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Introduction

Suicidal ideation and cannabis use are associated with a multitude of shared risk factors which obscure the relationship between cannabis use and suicidal thoughts and behavior. This may explain why the association of cannabis use and suicidality in adolescents and young adults has been found to be inconsistent. Some studies reported an association between cannabis use and both suicidal ideation and attempts after adjustment for confounding variables such as depression, anxiety, alcohol abuse, other illicit drug use, deviant peer affiliations, and adverse life events [START_REF] Chabrol | Cannabis use and suicidal behaviors in high-school students[END_REF][START_REF] Delforterie | The relationship between cannabis involvement and suicidal thoughts and behaviors[END_REF][START_REF] Fergusson | Cannabis use and psychosocial adjustment in adolescence and young adulthood[END_REF][START_REF] Patton | Adolescent suicidal behaviours: a population-based study of risk[END_REF][START_REF] Pedersen | Does cannabis use lead to depression and suicidal behaviours? A population-based longitudinal study[END_REF]. On the contrary, other studies found no association between cannabis use and suicidal ideations or attempts among high school students after controlling for confounding variables (Chabrol, Melioli, & Goutaudier, 2014;[START_REF] Rasic | Protective associations of importance of religion and frequency of service attendance with depression risk, suicidal behaviours and substance use in adolescents in Nova Scotia, Canada[END_REF]Wilcox et al., 2010).

However, these studies did not consider the possibility of mediation effects hiding the impact of cannabis use on suicidality. [START_REF] Price | Cannabis and suicide: longitudinal study[END_REF] found no association between cannabis use and increased risk of suicide after adjustment for confounders and ruled out the possibility that psychiatric diagnosis or other drug use mediated the relationship between cannabis use and suicide.

Other studies reported more ambiguous results, with some associations being found between cannabis use and suicidal thoughts or attempts, depending on the country, age or gender, frequency of use and control for confounders [START_REF] Rossow | Cannabis use and deliberate self-harm in adolescence: a comparative analysis of associations in England and Norway[END_REF][START_REF] Silins | Young adult sequelae of adolescent cannabis use: an[END_REF]Swahn et al., 2012;van Ours, Williams, Fergusson, & Horwood, 2013). These four studies did not examine for possible mediation effects attenuating the association between cannabis use and suicidal thoughts or behavior.

The aim of this study was to evaluate the contribution of cannabis use to suicidal ideations in a sample of college students after controlling for the main psychopathological CANNABIS USE AND SUICIDAL IDEATION IN COLLEGE STUDENTS confounders and to examine possible mediation effects when confounders weaken or eliminate the relationship between cannabis use and suicidal ideation.

Method

Participants and Procedure

Participants completed an online survey which was posted on January 2018 on official websites dedicated to support groups between students and sharing groups that French universities make available to students. Each of the participants had to give their informed consent. No compensation was offered to participate in the study. The participants were provided with the possibility to contact one of the authors (PR) 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 sample consisted of 1034 participants, 818 females (78.1%) and 216 males (20.9%) (mean age of females = 20.1 ± 2; mean age of males = 20.6 ± 2.2; age range = 18-30).

As regards the participants' fields of study, 48.5% were studying social science, 11% law, 10.5% literature, 8% science or engineering, 4% art or design, 4% medicine or paramedical studies, 3% economics, commerce, management or communication, 2% education or pedagogy, 2% history, geography or political science, 1% philosophy, 1% physical and sports activities science, 1% art history or archeology, and 4% 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 than 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 (Gosling, Vazire, Srivastava, & John, 2004).

