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Abstract

The relationships between dispositional mindfulness and cannabis use remain understudied.
The aim of the present study was to link cannabis use and problematic use with different
profiles based on dispositional mindfulness facets. A sample of 1572 college students
completed self-report questionnaires assessing dispositional mindfulness, cannabis use, and
internalizing/externalizing symptoms. A cluster analysis based on the facets of dispositional
mindfulness (observing, non-judgment, non-reactivity, acting with awareness, and describing)
yielded three clusters: a High-Traits cluster (HT), a Non-Judgmentally Aware cluster (NJA),
and a Judgmentally Observing cluster (JO). The NJA cluster had a significantly lower
frequency of cannabis use and a lower problematic use than the two other clusters. JO and HT
clusters, which both have the highest scores of observing, had also the highest levels of
cannabis use and problematic use. These results may reflect the enhancement of sensations
due to cannabis use. Methodological issues regarding the evaluation of observing facet are
discussed.
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Dispositional Mindfulness Profiles and Cannabis Use in Young Adults

Introduction

Cannabis consumption in young adults is a public health issue. Data showed that
cannabis is the most frequently used illicit substance among college students in prohibitionist
European and USA states (e.g., Arria et al. 2017; Helmer et al. 2014). Cannabis use has been
associated with poor outcomes such as academic failure, depression, cognitive impairment,
and increased risk of psychoses (Hall 2015; VVolkow et al. 2014). Moreover, some findings
show a decrease in the perceived risk of using cannabis among youth (e.g., Johnston et al.
2011). Therefore, the prevention, detection, and treatment of cannabis users during the period
of adolescence and young adulthood should be a major concern.

Cannabis use disorder (CUD), considered as an externalizing pathology (Krueger et al.
2009), has various determinants that deserve to be studied and treated through transdiagnostic
approaches. Among these approaches, Mindfulness-Based Interventions (MBI) have shown
their efficacy in the treatment of addictions (Johnson et al. 2016), and more specifically
substance use disorders (Chiesa and Serretti 2013) and treatment of relapse or prevention
(Bowen et al. 2012). Data suggest that mindfulness practice leads to reduced craving and
reactivity to craving (Bowen and Marlatt 2009; Bowen et al. 2009; Brewer et al. 2012;
Garland et al. 2012; Zgierska et al. 2009). Furthermore, mindfulness has been negatively
associated with both internalizing symptoms (i.e., anxious, depressive, and somatic
symptoms) and other externalizing behaviors (i.e., impulsive and disruptive conducts) closely
related to substance use disorders (Pepping et al. 2016). MBI could therefore be likely
candidates to help individuals dealing with problematic cannabis use.

Mindfulness can be defined as a focused state of awareness on one’s present emotions,
thoughts, and physical sensations (Kabat-Zinn 1994; Kerr 2016). Dispositional mindfulness

(DM) refers to the natural ability to practice mindfulness (for a review, see Rau and Williams



2014; Tomlison et al. 2017). This ability may vary across individuals and can be improved
with practice (Kuyken et al. 2010; Papies et al. 2011). It has been suggested that DM is
comprised of five facets: (1) observing, which is the ability to notice internal or external
experiences such as sensations, cognitions, emotions; (2) describing, which refers to the
capacity to label internal experiments with words; (3) acting with awareness, which refers to
focusing attention on one’s current activity; (4) non-judgment, which is the adoption of a non-
judgmental attitude towards one's thoughts and feelings; and (5) non-reactivity, which is the
tendency to allow thoughts and feelings to be free to come and go without being attached to
them (Baer et al. 2006).

Previous studies have shown that DM facets are differently linked to substance use
behaviors. The frequency of general substance use has been associated with acting with
awareness, non-judgment, and non-reactivity, while observing and describing would be
unrelated to substance use behaviors (Karyadi et al. 2014; Levin and Zimmerman 2014).
However, the association between DM facets and substance use seems to vary according to
the type of substance consumed. For instance, alcohol consumption has been negatively
associated with the non-judgment, acting with awareness and describing facets, whereas it
does not appear to be associated with the observing facet (Fernandez et al. 2010; Murphy and
MacKillop 2012). There are less data for cannabis consumption and results are less consistent.
Some studies reported a negative association between cannabis use and DM (e.g., Philip
2010) while another study did not find any significant association with mindfulness facets
(Bonn-Miller et al. 2010). Nevertheless, given the promises of MBI in the treatment of
externalizing pathologies (Fix and Fix 2013), the exploration of these relationships should be
considered cautiously.

