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Highlights

Highlights

e Multi-site university study in over 968 young adults examines associations between
bipolar disorder risk with both cannabis use and positive emotion processes.

e Bipolar disorder risk was associated with cannabis interference in daily life but not
frequency of use or difficulty stopping cannabis.

e Positive emotion experience and valuation was associated with distinct facets of cannabis

use domains and impairment.



Abstract

Abstract
Growing work underscores the importance of understanding disturbances in positive valence or
emotional processes in psychopathology. Despite evidence that substance use disorders, such as
cannabis misuse, are associated with positive emotion processes, few studies have examined
associations between cannabis use and clinically relevant disorders that centrally feature positive
emotions (such as bipolar spectrum disorders) and associated positive emotion processes. The present
study investigates associations between self-reported cannabis use and bipolar spectrum disorder
(BSD) risk and mood severity, as well as three well-studied positive valence processes (i.e., positive
emotion experience, reward responsiveness, and positive emotion valuation). Emerging adult college
students who endorsed cannabis use (N = 968) were recruited from nine North American universities.
Higher self-reported BSD risk was associated with greater cannabis-related interference with daily
life, but not cannabis use frequency or difficulty stopping. Furthermore, higher positive emotion
experience was associated with lower cannabis frequency, interference with life, and difficulty
stopping. Greater reward responsiveness was associated with decreased cannabis interference in daily
life. These findings highlight the importance of clinically relevant and basic positive emotion-relevant
processes in understanding cannabis use.
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The Highs and Lows: Cannabis Use and Positive Valence Bipolar Mood and Emotion
Processes in Emerging Adults
Positive emotions are central to well-being and goal regulation (e.g., Fredrickson, 1998;

Shiota et al., 2017). However, when positive emotion processes go awry, they can contribute to
distress and symptom severity in affective disorders (e.g., Carl et al., 2013; Gruber et al., 2019).
Despite this, few studies have examined their role in substance use disorders, particularly
cannabis misuse, with most research focusing on negative emotion outcomes (e.g., Kedzior &
Laeber, 2014; Lev-Ran et al., 2014). An important next step is to examine how cannabis use
intersects with disorders like bipolar spectrum disorders (BSDs), often described as the “poster
child’ for positive emotion disturbances (e.g., Gruber, 2011; Gruber et al., 2019; Johnson et al.,
2007). This step is critical given bipolar mood disorders and cannabis use frequently co-occur
and worsen clinical prognosis (Tourjman et al., 2023). Investigating bipolar disorders during the
emerging adulthood period (ages 18-25) is critical given it is a developmental stage marked by
heightened emotional reactivity and increased risk-taking, alongside greater autonomy and
access to substances such as cannabis, making it a peak period for its co-occurrence with mood
and substance use problems (Arnett, 2000; Twenge et al., 2019; Fontanella et al., 2021). The
present investigation examines cannabis use in relation to bipolar mood dimensions and key
positive emotion processes implicated in bipolar disorders, (e.g., Alloy et al., 2016; Johnson et
al., 2005), including positive emotion experience (frequency and intensity of recent positive
emotions), reward responsiveness (the degree of excitement when obtaining rewards), and
positive emotion valuation (the extent to which individuals strive for and prioritize feeling
happy). Doing so provides an important entry point to examine the landscape of cannabis use and

positive valence processes.
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Cannabis Use and Bipolar Spectrum Disorders

Cannabis contains psychoactive compounds, primarily delta-9-tetrahydrocannabinol
(THC; Riboulet-Zemouli, 2020), that affect mood and cognition (Lee et al., 2017; Broyd et al.,
2016). Cannabis is the most widely used illicit substance worldwide, with rates rising rapidly
over the past decade (United Nations, 2022). Its use is linked to increased mental health risks and
healthcare burdens, including cannabis-impaired driving, cannabis use disorder (CUD), and
higher rates of hospitalizations (Fischer et al., 2018; Hines et al., 2020; Perisetti et al., 2020).
Cannabis is strongly associated with disorders characterized by negative emotions, such as
anxiety and depression (Kedzior & Laeber, 2014; Lev-Ran et al., 2014; Ouellette et al., 2019);
however, less is known about disorders characterized by disturbances in positive emotion, such
as bipolar spectrum disorders (BSDs). Understanding cannabis use and how it co-occurs with
BSDs is an important next step.

BSDs involve periods of mania or hypomania (elevated mood, increased energy, risk-
taking) and typically depression (sad mood, anhedonia, appetite/sleep changes; American
Psychiatric Association, 2022). Difficulties with positive emotion processes define BSDs.
Indeed, individuals with, or at risk for, BSDs report greater positive emotion experience across
various emotion-relevant stimuli (e.g., Dutra et al., 2014; Green et al., 2007; Gruber, 2011).
People with BSDs experience greater reward responsiveness, including heightened activation of
reward-related neural systems (e.g., Caseras et al., 2013; Dutra et al., 2015; Nusslock & Alloy,
2017). Finally, people with BSDs also struggle to manage intense positive emotions (Dodd et al.,
2020; Giovanelli et al., 2019; Gruber et al., 2011; Villanueva et al., 2023). Furthermore,

individuals with BSDs report increased positive emotion valuation, defined as striving for, and
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concern about, positive emotion states (e.g., Ford et al., 2015). These findings underscore the
significance of positive emotions and BSDs and their potential role in cannabis use.

Cannabis use and BSDs are highly comorbid, with lifetime cannabis use reported in
52%—71% of individuals with BSDs (Tourjman et al., 2023) and approximately 36% meeting
criteria for CUD (Preuss et al., 2023). The presence of cannabis use is linked with earlier BSD
onset, higher suicide risk, greater manic symptom severity, and poorer functioning (Maggu et al.,
2023; Henquet et al., 2006; Bartoli et al., 2019; Pinto et al., 2019; van Rossum et al., 2009),
whereas other studies find that cannabis use does not impede and may even enhance decision-
making in BSDs (Miranda et al., 2025). When the comorbidity of BSD and CUD is present, the
psychiatric hospitalization risk increases by over 50% (Patel et al., 2022). Some studies suggest
cannabis may trigger and elevate risk for both mania and depression (Arjmand et al., 2019;
Jefsen et al., 2023), whereas other studies report associations between cannabis use and greater
mood episode duration (i.e., manic and depressive; Baethge et al., 2008; Strakowski et al., 2000).
One experience-sampling study found that cannabis use in people with bipolar disorder type |
statistically predicted increases in positive (but not negative) affect and greater mood (manic and
depressive) symptoms (Tyler et al., 2015). These findings highlight the need for further research
on how cannabis use interacts with mood severity and positive emotion processes.

Cannabis Use and Positive Emotion Processes

Few studies have assessed positive emotions and cannabis use (e.g., Fredrickson, 2001;
Shiota et al., 2017). However, several studies suggest that positive emotions, central to BSDs
(Gruber, 2011), may play an important role. For example, Buckner et al. (2015) found that
individuals reported higher positive emotion on cannabis use days compared to non-use days.

Similarly, Chakroun et al. (2010) found that self-reported happiness was associated with greater
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cannabis use in healthy young adults, whereas reduced cannabis use was associated with
increased depressed and anxious mood. Sznitman et al. (2022) also reported that higher positive
emotion was associated with greater cannabis use intentions and remained elevated after use.
These findings suggest that elevated positive emotion may drive cannabis use. A related line of
work suggests that cannabis use may be linked to diminished reward responsiveness despite
elevated experience of positive emotions. Long-term cannabis use is associated with lower self-
reported reward responsiveness (Wright et al., 2016). Neuroimaging studies have found reduced
activation in reward-related brain regions during reward anticipation (van Hell et al., 2010;
Luijten et al., 2017) and blunted responses in the nucleus accumbens with increased cannabis use
(Martz et al., 2016). These findings suggest that cannabis may initially enhance, but ultimately
blunt, reward sensitivity. In other words, occasional or initial cannabis use may be associated
with elevated positive affect and mood symptoms in individuals with BSD (Tyler et al., 2015),
but heavier or more sustained use has been associated with blunted reward responding (Martz et
al., 2016).
The Present Investigation

Disturbances in positive emotion systems increasingly are recognized as integral across
various psychopathologies, including substance use and mood disorders (e.g., Gruber et al.,
2019; Hechtman et al., 2019). However, few studies have examined how positive emotion
processes intersect with both cannabis use and BSDs. The present investigation sought to
address this gap with the following aims:

Aim 1: Associations between BSDs and self-reported cannabis use. We predicted that
higher BSD risk scores would be associated with more problematic cannabis use, including

frequency, interference, and difficulty stopping (Aim 1a). We predicted that these associations
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would hold when controlling for current mania and depression mood symptoms (Aim 1b).
Finally, we predicted that higher self-reported mania, but not depression, symptoms would be
associated with more problematic cannabis use (Aim 1c).