Measures

Cannabis use was assessed with 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] which is an 8-item self-report screening tool and rating scale for DSM-5 cannabis use disorder (CUD) severity. The participants had to report frequency of use and how often they had been involved in the seven described behaviors during the last six months covering the symptoms of CUD (e.g., item 1: "How often do you use cannabis?"; item 4: "How often during the past 6 months did you fail to do what was normally expected from you because of using cannabis?"). Responses range from 0 (never) to 4 (4 times or more per week). Total scores vary from 0 to 32. Higher scores indicate greater levels of symptoms of CUD. In community samples, CUDIT-R total score of 13 is a suggested cut-off for identifying possible severe cases of DSM-5 CUD [START_REF] Adamson | An improved brief measure of cannabis misuse: the Cannabis Use Disorders Identification Test-Revised (CUDIT-R)[END_REF][START_REF] Bruno | Screening for DSM-5 cannabis dependence using the Cannabis Use Identification Test-Revised (CUDIT-R)[END_REF]. The first item measuring frequency of use was used to differentiate cannabis users (> 0) and non-users (= 0). Suicidal ideation was assessed using the three-item scale proposed by [START_REF] Garrison | A longitudinal study of suicidal ideation in young adolescents[END_REF] ("I felt life was not worth living"; "I felt like hurting myself"; "I felt like killing myself"). Responses are made on a four-point scale ranging from 0, indicating that a suicidal thought was present rarely or none of the time to 3, indicating that a suicidal thought was present most or all of the time, over the course of the preceding week. This 3-item suicidal ideation scale showed predictive and convergent validity in previous studies [START_REF] Chabrol | Cannabis use and suicidal behaviors in high-school students[END_REF][START_REF] Cuffe | Family and psychosocial risk factors in a longitudinal epidemiological study of adolescents[END_REF].

As confounding variables, we assessed depressive symptoms with the 9-item Personality Health Questionnaire (PHQ-9; Kroenke & Spitzer, 2002), anxiety symptoms with the 7-item Generalized Anxiety Disorder Questionnaire (GAD-7; Spitzer, Kroenke, Williams, & Lowe, 2006), and borderline personality traits were assessed with the borderline personality disorder scale of the Personality Diagnostic Questionnaire, Fourth Edition (PDQ-4; [START_REF] Hyler | Personality Questionnaire (PDQ-4+)[END_REF] as these psychopathological variables are strongly associated to suicidal behaviors in college students (e.g., [START_REF] Devi | Anxiety: An Independent Potential Risk Factor for Suicidal Ideation among College Students[END_REF][START_REF] Garlow | Depression, desperation, and suicidal ideation in college students: results from the American Foundation for Suicide Prevention College Screening Project at Emory University[END_REF][START_REF] Jeglic | An analysis of suicidal ideation in a college sample[END_REF]. Frequency of alcohol use was controlled for using the same rating scale as cannabis use frequency, since alcohol use is associated to suicidality in adolescents and young adulthood (e.g., [START_REF] Fergusson | Cannabis use and psychosocial adjustment in adolescence and young adulthood[END_REF].

Cronbach's α values were satisfactory for all scales in the present study (Table 1).

Results

Descriptive Statistics

Among the students, 32% (n = 330) used cannabis at least once during the last six months, 253 females (31% of females) and 77 males (36%) (p = .16). Among cannabis users, 22% (n = 72) reached the CUDIT-R cut-off score of 13 for possible severe cases of DSM-5 CUD, including 49 females (19% of female users) and 23 males (30% of male users) (p = .04). Females reported a lower frequency of use than males: average use for females was slightly lower than 2-4 times whereas average use for males was slightly higher than 2-4 times a month (1.83 ± 1.28 vs. 2.18 ± 1.35, t = 2.07, p = .04). Female users had lower levels of symptoms of CUD than males (6.90 ± 5.65 vs 8.79 ± 6.61, p < .05).

The frequency of the wish to kill oneself occurring at least some of the time was 13% in female users, 7% in male users, 10% in female non-users, and 11% in male non-users.

There were no statistically significant differences between female and male users (p = .10), female and male non-users (p = .66), female users and non-users (p = .17), male users and non-users (p = .32).

Correlations between Variables

Among cannabis users, anxiety and depressive symptoms, and borderline personality disorder traits were moderately correlated with suicidal ideation. Symptoms of CUD were positively modestly correlated to suicidal ideation (Table 1).

