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Abstract

:

Health professionals are regarded as important sources of information and guidance for healthy living. Knowing health determinants and risks, and invested with credibility in society, many struggle with their own human limits to apply these principles. A cross-sectional study was conducted among advanced medical students to assess their attitude towards recreational cannabis consumption, intention to use it, and their opinion of its legal status. Secondary objectives were to explore the relation of these primary outcomes to: (a) potentially addictive habits (such as smoking and drinking); (b) individuals’ disturbances in self-organization (DSOs), defined in the ICD-11 as pervasive chronic effects of traumatic experiences or stressful events. An anonymous online questionnaire active in November 2022 collected data from 171 medical students, of which almost 56% were in favor of recreational cannabis legalization. In a logistic regression analysis, each additional point of own consumption intention (on a scale from 1 to 5) was found to increase the odds of a positive opinion of legalization by three times, when controlling for gender, age, smoking, drinking, onset age of smoking, and DSO: OR = 2.918, 95%CI (1.893–4.497). In conclusion, health professionals’ personal beliefs and practices regarding substance use have a significant subjective component.
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1. Introduction


Consumption of recreational cannabis is illegal in Romania and even its medical use is controversial [1,2,3], despite the fact that new policies regarding recreational cannabis are being implemented around the world employing measures that aim for better information rather than punitive actions [2,4,5]. Moreover, prospective studies aimed at advancing the understanding of medical mechanisms and social implications are funded [6,7,8]. On the other hand, there are European countries, such as Romania, where simple possession is punishable with the possibility of imprisonment [2]. Although some medical benefits of cannabinoids are widely accepted [8,9,10,11,12], the negative consequences of tetrahydrocannabinol use and addiction are also acknowledged and include: cognitive impairment [13,14,15,16], predisposition towards developing schizophrenia-related psychosis [15,17,18,19], and mania [15,20]. Regardless of these recognized high risks, the drug’s consumption has been on the rise worldwide since the mid-2000s, in spite of a previous decrease in the 1990s [5,15]. Perceived availability and medical control or simply physicians’ professional stress might be behind medical doctors using cannabis [11,21,22,23]. Young doctors and medical students experience higher levels of stress, are more vulnerable in crises and emergency situations, and are therefore at higher risk of poly-substance consumption, both legal and illegal [21,23,24,25,26].



Recreational use of cannabis is influenced by many factors, such as cigarette smoking, which was linked to both recreational use and cannabis addiction [27]. The two are seen as having a reciprocal causal relationship [28,29,30,31], with smoking paving the way to cannabis consumption, and cannabis leading to tobacco abuse. Risky behavior associated with poly-substance use (such as drinking, smoking, and drug use) has been acknowledged among adolescents [32] and also in older adults [33,34]. Drinking and simultaneous use of cannabis increases health risks and potentiates risky behaviors like driving under the influence [35] and alcohol abuse [36].



Diagnoses of post-traumatic stress disorder (PTSD) and complex post-traumatic stress disorder (CPTSD) have been recently included in the International Classification of Diseases 11th edition (ICD-11) [37]. Disturbances in self-organization (DSOs) are related to CPTSD; they encompass affective dysregulation, negative self-concept, and disturbances in relationships associated with impairment in functioning [37,38,39,40,41,42]. DSOs can be unspecific when separately presented (i.e., rather than a cluster) and are not necessarily associated with the core cluster of PTSD symptoms (namely, re-experiencing the traumatic event in the present, avoidance of traumatic reminders, and a persistent sense of current threat that reflects various forms of arousal) [37,38,39,40,41,42]. DSOs can even overlap with symptoms from other disorders, such as: affective dysregulation and self-concept evaluated at extremes in borderline personality disorder [43,44], guilt and shame in depression [45], or natural and non-pathological processes in unusual contexts [46]. In the ICD-11 taxonomy, DSOs are linked to trauma exposure (or complex trauma) [38,47], which has been suggested to be associated with addictive behaviors [28,48,49], self-medication [50,51], or substance use disorders (SUDs) [52,53,54].



One’s own view on the recreational use of cannabis depends on many factors. Medical students represent a unique demographic with both professional knowledge and possible personal experiences concerning cannabis consumption, which may in turn be reflected in the professional advice and guidance they provide. Young health professionals who used cannabis tended to be better informed about its benefits and also more inclined to be in favor of the legalization of medical cannabis [22,55,56]. In general, people are more likely to have a positive attitude towards recreational cannabis after being exposed to patients’ narratives about medical cannabis and its benefits [57]. Overall, physicians have heterogeneous opinions of the balance of positive effects and potential addiction risks of medical and recreational cannabis and might be influenced by non-medical factors [56,58,59]. In summary, health professionals’ unhealthy attitudes and behaviors, such as substance use, could be a way of coping with their own stress, disturbances and limitations, and could subsequently impact on their professional opinions or decisions.



