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Mediating Effects of Global Negative Effect Expectancies on the Association between Problematic Cannabis Use and Social Anxiety
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The relationship between social anxiety (SA) and cannabis use among adolescents and young adults is a highly debated topic. In this cross-sectional study, we tested whether cannabis use expectancies mediated the association between SA and cannabis use severity in a sample of 343 young adults (74.3% male) who used cannabis. They completed self-report measures for the screening of problematic cannabis use (Cannabis Use Problems Identification Test) and SA symptoms (Social Interaction Anxiety Scale and Social Phobia Scale). A multiple mediation analysis was used to test whether marijuana effect expectancies mediate SA effect on problematic cannabis use. SA was negatively associated with cannabis use severity in this sample, and we found evidence that cannabis use expectancies fully mediated this relationship. Specifically, global negative effect expectancies influence the relationship between SA and problematic cannabis use. These findings may inform current prevention strategies and clinical intervention for young adults who use cannabis.
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INTRODUCTION

Social anxiety is the most common form of psychological suffering among adolescent and youth with an early age of onset (by age 11 years in about 50% and by age 20 years in about 80% of individuals (1)), and subsequent negative developmental outcomes (2). Several studies in both adolescent and adult samples have well documented the comorbidity of social anxiety (SA) with other disorders, and its negative consequences on psychological functioning (3–6). Extensive literature has also analyzed the relationship between SA and substance use, although results remain unconclusive (7).

Among other illicit drugs, cannabis use has become very common in adolescents and youth, with growing evidence of negative health consequences and increased risk for dependence and difficulties with school for early heavy users (8). Additionally, there is substantial research linking SA symptoms with cannabis use in adolescence and young adulthood. Several cross-sectional and longitudinal studies among adolescents have found a negative association between SA and cannabis use, suggesting that SA might play a protective role against cannabis involvement (9–12). A possible explanation for the protective effect of SA is that, due to their avoidant behaviors, socially anxious adolescents are less likely to be involved in peer groups in which cannabis use is frequent. Moreover, their apprehensive traits could hinder the involvement with cannabis use to avoid the fear of embarrassing themselves when intoxicated. Differently, previous studies among young adults found that high levels of SA were related, even perspectively, to cannabis use disorder (abuse or dependence), and several use-related problems (13–16). According to the self-medication hypothesis (17), it has been suggested that high-social anxious youth may use cannabis to reduce emotional distress and to cope with unpleasant social situations.

Expectancies regarding the effects of substance use have proved to be a promising area in explaining the link between SA disorder and substance use. According to social learning models of addiction, expectancies are defined as beliefs and attitudes regarding the effects of a given substance and represent an important construct to explain initiation, maintenance, and cessation of substance consumption (18–20). Positive attitudes or expectancies concerning substance or alcohol use during adolescence and youth seem to be predictive of current and subsequent substance use or problematic involvement (21, 22). Specifically, cannabis use expectancies change among users and non-users and in relation to different patterns of use (20, 23, 24). Specifically, beliefs about the undesirable effects of cannabis and negative expectancies are stronger among non-users and play a protective role against the involvement in more frequent and problematic use; moreover, among consumers, positive expectancies become more salient to, and predictive of, frequency of use, dependence severity, and relapse (25, 26). However, some studies found that negative expectancies were more associated to cannabis use and related problems than the positive ones (27–29).

To date, literature investigating the role of expectancies in explaining the relationship between SA and cannabis use is still sparse. Buckner and Schmidt (28) found in a sample of undergraduate students that among individuals with higher levels of SA, marijuana users reported significantly greater cognitive, and behavioral impairment expectancies than non-users. Consistently, another study conducted on undergraduate users (30) found that individuals with SA disorder had more cognitive and behavioral impairment (CBI) and global negative effects (GNE) expectancies compared with those without the diagnosis of SA and that these expectancies mediated the relationship between SA and marijuana-related problems. A third study (31) provided similar findings showing that patients with SA disorder who were users or had been dependent on cannabis reported stronger cognitive impairment and negative effects expectancies when compared with individuals without cannabis use and psychiatric disorders. Differently, two recent studies of community adolescent samples reported a negative association between cannabis use and SA, and, respectively, found that cognitive impairment and negative behavioral effects (12) and social and sexual facilitation (SSF) expectancies acted as mediators of this inverse relationship (10).