In order to better understand outcomes related to DM, current research tends to favor a

person-centered approach, including cluster analysis/latent profile analysis, which identifies



and compares subgroups of individuals sharing similar characteristics within the same sample.
This approach assumes that DM includes several dimensions heterogeneously distributed
among individuals. This perspective allows for the identification of distinct classes of
individuals characterized by different profiles of mindfulness facets. Thus, some studies have
highlighted specific profiles of DM in young adults, such as the Judgmentally Observing
profile (JO; high on observing, but low on non-judgment and acting with awareness) and the
Non-Judgmentally Aware profile (NJA; low on observing, but high on non-judgment and
acting with awareness) which have shown to be differently related to life satisfaction and to
internalizing symptoms including anxiety, depression, affective instability and distress
intolerance (Pearson et al. 2015; Sahdra et al. 2017).

To our knowledge, no study has specifically explored the association of DM with
cannabis consumption using a person-centered approach. The empirical data obtained with
variable-centered analyses such as factor analysis, structural equation modeling, or multiple
regression, have failed to establish a clear relationship between mindfulness facets and
cannabis use (Karyadi et al. 2014). Therefore, the main objective of this study was to define
homogeneous clusters of participants based on DM facets, using cluster analysis, and to
evaluate their link with cannabis use. We expected to (1) replicate DM profiles observed in
previous studies, (2) to clarify the link between DM profiles and cannabis use, and (3) to find
differences in DM profiles regarding internalizing/externalizing symptoms.

Method
Participants and procedures

The data were collected from an online panel recruited on social networks. The link
was shared on groups specifically dedicated to college students from different French
universities. Participants were 1572 undergraduate including 488 males (31%) and 1084

females (69%), ranged in age from 18 to 28 years old (mean age of males = 20.41; mean age



of females = 20.25). The study was presented as a survey on human perceptions and
behaviors. The participants were assured of the anonymity of their answers and were asked to
give their informed consent for participation.

Measures

DM was assessed using the Five Facet Mindfulness Questionnaire Short Form
(FFMQ-SF; Bohlmeijer et al. 2011). The FFMQ-SF is a 24 items 5-point scale ranging from 1
"never or very rarely true™ to 5 "very often or always true™. It assesses the five following
dimensions: observing, defined restrictively in terms of noticing sensations such as sights,
sounds, smells, and skin sensations (e.g., "I notice the smells and aromas of things"),
describing (e.g., "My natural tendency is to put my experiences into words"), acting with
awareness (e.g., "I rush through activities without being really attentive to them", reverse-
coded), non-reactivity to inner experience (e.g., "l watch my feelings without getting lost in
them™) and non-judgment of inner experience (e.g., "l tend to evaluate whether my
perceptions are right or wrong", reverse-coded). We used the items of the French version of
the Five Facet Mindfulness Questionnaire Long Form (Heeren et al. 2011) that have shown
good psychometric and structural properties with Cronbach’s o coefficient ranging from 0.75
to 0.87.

Cannabis use in the past six months was assessed using the Cannabis Use Disorders
Identification Test-Revised (CUDIT-R; Adamson et al. 2010) which is a self-reported
questionnaire of 8 items that assess cannabis use and CUD symptoms (e.g., "How often
during the past 6 months did you need to use cannabis in the morning to get yourself going
after a heavy session of using cannabis?"). The first seven items are scored from 0 to 4 and
the last one was scored 0 or 2. The total score was used to evaluate "problematic cannabis
use™ (range: 0-30). Higher total scores indicate greater levels of CUD symptoms. The cut-off

score for problematic cannabis use is 13. A French version of the CUDIT-R has shown



satisfactory internal consistency with Cronbach's o coefficient of 0.89 (Chabrol et al. 2017).

Depressive symptoms were assessed with the Patient Health Questionnaire-9 (PHQ-9;
Kroenke et al. 2001; Carballeira et al. 2007), which is a 9 items 4-point scale (e.g., "Little
interest or pleasure in doing things™). The French version of the PHQ-9 has shown
satisfactory internal consistency (Cronbach’s o = 0.86) and measurement equivalence with
English form (Athurs et al. 2012).