Aim 2: Associations between positive emotional processes and self-reported
cannabis use. We predicted that cannabis use would be associated with higher positive emotion
experience (Aim 2a), lower reward responsiveness (Aim 2b), and higher positive emotion
valuation (Aim 2c).

Exploratory Aim 3: Moderation between BSD risk and symptoms with cannabis
use. We explored whether positive emotion processes moderated any significant associations
between BSD risk and cannabis use observed from Aim 1.

Method
Participants

An initial sample of N = 1,921 emerging adults between 18-25 years of age completed a
baseline remote survey as part of a larger study on mental health. Participants were currently
enrolled college students recruited from nine North American universities during the 2019-2020
academic year prior to the COVID-19 initial outbreak in March 2020 (Young et al., 2025). All
recruiting sites received ethical approval to conduct this research, including the University of
Colorado Boulder, Northwestern University, New York University, San Francisco State
University, Temple University, University of Georgia, University of British Columbia
Vancouver, University of California Berkeley, and University of California Irvine. From this
initial sample, we included participants who reported using cannabis at least once in their lives
given our a priori interest in cannabis use and answered no more than 2 attention checks

incorrectly, resulting in a final sample of N = 968. This restriction ensured analyses reflected



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 6

meaningful variability in cannabis use patterns and consequences. See participant characteristics
in Supplementary Table S1.
Measures

The primary study measures assessed cannabis use, BSD risk and symptoms, and positive
emotion processes. Descriptives for all measures are in Table S2.
Cannabis Use

Cannabis use was measured using an adapted 5-item version of the Cannabis Use
Problems Identification Test (CUPIT; Bashford et al., 2010). This measure assesses the presence,
frequency, interference, and difficulty of stopping cannabis use. The first item assessed cannabis
use (“"Have you ever used cannabis?") rated 1(Yes) or O (No), and the second item queried age of
onset (“How old were you the first time you used cannabis?”’). Three additional CUPIT
individual items assess the frequency of cannabis use (CUPIT3: "On how many days have you
used cannabis over the past three months (90 days)?"), cannabis use life interference (CUPITA4:
“Did your use of cannabis ever interfere with or get in the way of your work at school, your job,
or your home life?”), and difficulty stopping cannabis use (CUPITS5: “How difficult do you think
you would find it to stop using or go without cannabis altogether?”’). We computed a CUPIT
composite score as the mean across these latter three items; however, given the composite had
low internal consistency (o = 0.47), we did not use the composite score in our main analyses.
Instead, we focused on the three individual CUPIT items (frequency, interference, and difficulty
stopping).
BSD Mood Risk

BSD mood risk was measured using the validated short form of the Hypomanic

Personality Scale (HPS-20; Meads & Bentall, 2008; Sperry et al., 2015). This 20-item self-report
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scale uses true-false items to measure episodic changes in mood (e.g., “I often feel excited and
happy for no apparent reason”), behavior (e.g., “I do most of my work during brief periods of
intense inspiration”), and energy (e.g., “There are times when I am so restless that it is
impossible for me to sit still”). Higher scores on the HPS-20 indicate a greater risk for future
manic and/or hypomanic episodes. Internal consistency for the HPS-20 in the present study was
good (a0 = 0.75). Given no clinical cutoffs have been formally established, when examining the
relative proportion of participants who scored in higher clinical ranges, we followed parallel
clinical cutoff guidelines from the full version of the HPS-48 (e.g., Eckblad & Chapman, 1985),
which commonly use a standard score of 1.82 or higher. In the present study, 4.29% of
participants scored above this standard score cutoff consistent with previous studies in young
adults (e.g., Gruber et al., 2008).
BSD Mood Symptoms

Current BSD-relevant mood symptoms of mania and depression were measured using the
DSM5 Cross-Cutting Symptom Measure for depression (DSM5-CCSM: Depression) and mania
(DSM5-CCSM: Mania; Narrow et al., 2013), consistent with previous studies in emerging adults
(e.g., Ibonie et al., 2025; Jopling et al., 2025; Villanueva et al., 2025; Young et al., 2025). The
depression domain included two items rated on a 0 (not at all) to 4 (nearly every day) scale rating
how much the individual has been bothered by depression symptoms over the past two weeks,
for example: "Little interest or pleasure in doing things?". The mania domain items also included
two items rating how much the individual has been bothered by mania symptoms using the same
0 (not at all) to 4 (nearly every day) scale over the past two weeks, for example: "Sleeping less

than usual, but still have a lot of energy?". We note that in the current study, over half (59.18%)
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of participants scored above the depression item screener cutoff score of 2 or greater, and over
half (52.6%) scored above the mania domain item cutoff score of 2 or greater.

Following scoring guidelines, these scores were supplemented with a continuous measure
of mania severity using the Altman Self-Rating Mania Scale (ASRM; Altman et al., 1997). The
ASRM consists of five items that assess symptoms of mania over the past week, including
elevated mood, self-confidence, need for sleep, speech, and increased activity level. Each item is
rated on a 5-point scale ranging from 0 to 4, with higher summed scores indicating greater
symptom severity. Internal consistency for the ASRM was good in the present study (a = 0.70).
In this sample, over half (53.56%) of people scored above a clinical threshold total score of six
or higher (Altman et al., 1997) on the ASRM.

Positive Emotion Processes

We measured three well-studied positive emotion processes linked to BSDs, including (1)
positive emotion experience, (2) reward responsiveness, and (3) positive emotion valuation. For
positive emotion experience, we used the modified Differential Emotions Scale (mDES;
Fredrickson et al., 2003), consisting of nine positive and nine negative emotion items rated on a
Likert scale from 1 (not at all) to 5 (extremely). From this, a positive affect subscale score
(mDES-PA) and negative affect subscale score (MDES-NA) was computed as the mean across
individual positive (or negative) emotion items, with higher scores indicating greater positive (or
negative) emotion experience in the last week. Internal consistency was strong for mDES-PA (a
=0.89) and mDES-NA (a = 0.86) subscales.

Reward responsiveness was measured using the Behavioral Activation System Reward
Responsiveness Subscale (BAS-RR; Carver & White, 1994), which contains five items rated on

a 1 (very true for me) to 4 (very false for me) scale. Sample items include: "When | get
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something I want, I feel excited and energized.” Following scoring guidelines, reverse-scored
individual items such that higher scores indicate more reward responsiveness. Internal
consistency for the BAS-RR subscale was strong in the present study (a = 0.80).

Positive emotion valuation was measured using the Valuing Happiness Questionnaire
(VHQ; Mauss et al., 2011). The VHQ includes seven items rated on a 1 (strongly disagree) to 7
(strongly agree) scale, with higher total scores indicating greater valuing of happiness. The VHQ
includes two subscales measuring concern about happiness (e.g., “If I don’t feel happy, maybe
there is something wrong with me”) and aspiring for happiness (e.g., “I would like to be happier
than I generally am”). Internal consistency was strong for the VHQ total score (o = 0.81) and
concern about happiness subscale (o = 0.81), but was lower for the aspiring for happiness
subscale (o = 0.64).
Procedures

The procedures consisted of four main parts. First, participants contacted the study team
to complete the survey at one of the university recruiting sites. Second, participants completed a
60-minute baseline Qualtrics survey that included informed consent, demographic information,
the present study measures, and other measures not part of the current investigation (See Table
S3 in Supplementary Materials). Finally, participants were compensated for their participation at
their respective sites.

Results
The main study analyses were pre-registered on the Open Science Framework

(https://osf.io/ag39d)*.