The present study sought to evaluate the mediating role of cannabis use expectancies on the relationship between SA and cannabis use in a community sample of undergraduate students. Specifically, the aims of the study were twofold: (a) to assess the relationship between SA and cannabis use and (b) to analyze whether specific cannabis effect expectancies mediate this relationship. On the basis of previous findings (28, 30), we hypothesized that higher levels of SA were associated with increasing involvement in problematic cannabis use. Moreover, in line with prior work (28) we hypothesized that, among lower-order expectancies, CBI, and global negative expectancies would mediate the link between SA and problematic marijuana use.

MATERIALS AND METHODS

Participants and Procedure

This cross-sectional study originally involved 671 college students (69.4% female; n = 466), recruited on the basis of voluntary participation, from 17 college courses of three Universities located in three different cities of a Southern region of Italy (Sicily). Eligibility criteria were: being 18–30 years old, and self-reported no current substance abuse or psychiatric treatment. All the participants were Caucasian and mean age was 23.23 years (SD = 2.55, range = 18–30). Data for the present study were obtained from 343 participants who were current cannabis consumers and completed the Cannabis Use Problems Identification Test (CUPIT) (32) to assess the degree of involvement in cannabis use and the Social Interaction Anxiety Scale and the Social Phobia Scale (SIAS and SPS) to assess SA. Participants in the current study include those that completed these self-report measures. The group was mainly composed of male participants (74.3%) and ranged in age from 19 to 28 years old (M = 23.32, SD = 2.52). Heads’ Departments approval for aims’ study and all research procedures were obtained prior to students’ participation in the study. Within each university students were recruited from the first and the fourth years of courses of a wide variety of academic disciplines (Humanities, Education, Medicine, Biology, Physical fitness, Psychology, Jurisprudence, Engineering, Architecture, and Economics).

After obtaining written informed consent, all measures were group administrated by two trained researchers at the beginning or at the end of the courses’ lessons. Participants were informed of the study’s aims and measures and told they could omit any information they did not wish to provide and could withdraw from the study at any time. A confidential identification code was created for each participant and was used for all identifying information. Data were gathered from October to June 2015. No participant refused participation. The study was conducted in accordance with the Declaration of Helsinki and with the ethical guidelines for psychological research laid down by the Italian Psychological Association.

Measures

Cannabis Use

The CUPIT (32) is a self-report for the detection of potentially problematic cannabis use. The total CUPIT score is obtained by summing items raw scores. Possible scores range from 1 (non-problematic use) to 82 (severely/dependent problematic use). Total scores ranging from 1 to 11 identify non-problematic users, from 12 to 19 risky users, and from 20 to 82 problematic users. CUPIT demonstrates high-internal consistency and test–retest reliability across diverse community settings and consumers of all ages (32). In the present sample, the total CUPIT score was used as a measure of problematic cannabis use. The measure demonstrated adequate internal consistency in this sample (α = 0.80).

Marijuana Expectancies

Expectancies were assessed using the 48-item Marijuana Effect Expectancies Questionnaire (MEEQ) (19). The MEEQ is comprised of six lower-order scales and two higher-order scales. The overall scale has good psychometric properties, including good reliability, convergent, and discriminant validity (23). In this study, only the lower-order scales were considered, which demonstrated adequate internal consistency in the sample: CBI (α = 0.81), relaxation and tension reduction (α = 0.84), SSF (α = 0.68), perceptual and cognitive enhancement (α = 0.73), GNE (α = 0.80), and craving and physical effects (CPE) (α = 0.68).

Social Anxiety

Social anxiety was assessed with the SIAS and SPS (33) according to Sica et al. (34) criteria of the Italian adaptation. The SIAS and SPS are self-report companion measures commonly used in the SA literature (35). They assess two different domains of SA: social interaction anxiety in dyads or groups, and fears of being observed by others, respectively. The SIAS comprises 19 items (range scores 0–76, cut-off = 25) and SPS consists of 20 items (range scores 0–80, cut-off = 19) both rated on a five-point Likert-type scale. The measures demonstrated excellent levels of internal consistency and test–retest reliability across several samples (36–39). Higher scores indicate greater SA symptoms. In the present sample, the internal consistencies of SIAS and SPS were α = 0.88 and 0.90, respectively. Since SIAS and SPS are companion measures (33), their scores were mean-centered and combined in order to obtain a total score of SA (40).