Cognitive fusion refers to the tendency for behavior to be excessively regulated and
influenced by cognition. In this study, it was measured with the Cognitive Fusion
Questionnaire (CFQ); Gillanders et al. 2010), which consists of 13 items on a 7-point scale
(e.g., "My thoughts cause me distress or emotional pain™). Previous research supports the
factor structure, internal consistency (Cronbach’s o = 0.93), as well as concurrent and
convergent validity of the CFQ’s French version (Dionne et al. 2016).

Antisocial behaviors frequency was measured with the Subtypes of Antisocial
Behavior Questionnaire (STAB-Q; Burt and Donnellan 2009). The STAB-Q is a 32 items 5-
point scale assessing three subtypes of antisocial behaviors: rules violation, social aggression,
and physical aggression (e.g., "Felt better after hitting"). The French version of the STAB-Q
was translated with a back-translation procedure. Discrepancies were discussed, and
adjustments to the translation were made.

Depressive symptoms and cognitive fusion were used as external criteria to index
internalizing symptoms while rules violation, social aggression, and physical aggression were
used to index externalizing behaviors.

Statistical Analyses

A cluster analysis was performed to extract subgroups of participants based on their

DM scores. We then conducted a hierarchical cluster analysis (Ward's method with Euclidean

distance) and used the dendrogram and the agglomeration schedule to identify the optimal



number of clusters. Finally, K-means clustering was used to assign each individual to the
identified clusters. Statistical analyses were performed via Statistica 10.

We independently used the first item of CUDIT-R (i.e., "How often do you use
cannabis?") to obtain the "cannabis use frequency" score (range: 0-4, scored from 0 "Never"
to 4 "More than 3 times a week™). The frequency of cannabis use in each cluster was assessed
across the entire sample, while symptoms of problematic use were compared only among
cannabis users (at least once in the last six months).

Results
Descriptive Statistics and Correlations Among Mindfulness Facets and Cannabis use

All correlations are reported in Table 1. Correlation analysis showed a positive
association between cannabis use and the observing facet but negative associations between
cannabis use and acting with awareness and non-judgment dimensions. Conversely, observing
was weakly related to internalizing and externalizing symptoms while other facets displayed
moderate to high correlations with these symptoms. Thirty-three percent of participants (n =
521) reported having used cannabis at least once during the last 6 months. Among cannabis
users, participants reported using, on average, between 1 and 4 times a month (M =1.48 +
0.77). Means and standard deviations for all variables measured in this study are reported in
Tables 2 and 3.

Cluster Analyses

A three-cluster solution was identified as optimal. The agglomeration schedule
showed a sudden increase in linkage distance when three clusters merged to two clusters
(from 145.6 to 256.9). This indicates that the passage from three to two clusters would have
an important impact on the heterogeneity of the clusters. Clear differences between the three
clusters have been identified through a discriminant analysis (Wilks' A = 0.19, p < 0.001) with

97.6% of cases correctly classified. The first cluster (n = 504, 32% of participants) was called



"Non-Judgmentally Aware cluster" (NJA) as it is characterized by students with a low score
on the observing facet (M = 9.40 + 2.89) and high scores on the acting with awareness (M =
18.39 £ 3.44) and the non-judgment (M = 17.26 + 3.94) facets (Figure 1). A second cluster (n
= 566, 36% of participants) including participants with low non-judgment traits (M = 10.95 +
3.74) and higher levels of observing traits (M = 14.58 + 3.53), was therefore named
"Judgmentally Observing cluster” (JO). The third cluster (n = 502, 32% of participants)
named "High Trait cluster” (HT), is composed of individuals displaying high scores on all
DM facets.

We then compared these clusters on the level of cannabis use, CUD symptoms, and
internalizing/externalizing pathology, using ANOVA and Tukey HSD posthoc test (Table 2
and 3). The NJA cluster had a significantly lower frequency of cannabis use than the other
two clusters. HT and JO clusters did not differ significantly in their frequency of cannabis
use. Similarly, among cannabis users (n = 521), NJA cluster displayed a lower level of CUD
symptoms than the HT and JO clusters.