We conducted a cross-sectional study among medical students in their final stage of the undergraduate program, with the main objective of assessing the attitude towards recreational cannabis consumption, intention to use, opinion of cannabis’s legal status, and potential differences between genders. The secondary objectives were to explore the relation of these primary outcomes to: (a) potentially addictive habits (such as smoking and drinking); and (b) individuals’ disturbances in self-organization (DSOs) due to previous traumatic experiences or stressful events, i.e., as part of coping strategy.




2. Participants and Methods


2.1. Study Design and Participants


An anonymous, voluntary online survey (called CannabisTim) was active in November 2022 to collect the data in two language versions: Romanian (RO) and English (EN). In order to specifically target advanced medical students, the online questionnaire was distributed through the existing database of e-mail addresses of students in their final year and the recipients were requested to recruit only fellow students. Comprehensive information regarding the study aims and instruments was provided to the respondents. The first page of the questionnaire included a declaration of consent, which participants had to accept before filling out the questionnaire, so informed consent was obtained from all subjects involved in the study. The necessary time to answer the full online form was estimated to be 20–30 min. Due to the sensitive information the questionnaire sought, we decided not to send e-mail reminders (no e-mail tracking was carried out). Although it entailed a possible decrease in the response rate, this approach ensured more authenticity of the data. The survey was closed after five consecutive days with no answer.



The project’s questionnaire is available in full in the Supplementary Materials. It included: Cannabis Use Intention Questionnaire (CUIQ), International Trauma Questionnaire—DSO (ITQ-DSO), International Trauma Exposure Measure (ITEM), and personal preferences/opinions/habits and socio-demographic questions. Figure 1 presents the study flow diagram, illustrating the distinct investigation stages.




2.2. Instruments for Data Collection


2.2.1. CUIQ: Cannabis Use Intention Questionnaire


The questionnaire was developed within the CAPPYC European project (https://cappyc.eu/en/; accessed on 8 February 2024). It was built based on the theory of planned behavior and assesses attitude towards cannabis use and intention to use as being influenced by three components: (a) attitude toward the behavior; (b) subjective norm; (c) perceived behavioral control [60]. Specifically for cannabis use, the CUIQ authors developed and validated a questionnaire with four sub-scales: attitudes toward cannabis consumption, subjective norm, self-efficacy to abstinence, and cannabis use intention [60].



CUIQ was created for teenage/adolescent populations and there have been no reported results in educated young adults. We were specifically interested in students at the end, or in the advanced stage, of the undergraduate medical program.



The Romanian version of the questionnaire was validated within the CAPPYC project; an English version developed by the CUIQ authors is also available on the project’s website and we employed both versions.




2.2.2. ITQ-DSO: International Trauma Questionnaire—Disturbances in Self-Organization


The ITQ self-assessment was created to align with the guiding principles of the ICD-11, as outlined by the World Health Organization. Its design aims to optimize clinical usefulness and ensure overall relevance by focusing on the core symptoms of each disorder [40]. The ITQ serves as a valuable tool for screening symptoms of PTSD and complex PTSD (CPTSD) and is accessible to all interested individuals via the following link: https://www.traumameasuresglobal.com/itq (accessed on 8 February 2024). CPTSD encapsulates disturbances in self-organization (DSOs), which focus on healthy self-regulation as a mechanism of adaptation; they encompass the wide-ranging functional impairments and long-term impact of traumatic experiences on educational, relational, vocational, or health problems.



DSOs comprise three domains; they were defined by Dr. Marylene Cloitre [38,40] and were included in the sixth chapter of the ICD-11. They reframe the trauma based on the person’s strengths and long-term surviving efforts: affect dysregulation, negative self-concept, and disturbances in relationships (https://www.complextrauma.org; accessed on 8 February 2024).



As there had been no reports of ITQ applied in the Romanian population, the procedure of translation followed by back-translation was applied to ensure the accuracy of the underlying meaning and equivalency in possible interpretations for RO and EN versions of the survey.




2.2.3. ITEM: International Trauma Exposure Measure


In addition to collecting DSO data, the CannabisTim survey included the International Trauma Exposure Measure (ITEM), a checklist designed to capture traumatic life events and their associated characteristics consistent with the definition of a traumatic event in the ICD-11. The ITEM questionnaire evaluates exposure to potentially traumatic life events throughout various developmental stages (childhood, adolescence, and adulthood), the frequency of exposure to the most distressing traumatic event, and the primary emotion linked to that event. While ITEM gathers qualitative information that could support the interpretation of DSO data, such an investigation was not pursued in the present quantitative analysis.



ITEM is accessible to the research and clinical communities without requiring prior authorization via the following link: https://www.traumameasuresglobal.com/item (accessed on 8 February 2024). For this project, the same translation and adaptation procedure was applied to ITEM as that used for the ITQ.





2.3. Data Analysis


2.3.1. Questionnaire Validity


Internal consistency was assessed based on Cronbach’s alpha (the value was calculated for the entire scales and for each sub-scale corresponding to the latent variables reported by the scales’ developers). Values of Cronbach’s alpha greater than 0.8 were considered to indicate good internal consistency, but smaller actual values entailed no consequences on possible discharge of scales or sub-scales. Reported values for some original CUIQ sub-scales were smaller than 0.8 [60].



