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ABSTRACT

CANNABIS-RELATED NEGATIVE CONSEQUENCES AS MOTIVATORS OF CHANGE

IN CANNABIS USE

Prior literature has shown that the association between cannabis use and cannabis-related
negative consequences is small to moderate (Pearson, 2019), which may be due in part to
limitations in how consequences are measured. Existing measures may fail to capture relevant,
cannabis-specific consequences, and no prior studies have examined how individual
consequences relate to motivation to change cannabis use. Importantly, cannabis-related negative
consequences may be uniquely associated with use, both in the extent to which increased use
predicts specific consequences and in the extent to which those consequences motivate
individuals to change their use. Focusing on how specific consequences motivate change may
provide clinical utility and help clarify the association between cannabis use and consequences,
which may appear attenuated when examined using aggregate measures. The present study
aimed to develop a comprehensive inventory of cannabis-related negative consequences,
evaluate a measure assessing the extent to which individual consequences motivate change, and
examine how specific consequences are associated with cannabis use frequency. Results
indicated that 28 additional cannabis-related negative consequences were identified beyond those
included in the Marijuana Consequences Questionnaire (MAC-Q). The motivational
consequences scale demonstrated acceptable convergent validity through significant associations
with SOCRATES subscales. Several newly identified consequences increased the extent to
which the MAC-Q predicted cannabis use frequency. Findings further indicated that

consequences vary in the extent to which they motivate change, with some consequences being
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significantly more motivational than others. At the individual level, certain highly motivational
consequences were negatively associated with cannabis use frequency, while others were
positively associated or not significantly related, suggesting that consequences function
heterogeneously. Overall, these findings highlight the importance of examining specific
consequences rather than aggregate scores and suggest that the relationship between cannabis use

and consequences is more complex than previously understood.
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Introduction

Prior literature shows mixed results regarding the strength of the association between
cannabis use and cannabis-related negative consequences (for review see Pearson, 2019). Several
studies that have examined p-values to assess the association between cannabis use and
cannabis-related negative consequences have shown the association to be significant. Pearson
(2019) completed a meta-analysis of 19 studies that examined the association between cannabis
use and cannabis-related negative consequences. In those studies, cannabis use frequency had a
small to moderate association with cannabis-related negative consequences, and cannabis use
frequency alone accounted for a small portion of the variance in cannabis-related negative
consequences. More specifically, Pearson (2019) found a weighted correlation coefficient of
0.37, which indicated that cannabis use accounted for just 13.5% of the variance in cannabis-
related negative consequences. In Pearson’s (2019) review only one of 19 studies included
cannabis use quantity as an indicator of cannabis use, while the other 18 used cannabis use
frequency.

Cannabis use is most commonly assessed by measuring frequency of use (Pearson, 2019).
Tobacco and alcohol use are typically assessed based on the quantity consumed (Dawson, 2003;
Heatherton, et al., 1989), measured by the number of cigarettes smoked or standard drinks
consumed, respectively. Frequency of cannabis use is likely assessed more often than quantity
because, while some researchers have suggested the implementation of a standard dose of
cannabis (Freeman & Lorenzetti, 2020), the ways in which cannabis is bought and used makes it
difficult for individuals to accurately know and report the number of standardized doses they use
(Tyskiewicz, In Press). While some cannabis research has assessed quantity of cannabis used by

asking participants to report the weight in grams of cannabis they use (Asbridge et al., 2014;



Tomko et al., 2018; Borodovsky et al., 2024), often assessed by using the Timeline Follow-back
measure (Norberg et al., 2012; Hjorthgj et al., 2012), more recent research has shown that
individuals estimate the weight of the cannabis they use inaccurately (Prince et al., 2018). This
limits the findings to describing the association between cannabis-related negative consequences
and cannabis use frequency. Assessing cannabis frequency alone fails to consider cannabis use
quantity and cannabis product potency. Therefore, cannabis use frequency is not an accurate
measure of overall use, as an individual that uses far more cannabis at higher potencies than
another individual may use less frequently. Pearson (2019) concluded that additional indicators
of cannabis use may be needed to examine the true association between cannabis use and
cannabis-related negative consequences.

Cannabis use quantity measures assess the weight of cannabis products used, or the
number of units of cannabis products that individuals consume (Asbridge et al., 2014). For
example, cannabis use quantity has been used as a measure of number of quarter grams (Walden
& Earleywine, 2008), grams used (Pedersen et al., 2012), joints smoked (Zeisser et al., 2012;
Grant & Pickering, 1998), and hits inhaled (Keith et al., 2017). Prior research suggests that the
association between cannabis use quantity and cannabis-related negative consequences is weak
to moderate with most indicating a significant positive association between cannabis use quantity
and cannabis-related negative consequences (Arria et al., 2015; Gette, 2021; Walden &
Earleywine, 2008). By examining Spearman's rank correlation coefficient, Gette (2021) found
that cannabis use frequency had a strong association with cannabis--related consequences (1’s =
0.63 - 0.85), while the association between cannabis use quantity and cannabis--related negative
consequences was weak to moderate (r’s = 0.17 - 0.28). Similarly, Montes (2021) found that

cannabis use frequency was a more robust indicator of cannabis-related negative consequences



than cannabis use quantity and found that the strength of the association between cannabis use
quantity and cannabis-related negative consequences was weak.