Discussion

This study aimed at a better understanding of the link between DM facets and cannabis
use. Based on the evaluation of DM profiles with cluster analysis, we identified three distinct
clusters of participants. These clusters were similar in size but displayed significant
differences. One of these clusters (NJA) was clearly distinct from the two other clusters on
cannabis use. Regarding the replicability of our findings, we can emphasize that our sample
seems comparable to other nonclinical populations found in the literature. For example
intercorrelations between DM facets are comparable to those presented in a recent meta-
analysis (Karyadi et al. 2014) with significant positive associations between acting with
awareness/non-judgment, acting with awareness/describing, non-judgment/describing, non-

judgment/non-reactivity, describing/non-reactivity, acting with awareness/non-reactivity;



10

significant negative associations between non-judgment/observing and acting with
awareness/observing; and a non-significant association between describing/observing. We
also found the expected negative correlations between DM facets and
externalizing/internalizing symptoms (except for observing). We can also note that the DM
profiles found are comparable to those identified in previous studies with a Judgmentally
Observing profile (JO) and a Non-Judgmentally Aware profile (NJA) (e.g., Sahdra et al.
2017). The JO profile, which has been associated with many negative emotional outcomes
(Pearson et al. 2015), is the one that has shown the highest levels of cannabis use and
problematic cannabis use in this study.

In the present study, correlational analyses found significant negative correlations
between acting with awareness, non-judgment, and cannabis use/problematic use, and a
positive correlation between observing and cannabis use/problematic use. Cluster analyses
revealed a different view. We compared the different clusters to identify which combination
of DM facets could influence cannabis use. Comparison between HT and NJA clusters
suggests that when observing is high, the facets acting with awareness and non-judgment are
no longer negatively associated with cannabis use and problematic use, whereas, when
observing is at a low level, these facets seem to be negatively associated. Similarly, the JO
and HT clusters, which both have the highest levels of observing, have also the highest levels
of cannabis use and problematic use, despite different levels of all other facets. This result
suggests the need for further investigation of the negative impact of observing, which could
neutralize the protective effects of acting with awareness and non-judgment.

However, methodological issues related to the evaluation of observing should be
considered when interpreting our results. This facet has already shown unexpected positive
relationships with psychological symptoms such as stress, dissociation, and absentmindedness

(Baer et al. 2006; Brown et al. 2015). Observing, as operationalized by the FFMQ, may not
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adequately measure mindful observation, because it is restricted to sensations, without
exploring emotion awareness nor thought awareness. In this study, observing was positively
associated with cognitive fusion and unrelated to depressive symptoms.

Furthermore, the negative association between observing and cannabis use may reflect
the influence of use on observing as well as the influence of observing on use. Cannabis
consumption could make sensations more vivid and pleasant, mimicking a dispositional
aptitude to observe sensations. In the present study, the result that JO and HT clusters both
have the highest levels of observing, and of cannabis use and problematic use, may simply
reflect the enhancement of sensations due to cannabis use.

This study has several limitations. First, the use of self-report questionnaires can be
discussed, although it has shown its validity in the assessment of DM (e.g., Bohlmeijer et al.
2011) and is becoming more and more common in current research (Karyadi et al. 2014).
Second, the cross-sectional nature of the data precludes any interpretation regarding the
evolution of these processes over time. Third, although there is substantial evidence that
Internet data collection methods can produce high-reliability sampling (Ramsey et al., 2016;
Walter et al., 2019), the possibility that participant self-selection may have biased the results
cannot be excluded. Fourth, since the relationship between mindfulness and substance use
may be different in nonclinical versus clinical samples (Bowen and Enkema 2014), our results
may not apply to a clinical sample. Fifth, internalizing symptoms were indexed through
depression and cognitive fusion. However internalizing spectrum also includes dimensions
such as social anxiety, traumatic intrusions, panic, and insomnia that have not been evaluated
in this study (Stasik-O’Brien et al. 2019).