1 We note that the main analyses reported in the manuscript were run after the relevant
Winsorizing and log transformations for skewness were applied as described above. For results
for the main study analyses run without checking data for outliers, skewness, etc. see the
Supplementary Materials.


https://osf.io/ag39d
https://docs.google.com/document/d/1wRFsFwrdmfirw7uVVhmiP_AdN5yTAreOmnK1287uIts/edit?usp=sharing

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 10

Preliminary Analyses: Data Distribution and Quality Check

We note that the preliminary analyses were not included in our original pre-registration
data analysis plan, though they are standard practice in the field. Specifically, we first examined
for potential outliers (i.e., +/- three SDs) among our primary variables and 0.61% was
Winsorized accordingly (i.e., assigned the next highest or lowest value at or below three SDs).
We note that a somewhat higher proportion of Winsorized data came from the two cannabis use
items assessing interference (2.07% of data Winsorized) and difficulty stopping cannabis use
(2.58% of data Winsorized). Second, we examined skewness and kurtosis indices following
standard cutoffs (i.e., skewness +/-2 and kurtosis +/-7; Hair & Alamer, 2022) and found that
cannabis interference (skewness statistic = 2.29) and difficulty stopping cannabis (skewness
statistic = 2.11) were positively skewed, and hence, were log-transformed. Third, we computed
preliminary bivariate correlations among our main variables, which were correlated in the
expected directions (See Table S4).
Main Analyses
Aim 1: BSD risk, current mood symptoms, and cannabis use

To examine associations between BSD risk and cannabis use, we used a hierarchical
linear regression with Block 1 including common study covariates (e.g., age, sex, study site).
Current covariates were included because both age and sex are known to influence cannabis use
(Khan et al., 2013; Guxens et al., 2007). Additionally, given that legalization and attitudes
towards cannabis vary by state-level policy (Philbin et al., 2019), we included study site as a
fixed-effect covariate, represented by eight dummy-coded variables (one per site, with one
reference site). Block 2 with BSD risk (measured using the HPS-20). The HPS-20 was associated

with greater cannabis life interference ([1=.085, [1(931)=2.59, 95%CI[0.0006, 0.003], [1=.010)
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but was not associated with cannabis use frequency (1=.116) or difficulty stopping cannabis use
(U=.977; Table 1).

We next examined whether these associations held when accounting for current mood
symptoms. Specifically, Block 1 included the same study covariates; Block 2 included current
depression and hypomania/mania mood symptoms (DSM5-CCSM: Depression, DSM5-CCSM:
Mania, ASRM), and Block 3 included BSD risk (HPS-20). No significant associations between
HPS-20 and cannabis use frequency ([1=.149), interference ([1=.116), and difficulty stopping
(J=.510) remained significant when current mood symptoms were accounted for (Table 2).

Finally, we examined associations between current mood symptoms and cannabis use
specifically. As before, Block 1 included the same study covariates, and Block 2 included current
mood symptoms (i.e., DSM5-CCSM: Depression, DSM5-CCSM: Mania, ASRM). As seen in
Table 3, DSM5-CCSM: Depression scores were associated with higher cannabis life interference
(U=.073, 1(939)=2.03, 95%CI[0.0001, 0.014], [1=.042). No other significant associations
emerged.

Aim 2: Positive emotion processes and cannabis use

The second aim examined associations between positive emotion processes (positive
emotion experience, reward responsiveness, and positive emotion valuation) and cannabis use.
For positive emotion experience (Aim 2a), we conducted three separate hierarchical linear
regression analyses with cannabis use frequency, cannabis life interference, and difficulty
stopping cannabis use as the outcome measures. Block 1 included standard covariates (e.g., age,
sex, study site), and Block 2 included positive emotion experience (MDES-PA) and negative
emotion experience (MDES-NA). As seen in Table 4, greater mDES-PA scores were associated

with lower frequency of cannabis use (f=-.083, t(905)=-2.425, 95%CI[-0.497, -0.057], » = .015)
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and lower cannabis life interference (8=-.080, t(905)=-2.28, 95%CI[-0.014, -0.001], » =.023)
scores. Higher mDES-NA scores were significantly associated with higher cannabis interference
(11=.075, [1(905)=2.162, [1=.031).

For reward responsiveness (Aim 2b), BAS-RR scores were associated with decreased
cannabis life interference (5=-.071, t(847)=2.01, 95%CI[0.0001, 0.014], =.046; Table 5). In
other words, participants who had higher reward responsiveness had lower cannabis-related life
interference. BAS-RR scores were not associated with cannabis use frequency ([1=.248) or
difficulty stopping (11=.910).

For positive emotion valuation (Aim 2c), the VHQ total score was significantly
associated with frequency and difficulty stopping. As seen in Table 6, the VHQ total score was
associated with greater cannabis use frequency (5=.067, t(937)=2.13, 95%CI[0.005, 0.130],
p=.033) and greater difficulty stopping (8=.074, t(860)=1.96, 95%CI1[0.001, 0.020], p=.029).
Given these significant results, we conducted post-hoc analyses to determine whether either of
the two VHQ subscales may have been driving these effects. Results suggested that the VHQ
aspiring for happiness subscale was not associated with any cannabis items (Table S5), but the
VHQ concerns about happiness subscale was significantly associated with greater cannabis use
frequency (8=.107, t(937)=3.37, 95%CI[0.044, 0.169], p<.001), and greater difficulty stopping
cannabis use (5=.126, t(860)=3.73, 95%CI[0.008, 0.027], p<.001; Table S6).

Exploratory Analyses
Aim 3: Moderation between BSD risk and symptoms with cannabis use

Our pre-registration specified that moderation analyses would be conducted for any

significant associations that emerged between BSD risk and cannabis use. We conducted a

hierarchical linear regression analysis with standard covariates in Block 1 (e.g., age, sex, study
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site), BSD risk (HPS-20) in Block 2, and positive emotion processes (positive emotion
experience, reward responsiveness, and positive emotion valuation) in Block 3, and interaction
terms between BSD risk and each of the three positive emotion processes (MDES-PA, BAS-RR,
VHQ total) in Block 4. All variables were standardized prior to the main analyses. However, no
significant moderation effects were found.

We also conducted post-hoc analyses taking into consideration the influence of alcohol
use using a single alcohol item from DSM-5 CCSM (“Drinking at least 4 drinks of any kind of
alcohol in a single day?”’) in Block 1 of the regression model to ensure the effects observed were
specific to cannabis use. All main findings remained significant for every model except for
several effects from Aim 1 and 2, which became non-significant, including depression symptoms
(DSM-5 CCSM: Depression; p=.057), negative affect (MDES-NA; p=.060), and reward
responsiveness (BAS-RR; p=.067). See Supplementary Materials Tables S7-S14.

Discussion

Emerging research underscores the importance of understanding disruptions in positive
valence systems, particularly as they relate to substance use and mood disorders. The present
study examined associations between cannabis use and both clinically relevant positive emotion
processes (i.e., BSD risk) and well-studied positive emotion processes (i.e., positive emotion
experience, reward responsiveness, and positive emotion valuation) in a large, multi-site sample
of emerging adults in North America. Of import, the participants were all emerging adults who
endorsed using cannabis at least once in their lifetime. The findings suggest important
associations of both BSD risk and positive emotion processes with cannabis use. These findings

provide initial insights into the interplay between cannabis use and positive emotion systems and
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contribute to a growing literature investigating the important comorbidity between cannabis use
and disorders of positive emotion systems by including individuals at risk for BSDs.
Cannabis Use and BSDs

Despite well-documented literature highlighting comorbidity between cannabis use and
BSD dimensions, few studies have examined more specific facets of cannabis use in association
with BSD risk among emerging adults. The present study contributed to this emerging literature
by finding a significant association between BSD risk and cannabis interference with daily
functioning specifically, and not general cannabis use frequency or difficulty stopping. In other
words, individuals with a greater propensity towards BSD may experience more cannabis-related
interference in important life-functioning domains, such as work or home responsibilities. These
results align with existing literature showing that cannabis use may impair daily functioning
(Preuss et al., 2023; Pinto et al., 2019). Furthermore, this finding suggests that it is not about how
much an individual is consuming, but rather if it is getting in the way of important things. Future
work is necessary to examine the directionality (or potential bidirectionality) of the observed
findings, as it remains unclear the extent to which BSD tendencies contribute to early cannabis
interference or are a consequence of sustained cannabis use.