Regarding the construct validity of each questionnaire or scale, confirmatory factor analysis (CFA) was conducted to verify the structural models initially presented by the developers. The goodness of fit indices for the CFA models and their respective [threshold values] were as follows: the model chi-square test and resultant p-value [<0.05]; comparative fit index (CFI) [>0.90]; root mean square error of approximation (RMSEA) [<0.1]; standardized root mean square residual (SRMR) [<0.08] [61,62].



Both CUIQ and ITQ-DSO have been reported to have unidimensional and second-order models [40,60,63]. In the current construct validation process, all reported models were taken into account and subsequently compared based on their fit statistics and the Akaike information criterion (AIC). To assess the statistical significance of changes in AIC values and select the simplest model, Vuong’s closeness test, based on likelihood ratio, was employed.



To ensure the consistency of multiple comparisons across the questionnaires or their sub-scales, min–max scaling in the [0, 1] range was further carried out. When applied, this re-scaling is explicitly reported in the results.




2.3.2. Statistical Analysis


Descriptive statistics encompassed the observed frequency counts and percentages for categorical variables and the sample’s mean and standard deviation (SD) for numerical variables, regardless of their distribution. The normality of numerical variables was assessed using the Kolmogorov–Smirnov statistical test. Additionally, for certain scale scores treated as rank variables, the median (interquartile range) with Tukey’s hinges was provided.



Univariate non-parametric statistical tests were utilized to compare the distribution of numerical data across two or multiple groups, as appropriate (employing either the Mann–Whitney U or Kruskal–Wallis test, respectively). The chi-square statistical test (either asymptotic or Monte Carlo simulation with 10,000 samples) was employed to evaluate the statistical significance of associations between categorical variables.



Covariance between various scale scores was explored using two-by-two non-parametric Spearman correlation. This analysis was also utilized to scrutinize and confirm the hypothesized convergent and discriminant validity of the questionnaires or scales in the surveyed population, mirroring the approach of the original questionnaires.



To quantify the contribution of individuals’ habits, preferences, and vulnerabilities to one’s view on legalization of recreational cannabis, a multivariable logistic regression model was applied; the strength of predictors’ contribution to the opinion was quantified based on odds ratio (OR) values.



The statistical analysis was conducted at a 95% level of confidence and 5% level of statistical significance, except for CFA (when other values are explicitly specified). All reported probability values were two-tailed.



Data analysis was performed with the statistical software IBM SPSS v. 20 and R v. 4.0.5 packages (including “lavaan” v. 0.6–11 and “nonnest2” v. 0.5–5).






3. Results


3.1. Study Participants, Descriptive Statistics


Answers were collected from 171 medical students: 142 RO respondents + 29 EN respondents. The target groups were approximately 600 RO + 180 EN, so the rates of response were estimated to be 23.67% and 16.1% for the RO and EN groups, respectively. Table 1 presents the descriptive statistics for the respondents’ characteristics. The two groups were similar, except for their age distribution and declared drinking habits. The full dataset of 171 records was considered in further analysis to meet the study objectives.



Smoking and drinking were strongly and significantly correlated (i.e., a Spearman R-coefficient close to 0.75). Although the relation of these habits (namely, smoking and drinking) with an early onset of smoking was more than twice as weak, they both were significantly correlated with early smoking onset.



More than half of respondents were of the opinion that recreational cannabis should be legalized on similar terms to alcohol and tobacco.




3.2. CUIQ Scale Validity


The analysis was conducted for all 171 respondents and separately for the 142 respondents of the RO data subset (these latter results are presented in the Supplementary Materials, Table S1a,b). The results were equivalent, confirming the full dataset’s consistency, with no indication of cultural confounders.



Table 2 shows the good internal consistency of the CUIQ scale for the dataset and Table 3 presents the CFA based on four latent factors: attitude, subjective norm (SN), self-efficacy to abstinence (SEA), and intention. Figure 2 presents the path diagram of this model; the underlying factor structure of the theoretical model proposed by the CUIQ developers to assess the intention of cannabis use was confirmed. The complete 171-record dataset was considered in subsequent analysis (see the diagram in Figure 1).



The covariance of the CUIQ model’s latent variables (factors) showed that attitude and SN were significantly interdependent, and they both significantly contributed to the intention to use (regressions in Table 3). SEA showed a highly significant negative contribution to the intention to use (regressions in Table 3); on the other hand, there seems to be no relation between SEA and SN or attitude (covariances in Table 3).



For each sub-scale, the scores were further rescaled over the range [0, 1]. Table 4 shows the CUIQ descriptive statistics for the 171 respondents, according to the three reported genders. There were no differences except for SEA, for which the female respondents outperformed the other two gender groups. Consistently, the declared intention to consumption was higher among these latter respondents, but the small difference between genders did not reach statistical significance.




