Henri Chabrol 
  
Jonathan Bronchain 
email: jonathan.bronchain@etu.univ-tlse2.fr
  
Patrick Raynal 
  
John Gibbs 
  
  
  
  
CANNABIS USE AND MORAL JUDGMENT 1 Cannabis Use and Moral Judgment Among College Students

Keywords: cannabis use, moral judgment, college students

come   L'archive ouverte pluridisciplinaire

Cannabis Use and Moral Judgment Among College Students

Cannabis use is a major health problem among college students. Cannabis is the most commonly used illicit substance among college students in Europe and the USA (e.g, [START_REF] Arria | Prevalence and incidence of drug use among college students: an 8-year longitudinal analysis[END_REF][START_REF] Helmer | Illicit substance use among university students from seven European countries: A comparison of personal and perceived peer use and attitudes towards illicit substance use[END_REF]. Cannabis use among college students is associated with adverse academic and health outcomes (e.g., [START_REF] Arria | Marijuana use trajectories during college predict health outcomes nine years postmatriculation[END_REF][START_REF] Suerken | Marijuana use trajectories and academic outcomes among college students[END_REF]. Regular cannabis use in young adulthood approximately doubles the risks of academic failure, cognitive impairment, psychoses, depression, and anxiety disorders [START_REF] Hall | What has research over the past two decades revealed about the adverse health effects of recreational cannabis use?[END_REF][START_REF] Volkow | Adverse health effects of marijuana use[END_REF]. Understanding risk factors for cannabis use and dependence is critical to both the assessment of cannabis use and the development of effective interventions for prevention and treatment.

Among risk factors for cannabis use and dependence, psychological variables such as sensation seeking, depressive symptoms, borderline and psychopathic personality traits, which are frequent among adolescents and young adults, are also risks factors for antisocial behaviors, these common risk factors contributing to explain the high co-occurrence of cannabis use and antisocial behavior in adolescents and young adults (e.g., [START_REF] Chabrol | Cannabis use and delinquent behaviors in high-school students[END_REF][START_REF] Gervilla | Quantification of the influence of friends and antisocial behaviour in adolescent consumption of cannabis using the ZINB model and data mining[END_REF][START_REF] Macarthur | Patterns of alcohol use and multiple risk behaviour by gender during early and late adolescence: the ALSPAC cohort[END_REF]Popovici et al., 2014).

Although delayed moral judgment has been strongly associated with juvenile delinquency [START_REF] Stams | The moral judgment of juvenile delinquents: A meta-analysis[END_REF], there are few studies examining the relationship between moral judgment and cannabis use in adolescents and young adults, most of them being limited to the role of cannabis-related moral norms. [START_REF] Conner | Interaction effects in the theory of planned behaviour: Studying cannabis use[END_REF] and [START_REF] Mcmillan | Applying an extended version of the theory of planned behavior to illicit drug use among students[END_REF] found that low scores on a cannabis-related moral norm ("It would be morally wrong for me to use cannabis") were a significant predictor of intentions to use cannabis among college students. Similarly, adolescents who consider the use of cannabis as 'wrong under any circumstance' were less likely to be users than those who considered it 'ok under some or any circumstance' (Amonini & Donovan, 2006). Similarly, [START_REF] Abide | Moral reasoning and consistency of belief and behavior: Decisions about substance abuse[END_REF] found college students who considered the use of potentially harmful substances (tobacco, alcohol and illicit drugs) to be morally wrong (e.g., "Smoking marijuana is wrong, not only because it interferes with a person's judgment, but it also may unfavorably affect others" ) were less likely to use such substances. This study also evaluated the role of maturity of moral judgment: compared to those who were less mature, more mature moral reasoners expressed higher levels of beliefs that drug use was a "morally wrong behavior" and reported less actual drug use. To our knowledge, only one additional study examined the relationship between cannabis use and maturity of moral judgment: [START_REF] Walburg | Relations entre la consommation de cannabis, le jugement moral et les distorsions cognitives liées à la délinquance. [Relationships between cannabis use, moral judgment and self-serving cognitive distortions[END_REF] found that immaturity of moral judgment was associated to cannabis use among high-school students. More studies are needed on the relationships between maturity of moral judgment and cannabis use in youth.

Moreover the liberalization of cannabis policy, particularly legalization of recreational cannabis, by several jurisdictions may influence perceptions of cannabis use which could be seen as a less risky and immoral behavior (e.g., Budney, Sofis, & Borodovsky, 2019;[START_REF] Elder | Gender and the Politics of Marijuana[END_REF], even if the jurisdictions of the country remains prohibitive, such as in France.