Of note, the association between BSD risk and cannabis interference did not hold when
controlling for mood symptoms. This finding suggests that state-level mood symptoms may have
a greater influence on cannabis-related impairment than trait BSD risk alone. Specifically,
current depressive symptoms were associated with greater cannabis interference, reflecting the
potential role of cannabis in contributing to daily life interference during depressive periods in
BSDs (Kedzior & Laeber, 2014; Lev-Ran et al., 2014). However, this association did not hold

when controlling for alcohol, meaning that the observed relationship between depressive
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symptoms and cannabis interference may be partially attributable to co-occurring alcohol use
rather than a direct effect of cannabis. This possibility is consistent with previous literature
linking alcohol use with negative emotionality (Cranford et al., 2011), suggesting that alcohol
may independently contribute to mood-related functional impairments. Overall, these findings
highlight the importance of considering both trait and state-level factors when assessing cannabis
use in individuals at risk for BSDs.
Cannabis Use and Positive Emotion Processes

The majority of studies to date have focused on associations between cannabis use and
negative emotion-related outcomes (e.g., Kedzior & Laeber, 2014; Lev-Ran et al., 2014). The
present investigation sought to take an initial step towards filling this empirical gap by
examining associations between cannabis use and well-studied positive emotion-related
outcomes grounded in an affective science approach. Findings suggested that self-reported
positive emotion experience was significantly associated with decreased cannabis use frequency
and decreased cannabis interference with life. In other words, individuals who experience higher
levels of positive emotions may engage in less frequent cannabis use and encounter fewer
disruptions in their daily lives due to cannabis. It is important to point out that these effects were
valence-specific, as neither negative affect nor reward responsiveness (BAS-RR) remained
significantly associated with cannabis interference after accounting for alcohol use. Although
initial findings suggested that lower reward responsiveness was linked to greater cannabis
interference, these associations did not hold when controlling for alcohol use. Notably, existing
theories offer competing predictions about the role of reward responsiveness in substance use.
Reward hypersensitivity perspectives suggest that heightened reward sensitivity increases

substance use vulnerability (Alloy et al., 2009). In contrast, hyposensitive reward perspectives
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suggest that reduced reward sensitivity may lead to more depressed or dysphoric mood states that
individuals cope with by using substances (e.g., Volkow et al., 2007). The present investigation
did not provide direct support for either perspective, highlighting the complexity of reward-
related mechanisms in cannabis-specific outcomes.

The relationship between positive emotion experience and cannabis use outcomes
remained robust, highlighting its distinct role. This suggests that positive emotions may serve as
a protective factor against problematic cannabis use, whereas negative affect and reward-related
processes may be more intertwined with alcohol use. This study extends previous research by
demonstrating that, while positive affect has been linked to greater use in some contexts (e.g.,
Buckner et al., 2015; Sznitman et al., 2022), higher levels of positive emotion may also
contribute to reduced cannabis frequency and interference. These findings highlight the
importance of exploring positive emotions not only as motivators for cannabis use but also as
potential buffers against its severity, offering a valuable target for future interventions.

Results also pointed to significant associations between total scores on the positive
emotion valuation scale and greater cannabis use frequency and lower difficulty stopping use.
The post-hoc analyses showed that one of the subscales was driving this effect, specifically that
concerns about happiness were significantly associated with greater cannabis use frequency and
lower difficulty stopping use. This finding suggests that individuals who are preoccupied with
maintaining or achieving happiness may use cannabis more frequently, possibly as a strategy to
regulate their mood and achieve positive emotional states. Prior research has shown that cannabis
use can increase positive affect in the short term (Tyler et al., 2015), which may explain why
individuals concerned about happiness may rely on cannabis to boost their mood. However, their

ability to stop using cannabis may not be as compromised, possibly because their use is
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motivated more by mood enhancement rather than dependence. This pattern indicates that while
these individuals may turn to cannabis to enhance their mood, they may not experience the same
level of difficulty stopping. This could be due to participants in this sample using it more
situationally and less habitually or compulsively.

Limitations and Future Directions

The present study findings should be carefully interpreted in the context of several study
limitations. First, the cross-sectional design of this study precludes us from drawing conclusions
about the causal relationships between, or illuminating temporal dynamics among, cannabis use,
positive emotion processes, and BSD risk. Future research should employ longitudinal designs to
establish the temporal sequence of these associations and to determine whether changes in
positive emotion processes predict subsequent cannabis use behaviors at an individual level.
Experimental approaches could further establish potential causality between cannabis use and
subsequent effects on mood severity and emotion processes.

Second, when addressing outliers, the data showed that the sample had low cannabis use
levels overall, with the modal use being less than once a month. This caused higher instances of
interference and difficulty stopping to be statistical outliers. After adjusting for these outliers,
some findings changed notably, highlighting the impact of the small variance in the CUPIT
measures; in other words, only a smaller subsample of participants endorsed higher levels of
cannabis use interference and difficulty-stopping scores. This low variance in the cannabis
measures is not unexpected, perhaps in a large college population, given they were not
specifically recruited for cannabis use, pointing to the need for targeted recruiting and for further
research in a sample with higher cannabis use. It also may be the case that we sampled emerging

adults before the onset of regular cannabis use, suggesting future longitudinal designs are needed
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that track young adults throughout their college experience when more frequent use and
associated problematic outcomes may increase.

Third, as our multi-site emerging adult sample was recruited remotely utilizing a survey-
based design, we were unable to obtain a more in-depth mental health history or validated
measures of cognitive functioning or intelligence. Future research is needed to replicate these
findings in clinical samples and to explore whether these associations hold across different
subtypes of BSDs as well as cannabis use disorders.

Fourth, although the present investigation captured a diverse menu of positive valence
processes, the inclusion of broader measures of psychological well-being (e.g., self-esteem or life
satisfaction) may have provided additional context for understanding cannabis use in relation to
positive emotional functioning.

Taken together, the present study provides important insights into the complex
relationship between cannabis use, positive emotion processes, and BSDs. Our findings suggest
that what is most important about cannabis use may be how much it interferes with daily
functioning in individuals with heightened BSD risk rather than how frequently they use
cannabis. We also see that concerns about happiness may exacerbate difficulties with stopping
cannabis use. These results underscore the importance of considering both positive and negative

emotion processes in understanding cannabis use in mood-disordered populations.



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 19

References

Alloy, L. B., Olino, T., Freed, R. D., & Nusslock, R. (2016). Role of reward sensitivity and
processing in major depressive and bipolar spectrum disorders. Behavior Therapy, 47(5),
600-621. https://doi.org/10.1016/j.beth.2016.02.014

Altman, E. G., Hedeker, D., Peterson, J. L., & Davis, J. M. (1997). The Altman self-rating mania
scale. Biological Psychiatry, 42(10), 948-955. https://doi.org/10.1016/S0006-
3223(96)00548-3

American Psychiatric Association. (2022). Diagnostic and statistical manual of mental
disorders (5th ed., text rev.). https://doi.org/10.1176/appi.books.9780890425787

Arjmand, S., Behzadi, M., Kohlmeier, K. A., Mazhari, S., Sabahi, A., & Shabani, M. (2019).
Bipolar disorder and the endocannabinoid system. Acta Neuropsychiatrica, 31(4), 193-
201. https://doi.org/10.1017/neu.2019.21

Arnett, J. J. (2000). Emerging adulthood: A theory of development from the late teens through
the twenties. American Psychologist, 55(5), 469-480. https://doi.org/10.1037/0003-
066X.55.5.469

Baethge, C., Hennen, J., Khalsa, H. M. K., Salvatore, P., Tohen, M., & Baldessarini, R. J.
(2008). Sequencing of substance use and affective morbidity in 166 first-episode bipolar I
disorder patients. Bipolar Disorders, 10(6), 738-741. https://doi.org/10.1111/j.1399-
5618.2007.00575.x