Conclusions
This study may have implications for the prevention and treatment of cannabis use

through MBI among college students. Indeed, our results suggest that the various
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combinations of DM facets could be related to cannabis use. In the same way, clinicians
should be vigilant and offer interventions that promote body, external events, and emotions
and thought awareness, and lead to nonreactive and nonjudgmental observation. Moreover,
future studies should include awareness of emotions and thoughts in the evaluation of the
observing facet to corroborate our results. Finally, based on the possibility of individualizing
mindfulness-based treatments to develop specific facets of DM (Cash and Whittingham
2010), interventions might be proposed to improve the DM facets most significantly

associated with a low frequency of cannabis use and non-problematic use.
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Table 1 Correlations between variables in the total sample (N = 1572)

Variable 1 2 3 4 5 6 7 8 9 10 11
1. Problematic cannabis use -

2. Cannabis use frequency .86* -

3. Observing 4% 13* -

4. Describing -01  -01 .03 -

5. Acting with awareness -14*  -10* -14* .38* -

6. Non-judgment -10%  -07*  -14*  32%  41* -

7. Non-reactivity .01 02 11> 25 .07  .25* -

8. Depression 07* 01 04 -35% -41* -47* -32*% -

9. Cognitive fusion .08* .04 A1+ -39 -41* -66* -45* 57* -

10. Rule violation 36* .35 .10* -.07* -20* -13* .06 .11* .09* -

11. Social aggression .03 03 -08* -10* -21* -21* -08* .18* .20* .31* -
12. Physical aggression 09* .07 -07* -14* -20* -24* -09* .26* .24 33* .A47*
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Table 2 Typology of individuals based on the five dimensions of the FFMQ-SF. Cluster comparison on cannabis use frequency, CUD symptoms,

externalizing and internalizing symptoms using ANOVA and post-hoc test

Variables Sample Range a Cluster M (SD) F c?)ir%rp])griics?)nr;[s
N = 1572 NJA JO HT
M (SD) (n = 504) (n = 566) (n = 502)
Observing 13.17 (4.12) 520 0.77  9.40(2.89) 1458 (3.53)  15.37(3.07)  525.66* HT >JO > NJA
Describing 15.44 (4.26) 525 075 1548(3.41) 1252 (347) 18.70(3.39)  432.86* HT > NJA > JO
Acting with awareness 16.42 (4.44) 525 077 18.39(3.44)  12.90(356)  18.40(3.71)  428.06* HT, NJA > JO
Non-judgment 15.11 (5.00) 5-25 0.82 17.26(3.94)  10.95(3.74)  17.66 (4.06)  503.98* HT, NJA > JO
Non-reactivity 14.07 (4.32) 5-25 079 1250(3.75)  12.82(3.94) 17.05(3.71)  227.55* HT >JO, NJA
Frequency of cannabis use 0,63 (0.81) 0-4 - 0.51 (0.69) 0.72 (0.88) 0.67 (0.83) 8.93* JO, HT > NJA
Depression 11.66 (5.54) 027 081 10.68(4.72)  1501(522)  8.88(4.67)  223.78* JO > NJA > HT
Cognitive fusion 49.09 (12.23)  6-86 0.78  46.46 (10.66) 57.46 (10.48) 42.29 (9.93)  308.73* JO>NJA>HT
Rule violation 2.62 (3.67) 0-40 073  2.09(3.32) 3.24 (4.20) 247 (327)  14.04* JO > HT, NJA
Social aggression 11.65 (6.17) 0-44 0.81 11.61 (6.03) 12.90 (6.58) 10.28 (5.51) 24.81* JO>NJA>HT
Physical aggression 9.84 (6.87) 0-40 0.84 9.88 (6.62) 11.42 (7.38) 8.03 (6.06) 33.57* JO>NJA>HT

NJA: Non-Judgmentally Aware cluster; JO: Judgmentally Observing cluster; HT: High Traits cluster.

*p<.01



Table 3 Mean, standard deviations for CUD symptoms among cannabis users (n = 521). Cluster comparison using ANOVA and post-hoc test.

Variable Total subsample  Range a NJA JO HT F Significant comparisons
n=>521 n=138 n =206 n=177
CUD symptoms 5.83 (5.72) 1-29 088 4.39(4.45) 6.86(6.82) 5.77(493) 7.93* JO, HT > NJA

NJA: Non-Judgmentally Aware cluster; JO: Judgmentally Observing cluster; HT: High Traits cluster.
*p<.01
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Fig. 1 Three-cluster solution based on z-scores for the FFMQ-SF dimensions indicated on the
x-axis. NJA: Non-Judgmentally Aware cluster. JO: Judgmentally Observing cluster. HT: High

Traits cluster



