sample is distributed 

between one and eight times. For this reason, the independent variable driving after cannabis use 

(0=No, 1=Yes) is recoded into a dichotomous variable so that subjects are grouped depending on 

if they have never driven after consuming cannabis or at least once in the past 12 months. Thus, 

the statistical analysis will be a moderated logistic regression.  
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Result  

Assumptions   

 Basic assumptions for conduction logistic regression include normality of continuous 

variable, independence of observation and errors, linearity of independent variable with the 

dependent variable and absence of multicollinearity (see appendix A). The data satisfies all 

required assumptions. 

 The assumption for normality of the variable sensation seeking has been met given that 

the histogram displays approximatively normally distributed and bell-shaped data. Also, the 

scatter on the Q-Q plot shows no drastic deviation away from the normality line.  

 It is unlikely to find the dependence of observations given that the order of items is 

randomized for each subject and only one questionnaire can be submitted for each participant. 

According to the assumption of independence of errors, the scatterplot of the residuals should not 

display patterns and that is also satisfied because points are equally distributed above and below 

zero on both axes.  

 Finally, there is no correlation between two variables above the critical value of 0.70 

suggesting the predictors are independent from each other (Steven, 1992). Also, absence of 

multicollinearity is checked with the VIF value below 10 indicating the assumption is met.  

Sample Characteristics 

 Respondent’ (n=1609) demographic characteristics are summarized in Table 1. Given 

that we only included the young adults, the respondent's age is evenly distributed between 17 to 

35. With regard to educational attainment, approximately 40.3% of them completed high school, 

37.4% report having either Cegep, professional studies or college certificates, 16.2% obtained a 

bachelor's degree and 5.2% completed graduate studies. Among cannabis users, most of them 
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report consuming cannabis once or twice per month, followed by less than once per month and 

two to three times a week. With respect to gender identification, 49% of respondents have a 

feminine gender, 46.5 masculine gender and 4.5% others. About 58.1% admitted having driven 

after consuming cannabis and 41.9% never did so in the past 12 months.  

 There is no missing data as participants are required to answer all questions before 

proceeding to the next section of the questionnaire. Participants will be excluded if the 

questionnaire is not completed. Following data checking and cleaning, 1609 participants were 

included in the final sample.     

Moderation in PROCESS 
 The macro command set estimated the logistic regression model containing gender 

identification as moderator. First, there is main effect of sensation seeking. Result indicates that 

greater sensation seeking level is associated with a higher likelihood of DACU (b= 0.07, p = 

0.02). Second, the output (table 2) states that the difference in gender identification between 

women and men b = 0.55, 95% CI [0.31, 0.78], z = 4.52, p < 0.01 is significant but no such 

difference is found when comparing women to other groups b = -0.42, 95% CI [-0.92, 0.09], z = 

-1.61, p = 0.11. The interaction between sensation seeking and gender identification is 

statistically significant, c2(2) = 7.29, p = 0.03 indicating the presence of moderation. In other 

words, the relationship between sensation seeking and the likelihood of engaging in driving after 

cannabis use is contingent on gender identification. Precisely speaking, the interaction of the 

difference between women and men by sensations seeking is significant b = 0.11, 95% CI [0.02, 

0.21], z = 2.36, p = 0.02 but not significant interaction is found in other groups. In terms of 

covariates, only frequency of cannabis use seems to covary with sensation seeking b = -0.55, 

95% CI [0.48, 0.62], z = 15.85, p < 0.01.  
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 The interaction is probed by testing the conditional effects of sensation seeking at three 

levels of gender identification. As shown in table 2, sensation seeking is only related to driving 

after cannabis use among participants who identify themselves as either male b = 0.18, 95% CI 

[0.11, 0.25], z = 5.02, p < 0.01 or female b = 0.07, 95% CI [0.01, 0.13], z = 2.27, p = 0.02. 

Among these groups, higher sensation seeking predicted more likelihood of driving after 

cannabis use. When participants consider themselves as "others," no such effect is found. Figure 

1 further demonstrates that the slope of mean driving after cannabis use for men is significantly 

higher and steeper than the others two groups at all levels of sensation seeking. Taken together, 

sensation seeking is positively associated with sensation seeking at all levels of gender 

identification, however, this association is only statistically significant among men and women.  

Table 1.  

Descriptive statistics of variables 

Variables  n Percent  Mean  S.D. 