Bartoli, F., Crocamo, C., & Carra, G. (2019). Cannabis use disorder and suicide attempts in
bipolar disorder: A meta-analysis. Neuroscience and Biobehavioral Reviews, 103, 14-20.
https://doi.org/10.1016/j.neubiorev.2019.05.017

Bashford, J., Flett, R., & Copeland, J. (2010). The Cannabis Use Problems Identification Test


https://doi.org/10.1016/j.neubiorev.2019.05.017
https://doi.org/10.1016/j.neubiorev.2019.05.017

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 20

(CUPIT): Development, reliability, concurrent and predictive validity among adolescents
and adults. Addiction, 105(4), 615-625. https://doi.org/10.1111/].1360-
0443.2009.02859.x

Broyd, S. J., Hell, H. v., Beale, C., Yiicel, M., & Solowij, N. (2016). Acute and chronic effects of
cannabinoids on human cognition: A systematic review. Biological Psychiatry, 79(7),
557-567. https://doi.org/10.1016/j.biopsych.2015.12.002

Buckner, J. D., Zvolensky, M. J., Crosby, R. D., Wonderlich, S. A., Ecker, A. H., & Richter, A.
(2015). Antecedents and consequences of cannabis use among racially diverse cannabis
users: An analysis from ecological momentary assessment. Drug and Alcohol
Dependence, 147, 20-25. https://doi.org/10.1016/j.drugalcdep.2014.12.022

Carl, J. R., Soskin, D. P., Kerns, C., & Barlow, D. H. (2013). Positive emotion regulation in
emotional disorders: A theoretical review. Clinical Psychology Review, 33(3), 343-360.
https://doi.org/10.1016/j.cpr.2013.01.003

Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation, and affective
responses to impending reward and punishment: The BIS/BAS scales. Journal of
Personality and Social Psychology, 67(2), 319-333. https://doi.org/10.1037/0022-
3514.67.2.319

Caseras, X., Lawrence, N. S., Murphy, K., Wise, R. G., & Phillips, M. L. (2013). Ventral
striatum activity in response to reward: differences between bipolar I and Il disorders.
American Journal of Psychiatry, 170(5), 533-541.
https://doi.org/10.1176/appi.ajp.2012.12020169

Chakroun, N., Johnson, E. I., & Swendsen, J. (2010). Mood and personality-based models of



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 21

substance use. Psychology of Addictive Behaviors, 24(1), 129-136.
https://doi.org/10.1037/a0018184

Cranford, J., Nolen-Hoeksema, S., & Zucker, R. (2011). Alcohol involvement as a function of
co-occurring alcohol use disorders and major depressive episode: Evidence from the
national epidemiologic survey on alcohol and related conditions. Drug and Alcohol
Dependence, 117(2-3), 145-151. https://doi.org/10.1016/j.drugalcdep.2011.01.011

Dodd, A. L., Gilbert, K., & Gruber, J. (2020). Beliefs about the automaticity of positive mood
regulation: Examination of the BAMR-Positive Emotion Downregulation Scale in
relation to emotion regulation strategies and mood symptoms. Cognition and Emotion,
34(2), 384-392. https://doi.org/10.1080/02699931.2019.1626700

Dutra, S. J., Cunningham, W. A., Kober, H., & Gruber, J. (2015). Elevated striatal reactivity
across monetary and social rewards in bipolar I disorder. Journal of Abnormal
Psychology, 124(4), 890-904. https://doi.org/10.1037/abn0000092

Dutra, S. J., West, T., Impett, E., Oveis, C., Kogan, A., Keltner, D & Gruber, J. (2014).
Rose-colored glasses gone too far? Mania predicts biased emotion experience and
empathic inaccuracy in couples. Motivation and Emotion, 38, 157-165.
https://doi.org/10.1007/s11031-013-9363-4

Eckblad, M., & Chapman, L. J. (1986). Development and validation of a scale for hypomanic
personality. Journal of Abnormal Psychology, 95(3), 214-222.
https://doi.org/10.1037/0021-843X.95.3.214

Fischer, B., Russell, C., Rehm, J., & Leece, P. (2018). Assessing the public health impact of


https://doi.org/10.1016/j.drugalcdep.2011.01.011

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 22

cannabis legalization in Canada: Core outcome indicators towards an ‘index’ for
monitoring and evaluation. Journal of Public Health, 41(2), 412-421.
https://doi.org/10.1093/pubmed/fdy090

Fontanella, C. A., Steelesmith, D. L., Brock, G., Bridge, J. A., Campo, J. V., & Fristad, M. A.
(2021). Association of cannabis use with self-harm and mortality risk among youths with
mood disorders. JAMA Pediatrics, 175(4), 377-384.
https://doi.org/10.1001/jamapediatrics.2020.5494

Ford, B. Q., Mauss, I. B., & Gruber, J. (2015). Valuing happiness is associated with bipolar
disorder. Emotion, 15(2), 211-222. https://doi.org/10.1037/emo0000048

Fredrickson, B. L. (1998).What good are positive emotions? Review of General Psychology,
2(3), 300-319. https://doi.org/10.1037/1089-2680.2.3.300

Fredrickson, B. L. (2001). The role of positive emotions in positive psychology: The
broaden-and-build theory of positive emotions. American Psychologist, 56(3), 218-226.
https://doi.org/10.1037/0003-066X.56.3.218

Fredrickson, B. L., Tugade, M. M., Waugh, C. E., & Larkin, G. R. (2003). What good are
positive emotions in crisis? A prospective study of resilience and emotions following the
terrorist attacks on the United States on September 11th, 2001. Journal of Personality
and Social Psychology, 84(2), 365-376. https://doi.org/10.1037/0022-3514.84.2.365

Giovanelli, A., Hoerger, M., Johnson, S. L., & Gruber, J. (2013). Impulsive responses to positive
mood and reward are related to mania risk. Cognition & emotion, 27(6), 1091-1104.
https://doi.org/10.1080/02699931.2013.772048

Green, M. J., Cahill, C. M., & Malhi, G. S. (2007). The cognitive and neurophysiological basis


https://psycnet.apa.org/doi/10.1037/0003-066X.56.3.218

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 23

of emotion dysregulation in bipolar disorder. Journal of Affective Disorders, 103(1-3),
29-42. https://doi.org/10.1016/j.jad.2007.01.024

Gruber, J. (2011). When feeling good can be bad: Positive emotion persistence (PEP) in bipolar
disorder. Current Directions in Psychological Science, 20(4), 217-221.
https://doi.org/10.1177/0963721411414632

Gruber, J., Villanueva, C., Burr, E., Purcell, J. R., & Karoly, H. (2019). Understanding and
taking stock of positive emotion disturbance. Social and Personality Psychology
Compass, 14(1), e12515. https://doi.org/10.1111/spc3.12515

Guxens, M., Nebot, M., & Ariza, C. (2007). Age and sex differences in factors associated with
the onset of cannabis use: A cohort study. Drug and Alcohol Dependence, 88(2-3), 234-
243.

Hair, J., & Alamer, A. (2022). Partial Least Squares Structural Equation Modeling (PLS-SEM)
in second language and education research: Guidelines using an applied example.
Research Methods in Applied Linguistics, 1(3), 100027.
https://doi.org/10.1016/j.rmal.2022.100027

Hechtman, L. A., Raila, H., Chiao, J. Y., & Gruber, J. (2013). Positive emotion regulation and
psychopathology: A transdiagnostic cultural neuroscience approach. Journal of
Experimental Psychopathology, 4(5), 502-528. https://doi.org/10.5127/jep.030412

Henquet, C., Krabbendam, L., de Graaf, R., ten Have, M., & van Os, J. (2006). Cannabis use
and expression of mania in the general population. Journal of Affective Disorders, 95(1-
3), 103-110. https://doi.org/10.1016/j.jad.2006.05.002

Hines, L. A., Freeman, T. P., Gage, S. H., Zammit, S., Hickman, M., Cannon, M., Munafo, M.,



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 24

MacLeod, J., & Heron, J. (2020) Association of high-potency cannabis use with mental
health and substance use in adolescence. JAMA Psychiatry, 77(10), 1044-1051.
doi:10.1001/jamapsychiatry.2020.1035