The examination of socio-moral influences on cannabis use and use disorder among collegeaged persons has the potential to identify risk factors that can inform prevention and treatment interventions.

So, the aim of our study was to explore the relationships between moral judgment and cannabis use among college students after controlling for the main psychopathological variables -antisocial behavior, sensation seeking, depressive symptoms, and borderline and psychopathic personality traits -which have been shown ot be risk factors for cannabis use and cannabis problematic use in youth (e.g., [START_REF] Chabrol | Relations between cannabis use and dependence, motives for cannabis use and anxious, depressive and borderline symptomatology[END_REF][START_REF] Pechorro | Psychometric properties and measurement invariance of the Youth Psychopathic Traits Inventory-Short version among Portuguese youth[END_REF][START_REF] Walters | Substance use, anxiety, and depressive symptoms among college students[END_REF] and to influence moral judgment (e.g., [START_REF] Gago | Do affective episodes modulate moral judgment in individuals with bipolar disorder?[END_REF][START_REF] Gao | Psychopathic personality and utilitarian moral judgment in college students[END_REF][START_REF] Zhang | Emotion regulation difficulties and moral judgment in different domains: the mediation of emotional valence and arousal[END_REF]. We also controlled for moral emotions which can be linked to cannabis use and influence moral judgment (e.g., [START_REF] Greene | How (and where) does moral judgment work?[END_REF]. More specifically, we examined whether the maturity of moral judgment was associated with cannabis use versus non-use in the total sample and whether moral judgment was associated to problematic cannabis use.

Method

Participants and Procedure

The data were collected through an online survey that was distributed to students from different French universities. The link was shared on social networks in groups specifically dedicated to students. Each of the participants had to give their informed consent and confirmed their student status. Participants were informed that answers to the questionnaires would remain confidential. No compensation was offered to participate in the study. The objectives of the study were presented to all participants at the beginning of the online questionnaire, specifying that this was a study on personality and behaviors. The participants were provided with the possibility to contact one of the authors (JB) via email for further information or to receive referral. The study followed the guidelines of the Helsinki declaration and ethical issues of the current research were explored at a research meeting. The final sample consisted of 1572 young adults, 488 males (31%), 1084 females (69%) (Mean age of males = 20.41, SD = 2.06; Mean age of females = 20.25, SD = 1.99; range = 18-28).

As regards the participants' fields of study, 31% were studying science or engineering, 16% economics, commerce, management or communication, 14% social sciences, 13% medicine or paramedical studies, 8% literature, 4% education or pedagogy, 4% history, geography or political science, 3% law, 2% art or design, 1% philosophy, 1% art history or archeology, and 2% were studying other subjects.

Internet data collection methods, using online completion of self-report questionnaires from self-selected samples, are consistent with findings from traditional methods. Internet samples are as representative of the general population as traditional samples in psychology.

The data provided by Internet methods are of at least as good quality as those provided by traditional paper-and-pencil methods [START_REF] Gosling | Should we trust Web-based studies? A comparative analysis of six preconceptions about Internet questionnaires[END_REF].

Measures

The Cannabis Use Disorder Identification Test-Revised (CUDIT-R; [START_REF] Adamson | An improved brief measure of cannabis misuse: The Cannabis Use Disorders Identification Test-Revised (CUDIT-R)[END_REF] was used to assess cannabis use and related problems during the past 6 months. The measure begins with a question asking whether the respondent has used cannabis over the past 6 months, and the full scale was only administered to those participants who answered "yes" to this question. The CUDIT-R comprised 8 items assessing frequency of use and time spent stoned, cannabis abuse (e.g., use in hazardous situations, such as driving) and cannabis dependence (e.g., not able to stop using) negative consequences of use (e.g., problems with memory and concentration), and intention to cut down or stop use. Responses range from 0 (never) to 4 (4 times or more per week). A total score is calculated to produce a global measure of problematic cannabis use. Higher scores indicate greater levels of problematic use.

In community samples, [START_REF] Adamson | An improved brief measure of cannabis misuse: The Cannabis Use Disorders Identification Test-Revised (CUDIT-R)[END_REF] reported that cut-off score of 13 indicative of a

DSM-IV diagnosis of cannabis use disorder (CUD).