Cannabis Use Problems Identification Test and MEEQ were translated according to guidelines that are widely accepted for the translation of instruments in cross-cultural research (41). The back translation was reviewed by the author of each instrument. Differences in the original and the back-translated versions were discussed and resolved by joint agreement of translators.

Data Analysis

First, descriptive statistics were calculated for all the study variables. Subsequently, linearity was assessed through the visual inspection of bivariate scatterplots for all possible dependent variable pairings, as recommended by Tabachnick and Fidell (42). Because the assumption of linearity appeared to hold reasonably well, we computed Pearson’s bivariate correlations between SA, marijuana effect expectancies, and cannabis use problems. To test whether marijuana effect expectancies mediate SA effect on cannabis use patterns, we tested a multiple mediation through the Model 4 of Preacher and Hayes’ multiple mediation SPSS computational tool (43, 44), controlling for socio-demographic variables (gender and age). Figure 1 shows the theoretical mediation model; a total effect (c) refers to the relationship between CUPIT and SA without controlling for Marijuana Effect Expectancies. A direct effect (c′) refers to the relationship between CUPIT and SA after controlling for Marijuana Effect Expectancies. A total indirect effect (ab) refers to the role of all Marijuana Effect Expectancies in the relationship between CUPIT and SA. A specific indirect effect (a1b1, a2b2, a3b3, a4b4, a5b5, and a6b6) refers to the role of a specific Marijuana Effect Expectancy in the relationship between CUPIT and SA.
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FIGURE 1 | Theoretical mediation model of the relationship between social anxiety (SA) and cannabis use patterns via cannabis effect expectancies. Note a: predictor on mediators (effects of SA on marijuana effect expectancies); b: mediators on outcome (effects of marijuana effect expectancies on cannabis use patterns); c: predictor on outcome without mediators (effect of SA on cannabis use pattern); c′: predictor on outcome with mediators (direct effect of SA on cannabis use pattern controlling for marijuana effect expectancies); ab: indirect effects of predictor on outcome via mediators (indirect effects of SA on cannabis use pattern via marijuana effect expectancies).



To prevent violation of normal distribution assumption, a non-parametric bootstrapping method with 5,000 bootstrap samples was used as a robust estimation of both direct and indirect effects (43). Bootstrapping provided a confidence interval (CI) around the indirect effect of the independent variable (SA) on the dependent variable (CUPIT) via the mediators (MEEQ scales). Multiple regressions are significant if the interval between the lower limit and the upper limit of a bootstrapped 95% CI do not contain zero, which means that the mediating effect is different from zero. In this study, the mediating model for the 95% CI of the indirect path was obtained using 5,000 resamples.

RESULTS

Means, SDs, and intercorrelations between SA, CUPIT, and MEEQ scales were calculated (Table 1). In the current study, CUPIT scores ranged from 1 to 64 (M = 4.88, SD = 8.68). Most of the participants reported a non-problematic cannabis use (74.3%), and 92 (26.8%) and 40 (11.7%) participants were risky and problematic users, respectively. SA showed a negative correlation with CUPIT (r = −0.79, p < 0.01) and positive correlation with all marijuana effect expectancies scales, except for CBI and CPE.

TABLE 1 | Means, SDs, and intercorrelations of measures.
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First, we tested whether the six marijuana effect expectancies (MEEQ scales) mediated the relationship between SA and CUPIT (Table 2). Socio-demographic variables were not associated with the mediators (age, p = 0.887 ranging from −0.15 to 0.129, ns; gender, p = 0.01 ranging from −1.79 to −0.244, ns). Only one expectancy appeared to fully mediate the link between the two variables. Specifically, it was found that SA was negatively associated with CUPIT [B = −0.959, 95% CI = −0.17 to 0.04, t(343) = −2.32, p = 0.020] and positively related to GNE expectancy [B = 0.806, 95% CI = 0.14 to 1.46, t(343) = 2.737, p = 0.01]. Lastly, results indicated that the mediator GNE was negatively associated with CUPIT [B = −0.689, 95% CI = −0.79 to −0.58, t(343) = −12.435, p = 0.000]. Results showed the mediating role of GNE in the relationship between SA and CUPIT [B = −0.555; 95% CI = −1.06 to −0.08, t(343) = −2.249, p = 0.02]. In addition, the results indicated that the direct effect of SA on CUPIT became non-significant [B = −0.170, 95% CI = −0.085 to 0.51, t(343) = −0.488, p = 0.625] when controlling for GNE, thus suggesting full mediation.