Ibonie, S. G., Young, I. B, Ploe, M. L., Mauss, I. B., Alloy, L. B., Borelli, J. L., Bullock, B.,
Holley, S. R., Jopling, E., Kamble, S., LeMoult, J., Mason, L., Moriarty, D., Nusslock,
R., Okuma, A., Rutledge, R. B., Strauss, G.., Villanueva, C. M., & Gruber, J. (2025).
Bipolar spectrum risk and social network dimensions in emerging adults: Two social
sides? Journal of Social and Clinical Psychology, 44(1), 1-28.
https://doi.org/10.1521/jscp.2025.44.1.001

Jefsen, O. H., Erlangsen, A., Nordentoft, M., & Hjorthgj, C. (2023). Cannabis use disorder and
subsequent risk of psychotic and nonpsychotic unipolar depression and bipolar disorder.
JAMA Psychiatry, 80(8), 803-810. doi:10.1001/jamapsychiatry.2023.1256

Johnson, S. L., Gruber, J., & Eisner, L. R. (2007). Emotion and Bipolar Disorder. In J.
Rottenberg & S. L. Johnson (Eds.), Emotion and psychopathology: Bridging affective
and clinical science (pp. 123-150). Washington, D.C: American Psychological
Association (APA) Books. https://doi.org/10.1037/11562-006

Johnson, S. L., Ruggero, C. J., & Carver, C. S. (2005). Cognitive, behavioral, and affective
responses to reward: Links with hypomanic symptoms. Journal of Social and Clinical
Psychology, 24(6), 894-906. https://doi.org/10.1521/jscp.2005.24.6.894

Jopling, E., Jameson, T., lbonie, S.G., Young, G., Mauss, 1.B., Alloy, L.B., Borelli, J.L., Bullock,
B., Holley, S.R., Kamble, S., Mason, L., Moriarity, D.P., Nusslock, R., Okuma, A.,

Rutledge, R.B., Strauss, G.P., Van Bavel, J.J., Villanueva, C.M., Gruber, J., & LeMoult,


https://doi.org/10.1521/jscp.2025.44.1.001
https://doi.org/10.1037/11562-006

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 25

J. (2025). Testing models of resilience in university students: A multi-site
study. Affective Science. https://doi.org/10.1007/s42761-025-00322-z

Kedzior, K. K., & Laeber, L. T. (2014). A positive association between anxiety disorders and
cannabis use or cannabis use disorders in the general population - a meta-analysis of 31
studies. BMC Psychiatry, 14, 1-22. https://doi.org/10.1186/1471-244X-14-136

Khan, S. S., Secades-Villa, R., Okuda, M., Wang, S., Pérez-Fuentes, G., Kerridge, B. T., &
Blanco, C. (2013). Gender differences in cannabis use disorders: Results from the
National Epidemiologic Survey of Alcohol and Related Conditions (NESARC). Drug
and Alcohol Dependence, 130(1-3), 101-108.

Lee, J. L., Bertoglio, L. J., Guimardes, F. S., & Stevenson, C. W. (2017). Cannabidiol regulation
of emotion and emotional memory processing: Relevance for treating anxiety-related and
substance abuse disorders. British Journal of Pharmacology, 174(19), 3242-3256.
https://doi.org/10.1111/bph.13724

Lev-Ran, S., Roerecke, M., Le Foll, B., George, T. P., McKenzie, K., & Rehm, J. (2014). The
association between cannabis use and depression: a systematic review and meta-analysis
of longitudinal studies. Psychological Medicine, 44(4), 797-810.
https://doi.org/10.1017/S0033291713001438

Luijten, M., Schellekens, A. F., Kihn, S., Machielse, M. W. J., & Sescousse, G. (2017).
Disruption of reward processing in addiction: An image-based meta-analysis of
functional Magnetic Resonance Imaging studies. JAMA Psychiatry, 74(4), 387-398.
https://doi.org/10.1001/jamapsychiatry.2016.3084

Maggu, G., Choudhary, S., Jaishy, R., Chaudhury, S., Saldanha, D., & Borasi, M. (2023).



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 26

Cannabis use and its relationship with bipolar disorder: A systematic review and meta-
analysis. Industrial Psychiatry Journal, 32(2), 202-214.
https://doi.org/10.4103/ipj.ipj_43 23

Martz, M. E., Trucco, E. M., Cope, L. M., Hardee, J. E., Jester, J. M., Zucker, R. A., & Heitzeg,
M. M. (2016). Association of marijuana use with blunted nucleus accumbens response to
reward anticipation. JAMA Psychiatry, 73(8), 838-844.
https://doi.org/0.1001/jamapsychiatry.2016.1161

Mauss, I. B., Tamir, M., Anderson, C. L., & Savino, N. S. (2011). Can seeking happiness make
people unhappy? Paradoxical effects of valuing happiness. Emotion, 11(4), 807—-815.
https://doi.org/10.1037/a0022010

Meads, D. M., & Bentall, R. P. (2008). Rasch analysis and item reduction of the hypomanic
personality scale. Personality and Individual Differences, 44(8), 1772-1783.
https://doi.org/10.1016/j.paid.2008.02.009

Miranda, A., Roberts, B. Z., Holloway, B. M., Peek, E., Rosberg, H., Ayoub, S. M., ... & Young,
J. W. (2025). Chronic cannabis use in people with bipolar disorder is associated with
comparable decision-making and functional outcome to healthy participants.
Translational Psychiatry, 15(1), 506. https://doi.org/10.1038/s41398-025-03718-4

Narrow, W. E., Clarke, D. E., Kuramoto, S. J., Kraemer, H. C., Kupfer, D. J., Greiner, L., &
Regier, D. A. (2013). DSM-5 field trials in the United States and Canada, Part IlI:
development and reliability testing of a cross-cutting symptom assessment for DSM-5.
American Journal of Psychiatry, 170(1), 71-82.
https://doi.org/10.1176/appi.ajp.2012.12071000

Nusslock, R., & Alloy, L. B. (2017). Reward processing and mood-related symptoms: An RDoC



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 27

and translational neuroscience perspective. Journal of Affective Disorders, 216, 3-16.
https://doi.org/10.1016/j.jad.2017.02.001

Ouellette, M. J., Puccinelli, C., Rowa, K., Elcock, A. & McCabe, R. E. (2019). Cannabis use in
patients seeking therapy for anxiety and related disorders: A descriptive study. Canadian
Journal of Addiction, 10, 30-37. https://doi.org/10.1097/CXA.0000000000000060

Patel, R. S., Cheema, Z., Singla, A., Cornejo, M., & Verma, G. (2022). Cannabis use is an
independent risk factor for manic episode: A report from 380,265 bipolar inpatients.
Substance Use & Misuse, 57(3), 344-349.
https://doi.org/10.1080/10826084.2021.2012690

Perisetti, A., Gajendran, M., Dasari, C. S., Bansal, P., Aziz, M., Inamdar, S., Tharian, B., &
Goyal, H. (2020). Cannabis hyperemesis syndrome: An update on the pathophysiology
and management. Annals of Gastroenterology, 33(6), 571-578.
https://doi.org/10.20524/a0¢.2020.0528

Philbin, M. M., Mauro, P. M., Santaella-Tenorio, J., Mauro, C. M., Kinnard, E. N., Cerda, M., &
Martins, S. S. (2019). Associations between state-level policy liberalism, cannabis use,
and cannabis use disorder from 2004 to 2012: Looking beyond medical cannabis law
status. International Journal of Drug Policy, 65, 97-103.
https://doi.org/10.1016/j.drugpo.2018.10.010

Pinto, J. V., Medeiros, L. S., Santana da Rosa, G., Santana de Oliveira, C. E., Crippa, J. A. S.,
Passos, I. C., & Kauer-Sant'Anna, M. (2019). The prevalence and clinical correlates of
cannabis use and cannabis use disorder among patients with bipolar disorder: A
systematic review with meta-analysis and meta-regression. Neuroscience and

Biobehavioral Reviews, 101, 78-84. https://doi.org/10.1016/j.neubiorev.2019.04.004


https://doi.org/10.1080/10826084.2021.2012690
https://doi.org/10.1016/j.neubiorev.2019.04.004