3.3. DSO Scale Validity


Similarly to CUIQ, the DSO scale validation was conducted for all 171 respondents and for the RO subset of data (these subset’s results are presented in the Supplementary Materials, Table S2a,b). The results were equivalent, confirming the complete DSO dataset’s consistency, therefore the complete 171-record dataset was considered in subsequent analysis, as shown in Figure 1.



Table 5 shows the internal consistency of DSO data and Table 6 presents the CFA based on a first-order model and four latent factors: affect dysregulation (AD), negative self-concept (NSC), disturbances in relationships (DR), functional impairment (FI). Figure 3 presents the path diagram of this model. A second-order model was also tested, but it showed no significant improvement compared to this first-order model (decision based on Vuong’s test, p-value = 0.5). All covariance coefficients were highly significant (covariances in Table 6).



For each latent variable (factor), the scores were further rescaled over the range [0, 1]. Table 7 shows the descriptive statistics for each DSO-related variable among the 171 respondents, according to the three genders. For all four disturbances, the male respondents were less affected compared to the other two genders, but the DR differences were only marginally significant.



The ITEM questionnaire did not reveal any significant traumatic event among the 171 respondents and did not contribute to interpretation of the quantitative analysis.




3.4. Perspective and Opinion of Legal Status of Recreational Cannabis


The relationship between intention to use recreational cannabis and potentially addictive habits related to consumption of legal substances (such as tobacco or alcohol) was further investigated. Additionally, the relationship to individuals’ DSO-Intention was explored.



Table 8 synthesizes the results of two-by-two Spearman correlation analysis. The correlation of consumption intention with age (over the limited range of participants’ age), DSO-DR, and DSO-FI was weak and insignificant.



On the other hand, weak but highly significant correlation was found with the habits (namely smoking, drinking alcohol, and early onset of smoking), DSO-AD, and DSO-NSC.



Moreover, when asked about their opinion of legalizing the consumption of recreational cannabis, 56% of the medical students stated it should be legalized on similar terms to alcohol and tobacco (see Table 1).



Table 9 presents the results of the logistic regression analysis, with respondents’ own intention to consume cannabis in recreational settings as an independent predictor in the regression model. When controlling for gender, age, smoking, drinking alcohol, early smoking onset, DSO-AD, DSO-NSC, DSO-DR, DSO-FI, and group (RO or EN), each additional point of intention on a scale from 1 to 5 increases the chance of a positive opinion of the legalization by almost three times: OR = 2.918, 95%CI (1.893–4.497). Although the model explains less than 40% of the opinion of the legal status of cannabis (Nagelkerke R-square = 0.368), the medical students’ own intention to consume proved to be a significant predictor.





4. Discussion


This anonymous survey examined advanced medical students’ attitudes toward recreational cannabis, intention to consume, and opinion of its legal status. All these were investigated in relation to smoking and drinking habits, and also possible connections with disturbances in self-organization were sought. For collecting these data, the study questionnaire employed the CUIQ and ITQ-DSO scales, used for the first time in this particular population. CFA confirmed their construct validity. Female respondents were more vulnerable to DSO but more efficient in their abstinence regarding the cannabis consumption. Such variables as drinking, smoking, and DSO were found to be correlated with intention to use recreational cannabis. All significant correlations were weak to moderate, thus suggesting a high degree of variability among respondents; to account for this variability, these variables were included as controlling factors in the logistic regression model. Intention to consume cannabis proved to be a significant independent predictor for the opinion of the legal status of recreational cannabis, but intention did not differ between the genders.



Cannabis consumption is controversial and implies several risks even when used for medical reasons, mostly because there is no scientifically robust evidence base compared to other pharmaco-therapies employed as treatments [64]. The political factors linked to cannabis’s legal status are also controversial; while some countries decided that legalization would be rather beneficial, some are still reserved (Romania included). Public health policies and programs are driven by the societal perception of risk [65,66], but there is a steady increase in recreational cannabis use in spite of the growing evidence of risks [67,68,69]. Although data are still scarce on this topic, some articles have tried to address the sensitive issue of drug use among medical doctors [11,21,22,70]. Cannabis consumption among young medical doctors and students is acknowledged to be higher compared to older professionals [21,23,24,25,26,71]. Stress is an important factor for cannabis use [72] and some medical specialties might be prone to chronic stress and burnout; in addition, certain situations (like the recent challenges of the COVID-19 pandemic) in already vulnerable groups could simply tilt the delicate balance in the wrong direction [23,25,73]. The medical knowledge that comes with medical education does not seem to deter the use of recreational cannabis or cannabis in general. The significant connection between thoughts that recreational cannabis should be legalized and one’s intention to use appears to support the previous literature findings that medical education is not in all circumstances sufficiently protective.



In this context, the time frame of our study after the COVID-19 pandemic is of particular importance: the participants were already enrolled in the undergraduate medical program during the pandemic, when emotional effects of isolation, professional confusion, and perceived danger augmented existing vulnerabilities and decreased their mental health resilience [25,74]. Additionally, the increase in cannabis use among adults was linked to pandemic-related measures and effects, such as self-isolation or feelings of boredom, depression, and anxiety [75,76]. At early stages of a professional career, keeping a sustainable balance between sound knowledge and evidence-based practice on the one hand and aspiration for novelty and progress on the other hand takes its toll on the mental health resilience of young healthcare professionals and medical schools should address this issue [56]. Our study brings novel data on current attitudes and opinions of advanced medical students, with subsequent effects on their effectiveness as healthy lifestyle promoters.