TABLE 2 | Summary of multiple mediation analysis of SA and CUPIT (5,000 bootstraps).
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DISCUSSION

The present study aimed to examine the relationship between SA and problematic cannabis use and to evaluate the mediating role of marijuana effects expectancies in this relationship. With regard to the first aim, contrary to the hypothesis, SA was found to be negatively related to cannabis use. Previous studies involving adolescent samples (9–11, 45, 46) showed that SA was a negative predictor of the risk of cannabis use and could therefore play a protective function. Although current findings may be to some extent limited by the cross-sectional nature of the study, is therefore likely that socially anxious youth, similar to adolescents, may use less cannabis because they are less likely to find themselves in peer context where cannabis use is common, probably due to their avoidant behavior. However, these findings challenge those of other studies (15, 30), that found a positive relationship between SA and cannabis use problems among similar samples. Several reasons could account for this discrepancy. First, methodological differences could contribute since different measures of SA use have been used. Earlier studies of Buckner et al. relied on a structured diagnostic interview to detect mood and anxiety disorders (30) and on a single measure of SA assessing fear and avoidance of social situations (15). On the contrary, in this study two companion measures were used to assess the different domains of SA: social interaction anxiety, and fear of being scrutinized in specific performance situations (e.g., eating, drinking, formal speaking, and in the presence of others). Although these methodological differences make it difficult to compare our results with those of Buckner et al., it could be possible to argue that, in the present study, the detection of fear of negative evaluation by others may in part explain the negative association between SA and problematic cannabis use. In fact, it is possible that those who have an intense fear of negative evaluations by others in performance situations are more likely to be particularly concerned about using cannabis due to its altering effects on mind and behavior.

Moreover, in this study current users were mainly non-problematic while other studies sampled populations of more experienced and heavier user. As a consequence, it can be argued that reasons for cannabis consumption may be different in light versus heavy consumers. Second, cultural and environmental factors such as cannabis availability might help to explain the difference between our findings and those of previous studies. Although several studies have shown that the availability seems to be a relevant influencing factor of initiation and progression to symptoms of cannabis abuse (47, 48), literature about the relationship between availability, law on cannabis possession, and cannabis use is yet far from conclusive (49, 50). It is beyond the scope of this article reviewing laws on cannabis use, but it is important to note that the Italian law system does not differentiate cannabis-related offenses (such as possession for personal use) from those of any other illegal drugs. For this reason, it is possible to hypothesize that due to the apprehensive traits characterizing high-socially anxious youth, Italian youth could be significantly afraid to transgress social norms and avoid situations and contexts related to the purchasing of illegal substances.

On the other hand, a body of literature has also tried to assess whether or not cannabis use may increase the risk for developing anxiety disorder. Evidence for the predictive role of cannabis consumption on the onset of anxiety disorders is still weak. Recently, two meta-analysis of longitudinal studies (51, 52) on the association between cannabis use and anxiety symptoms in the general population concluded that cannabis use is a minor risk factor for the development of elevated anxiety symptoms in the general population. With specific regard to the onset of SA disorder, a recent longitudinal study (53) assessing the bidirectional association between cannabis use and anxiety disorders in a population-based adult sample found a trend linking problematic cannabis use with the future development of SA. More specifically, cannabis use disorder was predictive of subsequent higher incidence of SA among adults aged 18–29. Despite the cross-sectional nature of the present study prevents us from making any causal inference, our result of a negative association between involvement in cannabis use and levels of SA does not appear to support the findings of the cited study. Given the paucity of research evaluating the association between cannabis use and subsequent onset of SA symptoms and disorders, future longitudinal studies are needed to better understand the nature of these relationships, especially among young adults.