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 28

Preuss, U. W., Hesselbrock, M. N., & Hesselbrock, V. M. (2023). A prospective comparison of
Bipolar I and 11 subjects with and without comorbid cannabis use disorders from the
COGA dataset. Brain Sciences, 13(8), 1130. https://doi.org/10.3390/brainsci13081130

Riboulet-Zemouli, K. (2020). ‘Cannabis’ ontologies I: Conceptual issues with cannabis and
cannabinoids terminology. Drug Science, Policy and Law, 6.
https://doi.org/10.1177/2050324520945797

Shiota, M. N., Campos, B., Oveis, C., Hertenstein, M. J., Simon-Thomas, E., & Keltner, D.
(2017). Beyond happiness: Building a science of discrete positive emotions. American
Psychologist, 72(7), 617-643. https://doi.org/10.1037/a0040456

Sperry, S. H., Walsh, M. A., & Kwapil, T. R. (2015). Measuring the validity and psychometric
properties of a short form of the Hypomanic Personality Scale. Personality and
Individual Differences, 82, 52-57. https://doi.org/10.1016/j.paid.2015.03.004

Strakowski, S. M., DelBello, M. P., Fleck, D. E., & Arndt, S. (2000). The impact of substance
abuse on the course of bipolar disorder. Biological Psychiatry, 48(6), 477-485.
https://doi.org/10.1016/S0006-3223(00)00900-8

Sznitman, S. R., van Rijswijk, L., & Cousijn, J. (2022). Cannabis use as a predictor and outcome
of positive and negative affect in college students: An ecological momentary assessment
study. Addictive Behaviors, 128, 107221. https://doi.org/10.1016/j.addbeh.2021.107221

Tourjman, S. V., Buck, G., Jutras-Aswad, D., Khullar, A., Mclnerney, S., Saraf, G., Pinto, J. V.,
Potvin, S., Poulin, M.-J., Frey, B. N., Kennedy, S. H., Lam, R. W., MacQueen, G., Milev,
R., Parikh, S. V., Ravindran, A., Mclntyre, R. S., Schaffer, A., Taylor, V. H., van
Ameringen, M., Yatham, L. N., & Beaulieu, S. (2023). Canadian Network for Mood and

Anxiety Treatments (CANMAT) task force report: A systematic review and



O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 29

recommendations of cannabis use in bipolar disorder and major depressive disorder. The
Canadian Journal of Psychiatry, 68(5), 299-311.
https://doi.org/10.1177/07067437221099769

Twenge, J. M., Cooper, A., Joiner, T. E., Duffy, M. E., & Binau, S. G. (2019). Age, period, and
cohort trends in mood disorder indicators and suicide-related outcomes in a nationally
representative dataset, 2005-2017. Journal of Abnormal Psychology, 128(3), 185-199.
https://doi.org/10.1037/abn0000410

Tyler, E., Jones, S., Black, N., Carter, L. A., & Barrowclough, C. (2015). The relationship
between bipolar disorder and cannabis use in daily life: an experience sampling study.
PloS One, 10(3), €0123953. https://doi.org/10.1371/journal.pone.0123953

United Nations Office on Drugs and Crime (2021) Annual prevalence of the use of cannabis,
cocaine, opioids, opiates, amphetamine-type stimulants and "ecstasy" by region and
globally, 2020. United Nations. https://www.unodc.org/unodc/en/data-and-
analysis/wdr2022_annex.html

van Hell, H. H., Vink, M., Ossewaarde, L., Jager, G., Kahn, R. S., & Ramsey, N. F. (2010).
Chronic effects of cannabis use on the human reward system: an fMRI study. European
Neuropsychopharmacology, 20(3), 153-163.
https://doi.org/10.1016/j.euroneuro.2009.11.010

van Rossum, I., Boomsma, M., Tenback, D., Reed, C., & van Os, J. (2009). Does cannabis use
affect treatment outcome in bipolar disorder? A longitudinal analysis. The Journal of
Nervous and Mental Disease, 197(1), 35-40. doi: 10.1097/NMD.0b013e31819292a6

Vazquez, C. (2017). What does positivity add to psychopathology? An introduction to the


https://doi.org/10.1037/abn0000410

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 30

special issue on ‘positive emotions and cognitions in clinical psychology’. Cognitive
Therapy and Research, 41, 325-334. https://doi.org/10.1007/s10608-017-9847-8

Villanueva, C. M., Silton, R. L., Heller, W., Barch, D. M., & Gruber, J. (2021). Change is on the
horizon: Call to action for the study of positive emotion and reward in psychopathology.
Current Opinion in Behavioral Sciences, 39, 34-40.
https://doi.org/10.1016/j.cobeha.2020.11.008

Villanueva, C. M., Swerdlow, B. A., & Gruber, J. (2023). The challenge of emotion regulation in
bipolar disorder. In J. J. Gross & B. Q. Ford (Eds.), Handbook of emotion regulation (3rd
edition). Guilford Press.

Villanueva, C. M., Ibonie, S. G., Jensen, E., Eloy, L., Quoidbach, J., Bryan, A., D’Mello, S., &
Gruber, J. (2025). Experience-sampling approach to emotion differentiation and bipolar
mood risk in emerging adults. Journal of Emotion and Psychopathology, 1(2), 610-632.
https://doi.org/10.55913/joep.v1i2.43

Volkow, N. D., Fowler, J. S., Wang, G. J., Swanson, J. M., & Telang, F. (2007). Dopamine in
drug abuse and addiction: Results from imaging studies and treatment implications.
Molecular Psychiatry, 12(6), 561-578. https://doi.org/10.1038/sj.mp.4001939

Wright, N. E., Scerpella, D., & Lisdahl, K. M. (2016). Marijuana use is associated with
behavioral approach and depressive symptoms in adolescents and emerging adults. PloS
One, 11(11), e0166005. https://doi.org/10.1371/journal.pone.0166005

Young, G., Mauss, I. B., Jopling, E., Borelli, J. L., Nusslock, R., Ibonie, S. G., Villanueva, C.

M., & Gruber, J. (2025) A multi-site, longitudinal investigation of emerging adult mental
health across multiple stages of the COVID-19 pandemic. Scientific Reports, 15, 42030.

https://doi.org/10.1038/s41598-025-22792-8


https://doi.org/10.55913/joep.v1i2.43
https://doi.org/10.1038/sj.mp.4001939
https://doi.org/10.1371/journal.pone.0166005

O©CO~NOOOTA~AWNPE

BIPOLAR SPECTRUM CANNABIS USE - 31



14

15

16

17 BIPOLAR SPECTRUM CANNABIS USE - 32
18

19

20

21 Table 1. Regression Analyses for BD Risk Score (HPS-20) with Cannabis Use (Aim 1a)

22

23

24 CUPIT Item 3: CUPIT Item 4: CUPIT Item 5:

gg Frequency of Use Interference with Life Difficulty Stopping Use

% Predictor R® AR? p R? AR? B R AR? B
29

30

31

> Block 1 028 028 009 .009* 009 009*

34

35

36 Age -.023 001 -.043
37

38 Sex - 121%* -.079* -.057
39
jg Study Site 1=.265**; 2=.010; 1=.086; 2=.055; 1=.155%*; 2=.063;
42 3=.022; 4=-.006; 3=.054; 4=-.012; 3=.042; 5=.131%;
43 5=.173**; 6=.109%; 5=.090*; 6=.008; 6=.097*; 7=.002;
3‘5‘ 7=.045; 8=.124* 7=.007; 8=.032 8=.092

46
47
48
49
50 HPS-20 .050 .085* .030
51

52

53 Note: CUPIT = Cannabis Use Problems Identification Test; HPS-20 = Hypomanic Personality Scale; p = Standardized beta coefficients (individual beta values are from Model 2);
54 Study Site: 1=University of Colorado, Bouder; 2=University of California, Berkeley; 3=University of California, Irvine; 4=University of Georgia; 5=San Francisco State

55 University; 6=Temple University; 7=Northwestern University; 8=New York University; *p < .05, **p < .01.
56

57
58
59
60
61
62
63
64
65

Block 2 .030 .003 .016 .007* .010 .001




14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

BIPOLAR SPECTRUM CANNABIS USE - 33

Table 2. Regression Analyses for BD Risk Score (HPS-20) with Cannabis Use after Accounting for Current Symptoms (Aim 1b)