PTSD or CPTSD combined with SUD as a comorbidity is often encountered [52,53,54,77,78]. The burden of this association is high and decreases the efficacy of SUD treatment; clinical presentations are often accompanied by additional risks like suicidality and impaired functioning [79,80] or multiple vulnerability factors [81,82]. Female populations are more likely to develop PTSD after trauma exposure [83,84], while male populations more often seek help for SUD [85,86,87]. Growing evidence shows the need for tailored approaches to women [88,89]. It is probable that societal cultures with higher acceptability of substance use in men rather than women have an additionally protective influence for women against SUD, but gender equity and career challenges put increasing pressure on women, as well [89,90]. In line with previous reports, our study also found women as more vulnerable to DSO but more efficient in their abstinence from cannabis consumption.



We investigated advanced medical students who were professionally functional and accomplished, so our research design avoided any biased train of thought such as trauma exposure—PTSD—SUD. Our questionnaire included only the DSO section of ITQ, namely the more subtle criteria for CPTSD in the ICD-11. Although the DSO cluster of symptoms is also found in other mental disorders such as borderline personality disorder, depression, anxiety, and others, the exposure to trauma was not explicitly stated.



Addictive behaviors may be interconnected and can influence each other. Cannabis was considered a gateway to stronger and more dangerous drugs but this view has been challenged [91,92]; exposure to alcohol and tobacco have also been reported in a two-way relationship [27,28,29,30,31,32,33,34]. The preventive measures for SUD are similar to those aimed at early exposure to trauma, encompassing multiple socio-economic factors.



In the medical profession, exposure to stress in the workplace is high and an adaptive trajectory should be cultivated in the educational process. Some degree of stress can be beneficial and resilience to stress generates healthy adaptation and builds future resilience, but exposure to traumatic experiences creates vulnerability and decreases professional effectiveness. On the other hand, motivations, causes, and consequences of cannabis use should be regarded in their social and cultural contexts. Actors such as peers, family, and media may shape medical students’ views and intention of cannabis consumption in recreational contexts, with subsequent opinions and professional advice.



Limitations


Firstly, this study collected anonymous self-reported data, with no objective confirmation and no control of respondents’ background. The relatively wide variation in declared age (i.e., over a five-year range) might also entail variation in level of education. This shortcoming would combine with the common method bias, leading to spurious associations on the one hand and underestimated effect sizes on the other hand. The survey questionnaire was designed to limit the shared variance and to control the method biases by alternating the scale and factual questions. Comprehensive professional information regarding the study aims and the scales employed for data collection was also provided throughout the questionnaire in order to gain the participants’ trust and professional commitment. In addition, the medical students initially contacted were requested to further share the survey only with their peers.



Secondly, the questionnaire was distributed in two language versions (namely RO and EN). Although we made every effort to ensure the data validity and consistency across the entire dataset, we acknowledge that most of the EN answers came from international students; respondents’ various cultural and religious inheritances might have generated imbalance in both gender distribution and self-reported habits (such as drinking). Therefore, the correlations including drinking habits might have been underestimated as a consequence of such confounding factors.



Thirdly, the ITQ-DSO sub-scale of affect dysregulation had a moderate internal consistency (Cronbach’s alpha = 0.622), which would imply some uncertainty with subsequent effects of diminishing the correlation size and loss in statistical significance. This effect would especially impact the weakly correlated factors with spurious confounders.



Fourthly, the cross-sectional design brings inherent limitations concerning any causal inference. The logistic regression model we applied to formalize the relationship between the intention to consume and opinion on legal status of recreational cannabis employed marginal rather than model-free estimands. However, our results would provide useful background for future longitudinal multivariate analyses regarding recreational cannabis consumption and disturbances in self-organization among medical professionals. The effect sizes we identified in our exploratory analysis are valuable data for controlling the statistical power in future longitudinal studies.





5. Conclusions


Half of advanced medical students thought recreational cannabis should be legalized in a similar manner to tobacco and alcohol. There were no gender differences in respondents’ own intention to use cannabis.