Moral judgment was measured using the Sociomoral Reflection Measure-Short Form (SMR-SF; [START_REF] Gibbs | Moral judgment development across cultures: Revisiting Kohlberg's universality claims[END_REF]. The SRM-SF is composed of 11 items eliciting evaluations of sociomoral values. Individuals taking the SRM-SF must rate the moral value within each question (e.g., for contract & truth, "How important is it to keep a promise?") on a 3-point scale (1 = not important, 2 = important, 3 = very important). Higher scores indicate higher maturity of moral judgment. Scores on the SMR-SF are highly correlated with scores on Kohlberg's Moral Judgment Interview (r = .70), which is much more intensive to administer and to score [START_REF] Gibbs | Moral maturity: Measuring the development of sociomoral reflection[END_REF].

Moral emotions were measured with the guilt dimension of the Affective Morality

Index-SELF (AMI; [START_REF] Cimbora | Emotional responses to antisocial acts in adolescent males with conduct disorder: A link to affective morality[END_REF]. It consists of ten short vignettes that describe the committing of antisocial acts (e.g., " Imagine that you are driving your car and violently hit a parked car. You decide to drive off as fast as possible, and accelerate"). After each story, the participants were asked to indicate how guilty they would feel themselves after committing the same antisocial acts on 4-point Likert scale (1 = not at all, 4 = a lot). Higher scores indicate high levels of guilt associated to committing antisocial acts.

Antisocial behavior was assessed using the Subtypes of Antisocial Behavior Questionnaire (STAB-Q, [START_REF] Burt | Development and Validation of the Subtypes of Antisocial Behavior Questionnaire[END_REF]. The STAB-Q is composed of 32 items on 5-point scale that assess three subtypes of antisocial behaviors: rules violation, social aggression and physical aggression (e.g., "Shoplifted things"). Sensation seeking and depressive symptoms were measured with the Brief Sensation Seeking Scale (BSSS; Zuckerman et al., 1979), and the Patient Health Questionnaire-9 (PHQ-9; [START_REF] Kroenke | The PHQ-9[END_REF]. Psychopathic traits were assessed using the Youth Psychopathic Inventory Short Version (YPI-SF; [START_REF] Colins | The Youth Psychopathic Traits Inventory-Short Version in a general population sample of emerging adults[END_REF] which has been validated for use in young adults [START_REF] Campbell | Validity and stability of the youth psychopathic traits inventory in a nonforensic sample of young adults[END_REF]. Borderline traits were measured with the borderline personality disorder scale of the Personality Diagnostic Questionnaire, Fourth Edition (PDQ-4, [START_REF] Hyler | Personality diagnostic questionnaire (PDQ-4)[END_REF]. For all theses scales, higher scores indicate higher levels of problematic behavior, symptoms or traits. 

Statistical Analyses

Comparisons between proportions were done using Fischer's exact tests and comparisons between variable means were done using Student's t-tests. Pearson's coefficients (r) were used to examine correlations between variables. A logistic regression analysis was conducted to evaluate whether the levels of maturity moral judgment and guilt associated to antisocial behavior were uniquely associated to cannabis use versus non-use. A multiple regression analysis was performed in the sub-sample of cannabis users to examine association between moral judgment and symptoms of problematic cannabis use. Sample size was sufficient for logistic regression analysis as the number of predictors (9) was lower than the number of participants in the less frequent category (502 cannabis users) divided par ten (52) and for multiple regression analysis as the number of participants included in the analysis (502 cannabis users) was greater than 104 + m (where m is the number of predictors) (Tabachnick & Fidell, 2001). Statistical analyses were performed using Statistica 10.

Results

Descriptive Statistics

Thirty five percent of males (n = 172) and 30% of females (n = 330) reported having used cannabis at least once during the last 6 months (difference not significant). Female and male users had similar levels of problematic cannabis use, but females had a lower rate of possible CUD: 34 females (10% of female users) and 27 males (16% of male users) reached the CUDIT-R cut-off score of 13 for possible cannabis use disorder (p = .02).

Comparisons between users and non-users are presented in Table 1. Female non-users had significantly lower levels of antisocial behavior, sensation seeking, borderline and psychopathic traits, and significantly higher levels of maturity of moral judgment and guilt associated to antisocial behavioir than female users. Male non-users had significantly lower levels of antisocial behavior, sensation seeking, borderline traits, and significantly higher levels of maturity of moral judgment and guilt than male users.