The second aim of this study was to analyze whether marijuana effect expectancies mediate the relationship between problematic cannabis use and SA. In the present study, the inverse relationship between SA and problematic cannabis consumption is totally attributable to the mediating role of GNE expectancies. Consistent with previous research, results from this study provide support to the notion that youth who perceive undesired or unpleasant effects of cannabis consumption are less likely engaged in problematic cannabis use. In fact, a large body of cross-sectional and longitudinal research (20, 22, 54, 55) found a significant negative relationship between negative cannabis use expectancies and the frequency of cannabis use, thus confirming that the endorsement of negative use expectancies may protect from involvement in cannabis use. Moreover, it could be hypothesized that negative effects expectancies about the potential effects of cannabis consumption may further reinforce the high levels of fearful traits characterizing socially anxious youth. On the other hand, our results do not support previous research in this area (28, 30) that found that global negative expectancies mediated the positive relationship between SA and increasing marijuana-related problems. We rather found that global negative expectancies fully mediated the negative association between SA and problematic involvement in cannabis consumption. The difference between our findings and those of Buckner and Schmidt (28, 30) could be attributed to the same differences mentioned above. Specifically, they may be in part due to the different measures of SA that have been used and to differences in sample involvement in heavy cannabis use. However, a possible explanation for our data is that global negative expectancies on marijuana consumption represent substance effects that seem particularly undesirable for socially anxious individuals. The global negative expectancies subscale is composed of items such as “Marijuana makes me say things I do not mean,” “Marijuana causes me to lose control and became careless,” and “Marijuana makes me critical and short-tempered.” As suggested by items content, social anxious young adults may be less likely to be attracted by the effects of cannabis because of specific individual characteristics related to the disorder (e.g., heightened self-consciousness, social fears, and discomfort in social interactions) thus providing a convincing explanation for the relationship between higher symptoms of SA and less problematic involvement in cannabis consumption found in the present study.

The current study has two main strengths. First of all, differently from previous studies, it used a relatively large sample of cannabis users attending different faculties and specialization derived from three universities. Second, the study contributes to the sparse existing literature providing a novel and unexpected insights into the explaining role of expectancies in the relationship between SA and cannabis use. In spite of these strengths, some limitations need to be highlighted which can in turn provide directions for future research. First, due to the cross-sectional design, conclusions about processes over time or causal relationships between variables cannot be drawn. Although the direction of the relationships among SA, cannabis use expectancies, and cannabis use patterns are invoked based on theory and are supported by relevant literature, a reversal causation cannot be ruled out due to the cross-sectional nature of the study. In fact, it is possible that cannabis use expectancies have direct and indirect effects on anxiety states that can alter the cannabis use patterns. As a consequence, future longitudinal works are needed to better evaluate the relationship between SA, expectancies about cannabis consumption, and problematic cannabis use, also controlling for potential confounders (56). Second, since the sample was comprised of a heterogeneous community sample of college students, further research using clinical samples is required. Moreover, in addition to the variables tested in the present study, future studies should consider their interaction with other factors, such personality traits close to SA (e.g., shyness, introversion) and psychiatric disorders such as major depressive disorder panic disorder, posttraumatic stress disorder that are the most frequent principal diagnosis in patients with comorbid SAD (5, 57). Socio-economics factors could also play a potential role since recent literature indicate that during the last decade recession hardships increase psychological distress (58, 59) which in turn increases marijuana and other illicit drugs use (60). Additionally, as recent studies highlighted that high-potency and synthetic cannabinoids compared with the use of natural cannabis, may cause more frequent and more severe unwanted negative effects such as agitation, paranoia, psychosis (61, 62), further studies should be conducted to consider the influence of type of cannabis smoked on the SA symptoms. Finally, because it is possible that the law system pertaining to the legal status of cannabis use may influence the relationship between SA and habits of consummation, studies comparing countries with different law system should be undertaken.

CONCLUSION

The increasing prevalence rate of cannabis consumption and the recent debate on the legal status of cannabis use suggest a careful examination of risk and protective factors for problematic cannabis use. The present study adds to the current body of knowledge on this issue showing that SA symptoms have a negative association with problematic cannabis involvement among young adults. Specifically, the findings show that the negative relationship between SA and problematic cannabis use is fully mediated by the presence of negative expectations about the effects of cannabis consumption. The result could have important implications for the prevention of problematic cannabis use. As SA symptoms show a substantial link with negative social and mental health outcomes, it cannot be considered and strategically promoted as a resilience factor against problematic involvement in cannabis use among young people. Nevertheless, our findings indicate that preventive strategies focused on maintaining negative expectancies about the effects of cannabis could increase a potential protective role of SA among socially anxious young adults. Moreover, since previous studies (15, 30) have shown that higher SA worsens the cannabis-related problems among heavy user students, a preventive screening for SA symptoms in the academic setting might help to intercept the need for more tailored intervention for high-socially anxious students in order to prevent the negative consequences related to heavy cannabis use in this population.
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