Our investigation substantiated the evidence for the hypothesized relationship of medical students’ views on the legal status of cannabis consumption as being dependent on their own intention to use, which in turn was found to be associated with their own vulnerabilities. Prevention policies and health promotion programs should acknowledge these possible vulnerabilities of health professionals involved in such programs, while medical education and residency training should actively target them.
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Figure 1. Study flow diagram. The acronyms stand for: CFA, confirmatory factor analysis; CUIQ, Cannabis Use Intention Questionnaire; ITQ-DSO, International Trauma Questionnaire—Disturbances in Self-Organization. 
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Figure 2. Second-order four-factor CFA model for the CUIQ scale (N = 171). Latent variables (factors) are in ovals and manifest variables (indicators) are in rectangles. Arrows from each factor to corresponding indicators show the factor loadings with the first indicator’s loading set to 1 (reference by default). Arrows from the factors defined as predictors of intention to use in the CUIQ model (i.e., attitude, SN, and SEA) show the regression coefficients. Double arrows within and between factors indicate the residual variance and covariance, respectively. The values relevant to the present investigation are explicitly shown in Table 3. Abbreviations: CFA, confirmatory factor analysis; SEA, self-efficacy to abstinence; SN, subjective norm. 
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Figure 3. First-order four-factor CFA model for DSO scale (N = 171). Latent variables (factors) are in ovals and manifest variables (indicators) are in squares. Arrows from each factor to corresponding indicators show the factor loadings with the first indicator’s loading set to 1 (reference by default). Double arrows within and between factors indicate the residual variance and covariance, respectively. The values relevant to the present investigation are explicitly shown in Table 6. Abbreviations: AD, affect dysregulation; CFA, confirmatory factor analysis; DR, disturbances in relationships; FI, functional impairment; NSC, negative self-concept. 
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Table 1. Study participants: descriptive and exploratory statistics.
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Characteristic/Variable

	
All Participants

(Total 171)

	
Group RO

(Total 142)

	
Group EN

(Total 29)

	
p-Value (a),(b)






	
Gender (a)

	
0.119




	
M

	
60 (35.1%)

	
47 (33.1%)

	
13 (44.8%)




	
F

	
106 (62%)

	
92 (64.8%)

	
14 (48.3%)




	
Not mentioned

	
5 (2.9%)

	
3 (2.1%)

	
2 (6.9%)




	
Age (a)

	
<0.001 **




	
less than 22

	
32 (18.7%)

	
13 (9.2%)

	
19 (65.5%)




	
23

	
32 (18.7%)

	
30 (21.1%)

	
2 (6.9%)




	
24

	
51 (29.8%)

	
47 (33.1%)

	
4 (13.8%)




	
25

	
37 (21.6%)

	
34 (23.9%)

	
3 (10.3%)




	
greater than 25

	
19 (11.1%)

	
18 (12.7%)

	
1 (3.4%)




	
Marital status (a)

	
0.158




	
single

	
81 (47.4%)

	
63 (44.4%)

	
18 (62.1%)




	
stable relationship

	
84 (49.1%)

	
73 (51.4%)

	
11 (37.9%)




	
married

	
6 (3.5%)

	
6 (4.2%)

	
–




	
Smoking (a), (b)

	
0.236




	
never

	
87 (50.9%)

	
71 (50%)

	
16 (55.2%)




	
at parties

	
40 (23.4%)

	
35 (24.6%)

	
5 (17.2%)




	
1–3 cigarettes/week

	
4 (2.3%)

	
3 (2.1%)

	
1 (3.4%)




	
daily

	
40 (23.4%)

	
33 (23.2%)

	
7 (24.1%)




	
Drinking alcohol (a), (b)

	
0.012 *




	
never

	
29 (17.0%)

	
18 (12.7%)

	
11 (37.9%)




	
at parties

	
120 (70.2%)

	
104 (73.2%)

	
16 (55.2%)




	
1–3 drinks/week

	
19 (11.1%)

	
17 (12%)

	
2 (6.9%)




	
daily

	
3 (1.8%)

	
3 (2.1%)

	
–




	
Began smoking (a), (b)

	
0.888




	
do not smoke

	
88 (51.5%)

	
72 (50.7%)

	
16 (55.2%)




	
in high school

	
56 (32.7%)

	
47 (33.1%)

	
9 (31.0%)




	
at university

	
27 (15.8%)

	
23 (16.2%)

	
4 (13.8%)




	
(b) Habit of smoking and drinking relationship (N = 171): R = 0.749

	
<0.001 **




	
(b) Habit of smoking related to early smoking onset (N = 171): R = 0.279

	
<0.001 **




	
(b) Habit of drinking related to early smoking onset (N = 171): R = 0.308

	
<0.001 **




	
Cannabis use should be legalized (similar to alcohol or tobacco)

	
95 (55.6%)

	
76 (53.5%)

	
19 (65.5%)

	
0.236








(a) Observed frequency (percentage); chi-square test (either asymptotic or Monte Carlo simulation with 10,000 samples). (b) Spearman correlation (non-parametric), when variables treated as ranks. Statistical significance: * p < 0.05; ** p < 0.01.













 





Table 2. Internal consistency of CUIQ and CUIQ sub-scales (N = 171 data observations).
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	CUIQ Sub-Scale
	No of Items
	Cronbach’s Alpha





	Total CUIQ
	15
	0.857



	Attitude
	4
	0.857



	Subjective norm
	3
	0.816



	Self-efficacy to abstinence
	5
	0.907



	Intention
	3
	0.935










 





Table 3. Confirmatory factor analysis (CFA) analysis for CUIQ scale based on the four factors originally identified: attitudes, subjective norm (SN), self-efficacy to abstinence (SEA), intention. (N = 171 data observations).