Correlations Between Variables

Correlations between variables in the total sample and among cannabis users are presented in Table 2. Maturity of moral judgment and guilt associated to antisocial behavior were moderately correlated in the total sample and among cannabis users. In the total sample, they were significantly negatively associated to all variables, with the exception of age and depressive symptoms. Among users, maturity of moral judgment and guilt were moderately negatively correlated to antisocial behavior and psychopathic traits and weakly related to all others variables. CUDIT-R scores were moderately correlated to all variables (Table 3). A vérifier que cette information est bien présente sur la table

Logistic Regression Analysis Predicting Cannabis use vs. Non-use in the Total Sample

As female and males users and non-users differed significantly in means of moral variables and most of psychopathological variables, a logistic regression analysis predicting cannabis use versus non-use in the total sample was conducted to identify unique associations, entering age, gender, antisocial behavior, depressive symptoms, sensation seeking, psychopathic and borderline traits, and levels of maturity of moral judgment and guilt associated to antisocial behavior. All predictor variables had tolerance values > 0.4 excluding collinearity. Predictors were standardized to get standardized regression coefficients (comparable to the β weights in multiple regression). Residual analysis using Cook's distance indicated that three cases were clearly outliers. The regression analysis was repeated after discarding these extreme cases. A test of the full model with all predictors against a constantonly model was statistically reliable: the predictors reliably distinguished between users and non-users, χ² (9) = 286.23, p < .0001. The variance in cannabis use accounted for was high, with McFadden ρ² = 0.145 1 . Gender was not a significant predictor. Age was a significant positive predictor. All psychopathological variables were significant independent predictors of cannabis use, with the exception of psychopathic traits. The regression coefficients of sensation seeking and borderline traits were positive, indicating that the higher the levels of 1 McFadden ρ² tends to be much lower than R² for multiple regression with values in the .2 to .4 range considered highly satisfactory (Tabachnick & Fidell, 2001). those variables, the higher the risk for cannabis use. The regression coefficients of depressive symptoms, maturity of moral judgment and guilt associated to antisocial behavior were negative, indicating that the higher the levels of those variables, the less the risk for cannabis use (Table 2).

Multiple Regression Analysis Predicting CUDIT-R scores Among Cannabis Users

Given most psychopathological variables and moral variables were significantly correlated to CUDIT-R scores, a multiple regression analysis was conducted to identify unique associations between predictors and CUDIT-R scores among cannabis users. The predictors explained 13% of the variance in CUDIT-R scores, which was significant, F(9, 492) = 8.29, p < .0001. Age and gender were significant predictors. Sensation seeking and borderline traits were positively associated to CUDIT-R scores. Maturity of moral judgment and guilt were not significant predictors (Table 3).

Discussion

The present study has observed a high rate of cannabis use among college students (30% of females, 35% of males). Among cannabis users, 10% of females and 16% of males scored for possible CUD. These results are in keeping with previous studies in French college students [START_REF] Balaye | Trends in tobacco, cannabis and binge drinking among French college students between 2009 and 2016[END_REF][START_REF] Raynal | Association between schizotypal and borderline personality disorder traits, and cannabis use in young adults[END_REF].

In the present study, female and male non-users had higher levels of maturity of moral judgment and guilt associated to antisocial behavior than female and male users. In the total sample, high levels of maturity of moral judgment and guilt associated to antisocial behavior were uniquely associated with lower risk for cannabis use after controlling for age, gender, antisocial behavior, depressive symptoms, sensation seeking and psychopathic and borderline traits. As levels of maturity of moral judgment and guilt associated to antisocial behavior were significantly correlated to most psychopathological variables, it was important to investigate if moral variables had a unique association to cannabis use, independently of the influence of potential confounding variables. Multiple regression results showed that maturity of moral judgment and guilt associated to antisocial behavior were not significantly associated to CUDIT-R scores. This may suggest these moral variables and the degree of problematic cannabis use have little reciprocal influence.