Sensation-Seeking 1609  10.33 2.62 

Gender identification 1609  1.55  0.58 

 Feminine 794 49.35   

 Masculine 734 45.62   

 Others  81 5.03   

DACU 1609  0.58 0.49 

 Yes 1152 58.1   

 No 830 41.9   

Age 1609  25.16 5.50 

Education 1609    

 Primary 12 0.7   

 Secondary 634 39.4   

 Professional  288 17.9   

 Cegep 200 12.4   
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 College certificate 120 7.5   

 Baccalaureate  263 16.3   

 Masters 67 4.2   

 Doctorate 25 1.6   

Cannabis consumption 
frequency 

1609    

 Everyday 523 32.5   

 4 to 6 times/week 262 16.3   

 2 to 3 times/week 183 11.4   

 Once a week 197 12.2   

 1 to 2 times/month 222 13.8   

 Less than once/month 216 13.4   

 Never 6 0.4   

 

Table 2.  

Model summary 

Variables b S.E. Z p Lower CI Upper CI 

Sensation seeking 0.07 0.03 2.27 0.02* 0.01 0.13 

W1: women vs men 0.55 0.12 4.52 <0.00* 0.31 0.78 

W2: women vs others -0.42 0.26 -1.61 0.11 -0.93 0.09 

W1 X Sensation seeking 0.11 0.05 2.36 0.02* 0.02 0.21 

W2 X Sensation seeking -0.07 0.09 -0.75 0.45 -0.25 0.11 

Education -0.03 0.04 -0.99 0.32 -0.10 0.03 

Age -0.00 0.01 -0.17 0.86 -0.02 0.02 

Frequency of cannabis use -0.55 0.03 -15.85 <0.00* -0.62 -0.48 

*p<0.05 

 

Table 3. 

Conditional effect of gender identification on driving after cannabis use 

Gender Identification b S.E. p 

Female 0.07 0.03 0.02* 



 
 

 35  

Male 0.18 0.04 0.00* 

Others  0.00 0.09 0.97 

*p<0.05 

 

Figure 1.  

line graph depicting the relationship between sensation seeking and mean DACU at different 

levels of gender identification. 

  

Discussion 

 The goal of this study is to determine whether gender identity moderates the relationship 

between sensation seeking and driving after cannabis use among young adults in Canada. The 

result from moderation analysis confirmed such a statistical pattern and lends support for the 

initial hypothesis. After controlling for covariates age, education and cannabis use frequency, it 
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appears that the association between sensation seeking and DACU changes depending upon 

gender identification.  

Main Findings 
 First, sensation seeking is positively correlated with DACU indicating that high sensation 

seekers are more likely to engage in risky driving. As expected, this finding reaffirmed the 

conclusion drawn from comparable studies that explored the association between personality 

dimensions related to sensation seeking and DACU. Self-reported seeking is positively 

correlated with willingness to take the wheel following cannabis consumption suggesting that 

our results are in accordance with the literature trend (Asbridge, Poulin & Donato, 2005; 

Bergeron & Paquette, 2014; Capler et al., 2017; Richer & Bergeron, 2009). The strength of the 

association (b= 0.07) is also similar to the result reported by Richer and Bergeron (b = 0.08) in 

2009 as well as mentioned by Bergeron and Paquette (b = 0.09) in 2014. Individuals scoring high 

on that trait may perceive less risk in dangerous situations and show an elevated likelihood of 

DACU to seek intense sensation (Bergeron & Paquette, 2014). While previous studies emphasize 

mostly the effect of impulsivity, the present study further demonstrates that the specific facet of 

that personality trait, sensation seeking, should be considered as the contributor to risky driving.  

 Second, the nature of the relationship between sensation seeking and DACU changes as 

gender identification changes. Specifically, sensation seeking predicted DACU only when 

respondents have a male or female gender identification, and that association is stronger among 

males. In other gender identification groups, sensation seeking and driving after cannabis use are 

not associated. Although personality and gender are important variables in understanding driving 

after substance use, the pattern of their association has been partially overshadowed in the 

literature. To our knowledge, this is the first study that investigates the moderating role of gender 

identification on the association between sensation seeking and DACU. Previous studies only 



 
 

 37  

examined the main effect of sensation seeking on driving behavior, but our finding specifies 

further under which conditions the predictor is related to the outcome. Thus, the present study 

reinforces the role of gender identification in moderating the relationship between sensation 

seeking and driving behavior, DACU. Given that drug driving is a complex behavior, examining 

interaction may be of theoretical interest. We suggest that risk factors such as personality and 

gender identification do not contribute directly to driving after cannabis use, but they interact to 

affect driving behavior.  