Table 3. Confirmatory factor analysis (CFA) analysis for CUIQ scale based on the four factors originally identified: attitudes, subjective norm (SN), self-efficacy to abstinence (SEA), intention. (N = 171 data observations).





	
Second-order four-factor CFA model for CUIQ scale




	
Attitude = ~CUIQatt1 + CUIQatt2 + CUIQatt3 + CUIQatt4

SN = ~CUIQsn1 + CUIQsn2 + CUIQsn3

SEA = ~CUIQsea1 + CUIQsea2 + CUIQsea3 + CUIQsea4 + CUIQsea5

Intention = ~CUIQint1 + CUIQint2 + CUIQint3

Attitude ~~ SN + SEA

SN ~~ SEA

Intention ~ Attitude + SN + SEA




	
Fit indices (171 observations)




	
Chi-square test

	
CFI

	
RMSEA

	
SRMR




	
245.124 (df = 84)

p < 0.001

	
0.919

	
0.106

90% CI (0.091; 0.121)

	
0.084




	
Regressions (a)




	
Intention ~

	

	

	




	

	
Attitude

	
0.446 ± 0.068

	
<0.001 **




	

	
SN

	
0.741 ± 0.126

	
<0.001 **




	

	
SEA

	
−0.329 ± 0.105

	
0.002 **




	
Covariances (a)




	
Attitude ~~ SN

	
0.663 ± 0.120

	
<0.001 **




	
Attitude ~~ SEA

	
0.088 ± 0.085

	
0.298




	
SN ~~ SEA

	
0.000 ± 0.051

	
0.996








(a) Regression coefficients and covariance values are expressed as estimate ± standard error, and p-values represent statistical significance (** p < 0.01).













 





Table 4. CUIQ descriptive statistics across the three genders (for each variable, scores were rescaled in the range [0, 1]).
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Variable

	
All Participants

(Total 171)

	
Gender

	
p-Value (a)




	
Not Declared

(Total 5)

	
Male

(Total 60)

	
Female

(Total 106)






	
Attitude (a)

	
0.407 ± 0.236

	
0.334 ± 0.205

	
0.425 ± 0.264

	
0.4 ± 0.222

	
0.734




	
0.39 (0.185–0.59)

	
0.28 (0.16–0.54)

	
0.395 (0.21–0.6)

	
0.405 (0.18–0.54)




	
Subjective

norm (a)

	
0.264 ± 0.180

	
0.28 ± 0.212

	
0.296 ± 0.221

	
0.245 ± 0.149

	
0.665




	
0.2 (0.133–0.347)

	
0.2 (0.173–0.32)

	
0.24 (0.12–0.387)

	
0.2 (0.133–0.333)




	
Self-efficacy to abstinence (a)

	
0.923 ± 0.165

	
0.808 ± 0.121

	
0.891 ± 0.208

	
0.947 ± 0.133

	
0.001 **




	
1 (0.92–1)

	
0.84 (0.84–0.84)

	
1 (0.88–1)

	
1 (0.96–1)




	
Intention (a)

	
0.420 ± 0.263

	
0.533 ± 0.133

	
0.463 ± 0.305

	
0.391 ± 0.238

	
0.143




	
0.333 (0.2–0.6)

	
0.467 (0.467–0.6)

	
0.367 (0.2–0.733)

	
0.267 (0.2–0.533)








(a) mean ± standard deviation; median (interquartile range), with Tukey’s hinges; Kruskal–Wallis test. Statistical significance: ** p < 0.01 (when only males and females were compared, the difference was non-significant).













 





Table 5. Internal consistency of DSO and DSO sub-scales (N = 171 data observations).
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	ITQ-DSO Sub-Scale
	No of Items
	Cronbach’s Alpha





	Total DSO
	9
	0.928



	Affect dysregulation (AD)
	2
	0.622



	Negative self-concept (NSC)
	2
	0.886



	Disturbances in relationships (DR)
	2
	0.765



	DSO-related functional impairment (FI)
	3
	0.934










 





Table 6. Confirmatory factor analysis (CFA) analysis for DSO scale based on the four factors originally identified: affect dysregulation (AD), negative self-concept (NSC), disturbances in relationships (DR), functional impairment (FI). (N = 171 data observations).






Table 6. Confirmatory factor analysis (CFA) analysis for DSO scale based on the four factors originally identified: affect dysregulation (AD), negative self-concept (NSC), disturbances in relationships (DR), functional impairment (FI). (N = 171 data observations).