Firstly, in the total sample, we conducted a multiple regression analysis predicting suicidal ideation with gender, age and cannabis use vs. non-use. Age was the only significant predictor (β = -.09, p = .005). Cannabis use was not significantly associated to suicidal ideation (β = .05, p = .12).

Among users, a hierarchical multiple regression analysis was conducted to identify unique associations between suicidal ideation and gender, age, and all variables significantly correlated to suicidal ideation. A square root transformation was conducted on CUDIT score to reduce skewness. All predictor variables had tolerance values > 0.4 excluding multicollinearity. The proportion of the variance in suicidal ideation explained by the predictors was reported with the multiple R². The unique contribution of each predictor was reported with standardized regression coefficient (β), t and p value.

In the first step of this analysis, gender, age, and symptoms of CUD were entered. Symptoms of CUD were a significant predictor (Table 2).

In the second step, psychopathological variables were entered. Depressive symptoms and borderline traits were significantly associated to suicidal ideation. Symptoms of CUD were no longer significantly related to suicidal ideations, suggesting a perfect mediation effect of depressive symptoms and borderline traits on the relationship between problematic use symptoms and suicidal ideation (Table 2). Symptoms of CUD were significant predictors of both depressive symptoms (R² = .02, β = .14, p = .01) and borderline traits (R² = .03, β = .19, p < .001). Sobel tests in which the other mediator was controlled confirmed indirect effects via depressive symptoms, z = 2.26, p = .01, and via borderline traits, z = 2.17, p = .015.

Discussion

This study found that levels of suicidal ideation were similar among cannabis users and non-users and that the dichotomic variable cannabis use vs. non use was not a significant CANNABIS USE AND SUICIDAL IDEATION IN COLLEGE STUDENTS predictor of suicidal ideation among French college students. Among users, the level of symptoms of CUD was significantly associated to suicidal ideation, but the control of depressive symptoms and borderline traits eliminated this association, suggesting complete mediation effects that were confirmed. These mediation effects might suggest that symptoms of CUD could increase depressive symptoms and borderline traits, and influence suicidal ideation indirectly through increasing psychopathological symptoms. This possibility is consistent with studies reporting that cannabis use may be associated with an increased risk for developing depressive disorders particularly in youth [START_REF] Leadbeater | Age-varying effects of cannabis use frequency and disorder on symptoms of psychosis, depression and anxiety in adolescents and adults[END_REF][START_REF] Lev-Ran | The association between cannabis use and depression: a systematic review and metaanalysis of longitudinal studies[END_REF] and may slow the normative decline in BPD traits from mid-adolescence into young adulthood [START_REF] Bornovalova | Genetic and environmental influences on the codevelopment among borderline personality disorder traits, major depression symptoms, and substance use disorder symptoms from adolescence to young adulthood[END_REF].

The lack of significant association between symptoms of CUD and suicidality might reflect hidden mediation effects of confounders and could not be interpreted as no influence of cannabis use on suicidal thoughts and behavior. The impact of cannabis use may be indirect through psychopathological variables or social variables such as social isolation which is a risk factor for suicidality and may be a consequence of symptoms of CUD in young adults (e.g., [START_REF] Kandel | The Consequences in Young Adulthood of Adolescent Drug Involvement: An Overview[END_REF][START_REF] Ploskonka | Belongingness and suicidal ideation in college students[END_REF].

This study has several limitations. As the study was conducted in a community sample, the results cannot be generalized to clinical samples. If mediation analyses can invite inferences about temporal relations, that may not be justified with cross-sectional data which preclude causal interpretation. Another limitation is the limited number of confounders used in this study. However, they were sufficient to eliminate the association between symptoms of CUD and suicidal ideation to test for mediation effects.

This study suggests that the link between cannabis use and suicidal ideation may be obscured in study adjusting for risk factors of suicidal ideation as some of them may be mediators fully eliminating the association between cannabis use and suicidal ideation. young adults should examine for possible mediation effects that could mask the influence of cannabis use on suicidality.
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