 Past studies that examined predictors of risky driving as a function of sex difference 

among young adults produced mixed results and used driving under the influence of alcohol as 

their outcome variable, making it difficult to draw comparative conclusion. For instance, Navas 

et al. (2019) found a significant interaction between sensation seeking and sex on driving under 

the influence of alcohol, but the association is uniquely present for women. On the other hand, 

Fernandes, Job, & Hatfied (2007) found a medium to a high association in both females and 

males while others did not find any association for any sex (Brown et al., 2015). The 

methodological difference can explain part of these disparate results given that those studies did 

not specify their assessment methods or used biological sex as moderator. However, we believe 

that taking an interactional approach to the analysis may be the key to disentangling the 

associations among variables because using only partial correlations may not reveal interactional 

influences on these relationships. Particularly when no main effect is present, interaction of 

moderating variables should be examined.  

Gender Norms and Sex 

 A noteworthy finding is that driving behavior is predicted by gender identification, a 

socially constructed distinction between men and women that could be different from one's 
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biological sex. In our sample, masculine gender identification predicted the likelihood of 

engaging in drug driving, and that association converges with the finding from a study 

undertaken by Oppenheim and colleague (2016) who argues that gender role identification is a 

more valid predictor of driver's behavior than sex because the way individuals identify 

themselves is a source of motivation for gender-related behavior. For instance, a woman may 

identify herself as masculine and therefore she would probably engage in competitive, dominant 

and aggressive driving behavior (Özkan & Lajunen, 2005). These behaviors could be further 

exacerbated after consuming psychoactive drugs. Those who adhere to feminine gender norms 

are less likely to demonstrate their capability in handling risky driving. Therefore, the way 

individuals act and behave depends on the conceptualization of femininity and masculinity that 

they adopt from their culture. While previous studies use biological sex, we support the idea that 

gender role should be considered when investigating risk-taking differences within groups of 

drivers. Gender could be an interesting variable to examine in the context of driving after drug 

use.  

Historically, the use of the term sex is not specified in the methodology or defined 

inappropriately sometimes because birth-assigned sex could be different from genetic sex. For 

instance, an individual's genetic sex could not match phenotypic sex due to genetic mutation or 

illnesses that occurred during their lifetime. Further, some of the transgender respondents are 

seeking hormonal augmentation for physical transition and very few have undergone genital 

surgeries (Wizemann & Pardue, 2001). It is important to point out that biological sex could 

provide little insight into what motivation for risky behavior. In contrast, gender identity refers to 

the difference that originates from social environment and it is more likely to influence behavior. 

Most importantly, gender identity could be easily assessed by asking how participants self-
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identify instead of investigating biological sex at the cellular level, complicating the 

methodology. We recommend in addition a measurement that provides a wider range of possible 

answers to include trans identity respondent.  

That being said, we also ran another moderation with biological sex and the model is 

significant as well (See appendix B). The result is consistent with the findings provided by 

Oppenheim et al. (2016) who found that the interaction of both gender identification and 

biological sex with sensation seeking is significant but the former is a better predictor of risky 

driving. We speculate that possibly the majority of the participants identify themselves 

accordingly to their biological sex thus the result of the two models came out similar. Only 1.6% 

of our sample are born with male biological attributes but identify themselves as women. About 

1.3% of participants born with female biological attributes and identify themselves as men.  

Given that the majority of participants are cis-gender individuals in the present study, a larger 

sample size is needed to assess the adherence to gender norms among subgroups. A key next step 

is the consideration of understudied population in engagement in DACU, and we believe that 

including gender diverse people will provide a richer view on driving behavior. Overall, findings 

speak to the fact that interactions among predictors should be taken into account to predict 

DACU and that the overrepresentation of males in DACU could be partially determined by 

social norms. Further research is warranted to confirm such exploratory findings.  

These pattern and trend in DACU highlight the need to attend to gender norms that 

emphasizes risk-taking behavior among young men. And possibly the adherence to feminine 

norms could be a protective factor against DACU so integrating gender norms and their 

behavioral implication into prevention effort could be more effective than discouraging drug 
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driving. As Wilkinson and colleagues (2018) suggest, breaking the link between masculinity and 

its gender typical behavior should be taken into account when designing intervention program. 