	
First-order four-factor CFA model for DSO scale




	
AD = ~DSO1_sad +DSO2_numb

NSC = ~DSO3_failure + DSO4_worthless

DR = ~DSO5_distant + DSO6_closeness

FI = ~DSO7_concernrel + DSO8_work + DSO9_otherparts

FI ~~ AD + NSC + DR

AD ~~ NSC + DR

NSC ~~ DR




	
Fit indices (171 observations)




	
Chi-square test

	
CFI

	
RMSEA

	
SRMR




	
53.328 (df = 21)

p < 0.001

	
0.972

	
0.095

90% CI (0.064; 0.127)

	
0.037




	
Covariances (a)




	
AD ~~ NSC

	
0.765 ± 0.133

	
<0.001 **




	
AD ~~ DR

	
0.676 ± 0.122

	
<0.001 **




	
AD ~~ FI

	
0.671 ± 0.120

	
<0.001 **




	
NSC ~~ DR

	
1.184 ± 0.168

	
<0.001 **




	
NSC ~~ FI

	
1.180 ± 0.168

	
<0.001 **




	
DR ~~ FI

	
0.955 ± 0.149

	
<0.001 **








(a) Covariance values are expressed as estimate ± standard error, and p-values represent statistical significance (** p < 0.01).













 





Table 7. DSO descriptive statistics across the three genders (for each variable, scores were rescaled in the range [0, 1]).
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Variable

	

	
Gender

	
p-Value (a)




	
All Participants

(Total 171)

	
Not Declared

(Total 5)

	
Male

(Total 60)

	
Female

(Total 106)






	
DSO-AD (a)

	
0.588 ± 0.219

	
0.7 ± 0.245

	
0.503 ± 0.206

	
0.631 ± 0.213

	
0.001 **




	
0.6 (0.4–0.7)

	
0.8 (0.5–0.8)

	
0.5 (0.4–0.6)

	
0.6 (0.5–0.8)




	
DSO-NSC (a)

	
0.467 ± 0.268

	
0.62 ± 0.303

	
0.38 ± 0.248

	
0.509 ± 0.267

	
0.002 **




	
0.4 (0.2–0.70)

	
0.6 (0.5–0.8)

	
0.3 (0.2–0.45)

	
0.45 (0.2–0.7)




	
DSO-DR (a)

	
0.482 ± 0.246

	
0.5 ± 0.265

	
0.427 ± 0.23

	
0.512 ± 0.251

	
0.096




	
0.4 (0.2–0.65)

	
0.4 (0.4–0.6)

	
0.4 (0.2–0.6)

	
0.5 (0.3–0.7)




	
DSO-FI (a)

	
0.444 ± 0.266

	
0.627 ± 0.261

	
0.354 ± 0.202

	
0.551 ± 0.272

	
0.002 **




	
0.467 (0.2–0.667)

	
0.667 (0.6–0.8)

	
0.267 (0.2–0.467)

	
0.533 (0.267–0.8)








(a) Mean ± standard deviation; median (interquartile range), with Tukey’s hinges; Kruskal–Wallis test. Abbreviations: AD, affect dysregulation; DR, disturbances in relationships; DSO, disturbances in self-regulation; FI, functional impairment; NSC, negative self-concept. Statistical significance: ** p < 0.01.













 





Table 8. Two-by-two Spearman correlation between the CUIQ-Intention and participants’ age, habits (namely, smoking, drinking, and early smoking onset), and the DSO scores (N = 171 data observations).
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	Variable
	Spearman R

coefficient of correlation with CUIQ-Intention
	p-Value



	Age
	−0.072
	0.350



	Smoking
	0.312 **
	<0.001



	Drinking alcohol
	0.306 **
	<0.001



	Began smoking
	0.263 **
	<0.001



	DSO-AD
	0.219 **
	0.004



	DSO-NSC
	0.244 **
	0.001



	DSO-DR
	0.126
	0.101



	DSO-FI
	0.114
	0.139







Abbreviations: AD, affect dysregulation; DR, disturbances in relationships; DSO, disturbances in self-organization; FI, functional impairment; NSC, negative self-concept. Statistical significance: ** p < 0.01.













 





Table 9. Logistic regression model of opinion of legalization of recreational cannabis as predicted by respondent’s intention to use (N = 171 data observations). CUIQ-Intention is a rank variable with values between 1 and 5. Exp (B) is equivalent to the odds ratio (OR), a measure of a relationship’s strength between the predictor and the binary outcome.






Table 9. Logistic regression model of opinion of legalization of recreational cannabis as predicted by respondent’s intention to use (N = 171 data observations). CUIQ-Intention is a rank variable with values between 1 and 5. Exp (B) is equivalent to the odds ratio (OR), a measure of a relationship’s strength between the predictor and the binary outcome.





	
Model: Cannabis use should be legalized ~ Intention to use




	
Controlling for: gender, age, smoking, drinking alcohol, began smoking, DSO-AD, DSO-NSC, DSO-DR, DSO-FI, group RO/EN




	
Predictor

	
B ± Std. Err

	
p-value

	
Exp (B) (95% CI)




	
CUIQ-Intention

	
1.071 ± 0.221

	
<0.001 **

	
2.918 (1.893–4.497)




	
Nagelkerke R-square = 0.368








Abbreviations: AD, affect dysregulation; B ± Std. err, coefficient of regression ± standard error; CI, confidence interval; CUIQ, cannabis use intention questionnaire; DR, disturbances in relationships; DSO, disturbances in self-organization; FI, functional impairment; NSC, negative self-concept. Statistical significance: ** p < 0.01.
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