Predictor

Block 1

Age
Sex

Study Site

Block 2

DSM5-Dep

DSM5-Mania

ASRM

Block 3

HPS-20

CUPIT Item 3:
Frequency of Use

R? AR? B
.029 .029**
-.025
-.130**

1=.276**; 2=.012;
3=.021; 4=.001;
5=.162**; 6=.112%*;
7=.051; 8=.110*

.036 .007

.033

.007

-.053

.038 .003

.049

CUPIT Item 4:
Interference with Life
R? AR? B
.010 .010*
-.001
-.083*
1=.091; 2=.058;
3=.053; 4=-.009;
5=.085%*; 6=.013;
7=.010; 8=.037
.019 .010*
.066
.040
.014
.022 .003
+
.055

CUPIT Item 5:
Difficulty Stopping Use
R? AR? B
.009 .009
-.044
-.066
1=.169%*; 2=.066;
3=.042; 5=.129%;
6=.099*; 7=.008;
8=.088
.016 .007
.066
-.017
-.019
.017 .001
.024

Note: CUPIT = Cannabis Use Problems Identification Test; HPS-20 = Hypomanic Personality Scale; DSM5:Dep = DSM-5 Level 1 Cross-Cutting Measure for Depression
Domain; DSM5-Mania = DSM-5 Level 1 Cross-Cutting Measure for Mania Domain; ASRM = Altman Self-Rating Mania Scale; 3 = Standardized beta coefficients (individual
beta values are from Model 3); Study Site: 1=University of Colorado, Bouder; 2=University of California, Berkeley; 3=University of California, Irvine; 4=University of Georgia;

5=San Francisco State University; 6=Temple University; 7=Northwestern University; 8=New York University; *p < .05, **p < .01.
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Table 3. Regression Analyses for Current Mood Symptom Scores with Cannabis Use (Aim 1c)

Predictor

Block 1

Age
Sex

Study Site

Block 2

DSM5:Dep

DSM5: Mania

ASRM

CUPIT Item 3:
Frequency of Use

R? AR? B
.030 .030**
-.021
-.136**

1=.271**; 2=.010;
3=.020; 4=-.001,
5=.159**; 6=.112%*;
7=.041; 8=.113*

.038 .007+

.030

.018

-.048

CUPIT Iltem 4:
Interference with Life
R? AR?2 B
.010 .010*
-.003
-.086*
1=.088; 2=.056;
3=.052; 4=-.010;
5=.083*; 6=.004;
7=.004; 8=.038
.020 .010*
.073*
.052
.025
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CUPIT Item 5:
Difficulty Stopping Use
R? AR? B
.010 .010*
-.049
-.072

1=.168*; 2=.065; 3=.041;

5=.128%*; 6=.094%;
7=.004; 8=.086

.016 .006

.064

-.014

-.031

Note: CUPIT = Cannabis Use Problems Identification Test; HPS-20 = Hypomanic Personality Scale; DSM5:Dep = DSM-5 Level 1 Cross-Cutting Measure for Depression
Domain; DSM5-Mania = DSM-5 Level 1 Cross-Cutting Measure for Mania Domain; ASRM = Altman Self-Rating Mania Scale; B = Standardized beta coefficients (individual
beta values are from Model 2); Study Site: 1=University of Colorado, Bouder; 2=University of California, Berkeley; 3=University of California, Irvine; 4=University of Georgia;

5=San Francisco State University; 6=Temple University; 7=Northwestern University; 8=New York University; *p < .05, **p < .01.
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Table 4. Regression Analyses for Emotion Experience (NnDES-PA, mDES-NA) scores with Cannabis Use (Aim 2a)

Predictor

Block 1

Age
Sex

Study Site

Block 2

mMDES-PA

mDES-NA

CUPIT Item 3:
Frequency of Use

R? AR? B
032 .032%*
-.019
-.129%*

1=.264**; 3=.025;
4=.001; 5=.167**;
6=.101%*; 7=.036;
8=.118*

.042 .010*

-.083*

-.033

CUPIT Iltem 4:
Interference with Life
RZ ARZ B
.012 .012*
-.007
-.094*
1=.097; 3=.054;
4=-.002; 5=.087*;
6=-.034; 7=.007;
8=.031
.024 .012*
-.080*
.075*

CUPIT Item 5:
Difficulty Stopping Use
RZ ARZ B
012 .011*
-.044
-.081*
1=.160*; 3=.044;
5=.133*; 6=.082;
7=.001; 8=.084
.018 .006
-.065
.000

Note: CUPIT = Cannabis Use Problems Identification Test; mDES-PA = modified Differential Emotions Scale - Positive Affect subscale; mDES-NA = modified Differential
Emotions Scale - Negative Affect subscale; § = Standardized beta coefficients (individual beta values are from Model 2); Study Site: 1=University of Colorado, Bouder;

2=University of California, Berkeley; 3=University of California, Irvine; 4=University of Georgia; 5=San Francisco State University; 6=Temple University; 7=Northwestern
University; 8=New York University; *p < .05, **p < .01.



14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

BIPOLAR SPECTRUM CANNABIS USE - 36

Table 5. Regression Analyses for Reward Responsiveness (BAS-RR) total score with Cannabis Use (Aim 2b)

Predictor

Block 1

Age
Sex

Study Site

Block 2

BAS-RR

CUPIT Item 3:
Frequency of Use

R? AR? B
.033 .033**
.010
111**
1=-.270**; 2=-
.007; 3=-.023; 4=-
.000; 5=-.188**;

6=-.105*; 7=-.048

.035 .002

-.040

CUPIT Iltem 4:
Interference with Life
RZ ARZ B
.008 .008
.019
.061
1=-.096; 2=-
.052; 3=-.057;
4=-,002; 5=-
.090*; 6=.014;
7=-.016
.012 .005*
-.071*

CUPIT Item 5:
Difficulty Stopping Use
RZ ARZ B
.010 .010
.046
042

1=-.160%*; 2=-.064;
3=-.045; 5=-.144%;
6=-.090*; 7=-.009

011 .001

-.032

Note: CUPIT = Cannabis Use Problems Identification Test; BAS-RR = Behavioral Activation System - Reward Responsiveness Subscale; B = Standardized beta coefficients

(individual beta values are from Model 2); Study Site: 1=University of Colorado, Bouder; 2=University of California, Berkeley; 3=University of California, Irvine; 4=University of

Georgia; 5=San Francisco State University; 6=Temple University; 7=Northwestern University; 8=New York University; *p < .05, **p < .01.
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18

19 Table 6. Regression Analyses for Positive Emotion Valuation (VHQ) Total Scores with Cannabis Use (Aim 2c)

20

21

gg CUPIT Item 3: CUPIT Item 4: CUPIT Item 5:

24 Frequency of Use Interference with Life Difficulty Stopping Use
52 Predictor R? AR? P R AR? P a AR ’
27

28 Block 1 .028 .028** .009 .009* .010 .010*

29
30
31
32
33
34 Sex -.126%* -.080* -.054

35

36 Study Site 1=.266**; 2=.012; 1=.084; 2=.037; 1=.162%*; 2=.067; 3=.042;
37 3=.021; 4=-.006; 3=.053; 4=-.013; 5=.124*; 6=.097%;

38 5=.166%*; 6=.112*; 5=.067; 6=-.004; 7=.001; 8=.095

39 = 040- 8= 130% - 001: 8=
20 7=.040; 8=.132 7=.001; 8=.035

41
42
43
44
45
46 VHQ-total 067* 011 074*
47

48

49
50 Note: CUPIT = Cannabis Use Problems Identification Test; VHQ = Valuing Happiness Questionnaire; § = Standardized beta coefficients (individual beta values are from Model

51 2); Study Site: 1=University of Colorado, Bouder; 2=University of California, Berkeley; 3=University of California, Irvine; 4=University of Georgia; 5=San Francisco State
52 University; 6=Temple University; 7=Northwestern University; 8=New York University; *p < .05, **p < .01.

53
54
55
56
57
58
59
60
61
62
63
64
65

Age -023 002 -.050

Block 2 031 003+ .010 .000 014 .004*
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