Our study suggests that moral judgment and guilt are relevant variables in accounting for cannabis use among college students. High levels of maturity of moral judgment and guilt correlated with less antisocial behavior and were associated with non-use. This result is consistent with studies showing that college students considering the use of cannabis to be morally wrong were less likely to use cannabis [START_REF] Abide | Moral reasoning and consistency of belief and behavior: Decisions about substance abuse[END_REF]Conner & McMillan,1999;[START_REF] Mcmillan | Applying an extended version of the theory of planned behavior to illicit drug use among students[END_REF], and may suggest that high levels of maturity of moral judgment and guilt are protective factors against cannabis use and antisocial behavior. However, crosssectional data cannot be used to infer causality. The association between moral judgment and cannabis use may reflect the influence of moral judgment on cannabis use and/or the influence of cannabis use on moral judgment. Nevertheless, the absence of association between moral judgment and problematic cannabis use, observed in the present study, argues against an important influence of cannabis use on moral judgment. However, another possibility might be that problematic use and moral variables have opposite influences in different groups of users (e.g., problematic use may increase guilt in some users through inducing a negative self-image or decrease guilt in others through amotivation and indifference). The link between moral judgment and cannabis use is probably bidirectional, cannabis use and moral judgment influencing each other. Immaturity of moral judgment and low level of guilt associated to antisocial behavior may facilitate cannabis use, whereas maturity of moral judgment and high level of guilt associated to antisocial behavior may be protective factors against engagement with cannabis use among college students. Conversely, cannabis use may modify moral judgment by increasing cognitive impulsivity and by inducing an amotivation syndrome which may contribute to alter moral judgment by weakening the concern for rules [START_REF] Chabrol | Les représentations des effets du cannabis: une étude qualitative chez les adolescents consommateurs et non consommateurs. [Perceptions of cannabis effects: a qualitative study among adolescents[END_REF]. Moreover, the need to get money to buy cannabis may lead to antisocial behaviors, and may contribute to affect moral judgment through becoming accustomed to transgress the rules [START_REF] Van Leeuwen | Étude des qualités psychométriques de la version française du How I Think Questionnaire dans un échantillon d'adolescents français. [Psychometric properties of the French version of the How I Think Questionnaire[END_REF]. Similarly, such a link could be explained by the major contribution of cannabis use on cognitive and affective functionning, two developmental factors that determine the moral judgment process [START_REF] Greene | How (and where) does moral judgment work?[END_REF].

This study has several limitations. First, although distributing the questionnaire online has significantly contributed to the survey response, and although external validity of online samples has been shown [START_REF] Gosling | Should we trust Web-based studies? A comparative analysis of six preconceptions about Internet questionnaires[END_REF], the possibility that participant self-selection may have biased the results cannot be excluded. However, the high prevalence of women in our sample seems to reflect the situation of French universities, which were attended by 57% of women in general, and up to 70% in social sciences (Ministère de l'Enseignement supérieur, de la Recherche et de l'Innovation, 2018). Second, not all common risk factors for antisocial behavior and cannabis use were taken into account. Controlling for more risk factors might weaken the relationships between moral judgment and cannabis use. Third, the cross-sectional design precludes any causal inferences. Longitudinal studies are needed to clarify the causal relationships between moral judgment and cannabis use. The relationships suggested by our study could be considered as support for potential pathways to be further explored in longitudinal studies.

Conclusion

This study suggests the importance of evaluating moral judgment in studies of risk factors or consequences of cannabis use and that this topic deserves further studies. It also suggests that moral judgment, as a potential cause or consequence of cannabis use, might be a therapeutic target when dealing with young adult cannabis use. As suggested by [START_REF] Amonini | The relationship between youth's moral and legal perceptions of alcohol, tobacco and marijuana and use of these substances[END_REF] 

Table 1 presents

 1 Cronbach's α values in the present study and potential score ranges for all scales.

Table 1 .

 1 , the challenge would be to develop age-appropriate interventions for young adults. These interventions need to be adapted to youth defensive attitudes and should promote information, psychoeducation, and alternative beliefs rather than choosing ineffective moralizing or punitive postures. Comprehensive interventions, targeting permissive beliefs, maturity of moral judgment, and other socio-cognitive variables determining cannabis use and misuse, could significantly help prevent the heavy consequences of this substance in adolescents and young adults. Zuckerman, M., Eysenck, S. B. G., & Eysenck, H. J. (1978). Sensation seeking in England and America: cross cultural, age, and sex comparisons. Journal of Consulting and Clinical Psychology, 46, 139-14. Comparisons Between Cannabis Users and Non-Users in Both Genders Note. CUDIT-R = Cannabis Use Disorder Identification Test-Revised *p < .05.

			Female	Female	Male	Male
			non-users		users	non-users	users
	Variable	α	(n = 754)	(n = 330)	(n = 316)	(n = 172)
			M	SD	M	SD	M	SD	M	SD
	Antisocial behavior	.87 21.93 10.57 26.02 12.86* 24.86 15.94 28.70 15.20*
	Depressive symptoms .81 12.21 5.40 12.34 5.49	10.31 5.65 10.45 5.47
	Sensation seeking	.76 16.94 6.50 21.40 5.75* 17.22 6.52 21.90 6.00*
	Borderline traits	.79 25.56 7.42 29.06 7.99* 24.76 7.15 26.32 7.82*
	Psychopathic traits	.79 37.74 9.24 41.59 10.72* 42.88 11.16 44.65 9.33
	Moral judgment	.62 28.09 2.43 27.15 2.65* 27.06 3.34 26.09 2.79*
	Guilt	.83 31.60 4.92 29.05 4.80* 29.60 6.22 27.50 5.57*
	CUDIT-R scores	.82			5.68 5.54			6.68 6.09