Limitations and future direction 
 The result illuminates several shortcomings. First, we have recruited our sample from 

Facebook for convenience, so the generalizability of our study could be compromised as the 

older population who do not have access to social media and cannot be reached. Not to mention 

the possibility that respondents with biases may self-select themselves into our study. Second, 

gender identification should be measured along a continuum because it refers to the degree 

people perceive themselves thus categorical question would limit the variety of responses. The 

distribution of gender categories is uneven since we only have four response options. Lastly, the 

current study asked about the incidence of taking the wheel two hours following cannabis use 

and not driving while impaired, so we are not certain if the driving performance was affected by 

cannabis within this time frame. Especially the length of impairment could be different according 

to consumption method (inhalation and ingestion). Future research could specify in the 

methodology the route of administration. Also, self-report questionnaires are subject to recall and 

social desirability biases. Further, studies on the effect of repeated doses on driving skills are 

limited, thus we do not know if users adapt to the effect of cannabis as result of tolerance 

(Ramaekers et al., 2004). Therefore, our outcome variable may be a biased estimate of accident 

involvement.  

 Another interesting future direction would be implementing strategies and interventions 

addressing risk factors and strengthening protective factors to reduce risky driving behavior in 

the target group. Researchers, public health professionals, and policymakers could collaborate to 

evaluate educational and preventive programs at the local level.   
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Implication  
 The current research aims to provide a framework for understanding predictors of drug 

driving within the Canadian context where cannabis use has been recently legalized. Past studies 

have shown that DACU could potentially lead to road accidents, yet we are uncertain if cannabis 

consumption is the only predictor of engagement in DACU or the role of other factors such as 

gender and personality of the user that contribute to risky behavior. The results highlight the 

pertinence of interactional research.  

 To ameliorate prevention programs designed to reduce driving with cognitive 

impairment, investigating what motivates the decision to drive intoxicated could be beneficial. 

Although our results do not suggest a causal relationship, they can shed light on specific groups 

of individuals targeted for preventive intervention and political decisions and education 

programs on cannabis use. We stress the importance of examining gender from the social context 

so that policymakers could gain some insight into behavior influenced by social norms on 

masculinity rather than simply emphasizing on men. Educational programs should also aim to 

teach young adults the knowledge and skills such as mindfulness practice to make a responsible 

decision and reduce risky behavior.  

Conclusion 
 The major conclusion from this thesis can be summarized as follow. First, our result 

highlights the importance of considering personality trait such as sensation seeking when 

targeting a group of individuals at high risk of DACU. Second, the current study provides some 

evidence that sensation seeking and gender identification are not only associated with DACU, 

but the interaction of these variables demonstrates the complexity of their relationship. While 

previous studies investigate the direct association between driver's characteristics and the 

likelihood of engaging in risky driving, the focus here is to find out the presence of a moderation 
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effect and how it can be traced to gender identification. Lastly, a masculine gender identification, 

rather than simply being male in terms of biological sex, might be the source of risky behavior.  

Ethic Statement 

 The research protocol has been approved by Comité d’éthique de la recherche – 

Dépendances, Inégalités sociales et Santé publique (DIS-1920-24).  
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Appendix A 
 

Variable 1 2 3 4 5 6 

1. Sensation seeking -      

2. Gender identification 0.10 -     

3. DACU 0.15 0.16 -    

4. Age -0.16 0.06 0.01 -   

5. Education level  -0.06 -0.07 -0.16 0.18 -  

6. Cannabis use frequency  -0.05 -0.18 -0.47 -0.10 0.24 - 

Appendix A. Correlations between variables 
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Appendix B 
 
 b S.E. Z p LowerCI UpperCI 

Sensation Seeking .0743 .0299 2.4827 .0130 .0157 .1330 

W1: Women vs Men .6281 .1185 5.2988 .0000 .3958 .8605 

W2: Women vs others -1.4228 .7348 -1.9363 .0528 -2.8630 .0174 

W1 X Sensation .0991 .0464 2.1360 .0327 .0082 .1900 

W2 X Sensation -.6006 .2789 -2.1535 .0313 -1.1472 -.0540 

Age -.0954 .1200 -.7951 .4265 -.3306 .1398 

Scolarity  -.0304 .0351 -.8640 .3876 -.0992 .0385 

Cannabis use 

frequency  

-.5490 .0345 -15.9052 .0000 -.6166 -.4813 

 

Biological sex b S.E. p 

Female 0.07 0.03 0.02* 

Male 0.17 0.04 0.00* 

Undetermined  -0.53 0.28 0.97 

*p<0.05 

Appendix B. Model summary with biological sex as moderator 

 

 

 