Another indicator of cannabis use that may help explain the association between cannabis
use and cannabis-related negative consequences is cannabis product potency, i.e., the amount of
the psychoactive compound, typically Tetrahydrocannabinol (THC), in the product (Prince &
Conner, 2019). Researchers have suggested that increases in cannabis product potency and the
use of high potency cannabis products may be associated with higher rates of cannabis-related
negative consequences (Lafaye et al., 2017; Pierre, 2017; Hall & Solowij, 1998). Some research
has shown that the association between cannabis product potency and cannabis-related negative
consequences is nuanced (Prince & Conner, 2019). Research has shown that high potency
products are associated with more severe cannabis-related negative consequences than low
potency products (Gunn et. al., 2020). However, the association between cannabis product
potency and cannabis-related negative consequences across product types is largely unknown.

One study that aimed to examine the associations between cannabis product potency and
mental and physical health outcomes found that using the potency of cannabis products as a
single variable across product types resulted in the obscuration of true associations (Prince &
Conner, 2019). Prince and Conner (2019) found that the mean potency for cannabis flower was
20% THC, while the mean potency for cannabis concentrates was 76% THC. The large gap
between flower and concentrate potencies created what researchers called the “potency valley”,
which obscured the associations between cannabis product potency and other variables.

Prince and Conner (2019) showed that potency should not be analyzed across product
types as a single variable. Accounting for potency within product type may allow researchers to

elucidate the association between potency and cannabis-related negative consequences. This is



consistent with Pearson’s (2019) recommendations regarding the utilization of multiple
indicators of cannabis use to see clearly how cannabis use predicts consequences. Borodovsky
(2022) suggested that utilizing measures of cannabis use that include the milligrams of THC
ingested is necessary to represent cannabis use comprehensively and to inform public health
policymakers. The National Institutes of Health published a notice of information regarding the
establishment of a standard unit of 5Smg THC to be used in research (Freeman & Lorenzetti,
2020).

Tyskiewicz and colleagues (In Press) showed that the number of standard doses ingested,
or the amount of THC ingested, did not significantly predict cannabis-related negative
consequences. Analyses showed that potency, cannabis quantity, and THC ingestion accounted
for a small amount of variance in cannabis-related negative consequences.

In sum, prior research shows that different facets and indicators of cannabis use predict
consequences uniquely. Comparatively, cannabis use frequency is a more robust predictor of
cannabis use than other measures of cannabis use. Therefore, using a measure of cannabis use
frequency is ideal when examining the associations between cannabis use and cannabis-related
negative consequences, and should be applied when elucidating how these concepts are related to
motivation.

Motivational substance use theory

Cooper (2016) considers Cox and Klinger’s (1988; 1990; 2004) model of alcohol use to
be the most widely known and influential motivational model of alcohol use. Cooper (2016)
posits that while it was initially developed to address motivations to use alcohol, its core
principles are generalizable enough to provide a useful framework for understanding motivations

for substance use generally. Cox and Klinger (1990) argue that the pursuit and enjoyment of



incentives and the avoidance of disincentives drive behavior or the absence thereof. Cox and
Klinger (2004) claim that a person’s motivation to use a substance can be seen as a complex
product of the incentives and consequences they associate with using that substance. Therefore,
substance use is thought to rely upon whether anticipated positive outcomes are thought to
outweigh negative outcomes of use and positive outcomes of not consuming the substance.

Learning theories based on operant conditioning posit that behavior is shaped by
reinforcement based on past experiences (Reynolds, 1975). Therefore, future substance use
behaviors are likely partially reliant upon the prior experiencing of substance use consequences.
When applied to individuals who use cannabis, theory posits that individuals who experience
severe or several negative outcomes are likely to reduce their cannabis use or fully abstain from
using cannabis to reduce the severity or number of consequences they experience or completely
evade consequences. While this assumption is theoretically sound, as noted above, research has
shown mixed results regarding the association between cannabis use and cannabis-related
negative consequences (Tyskiewicz, In Press).

According to the transtheoretical model (Prochaska et al., 1994), decisional balance is
considered a key component of a complex system of change, along with progression through
discrete stages of change, development of self-efficacy, and engagement in processes of change
(Migneault et al., (2005). As it plays a fundamental role in this process, decisional balance may
be a significant predictor of use, and in turn, change (Miller & Rose, 2015). Decision making
regarding the use of substances largely relied on individual*s’ consideration of positive and
negative consequences (Janis & Mann, 1977), which suggests that consequences should predict
future behavior and behavior change. Prochaska and colleagues (1997) showed that progression

through stages of change was associated with positive and negative consequences among



individuals quitting cigarettes and cocaine. As motivations to use and abstain from use are
largely consistent across substances (Cooper, 2016), these findings are likely generalizable to
cannabis use.

Why are use and consequences not more robustly associated?

The association between cannabis use frequency and cannabis-related negative
consequences is weak to moderate (Pearson, 2019). Motivational substance use theory posits that
as consequences provide “punishment” in the context of operant conditioning (Reynolds, 1975;
Cox & Klinger, 1988), this association should be stronger. One partial explanation for prior
findings is that prior studies have utilized measures that fail to consider all relevant cannabis-
related negative consequences (Lee et al., 2020). That is, there may be several cannabis-related
negative consequences that are not accounted for by current measures. If this is true, results of
studies utilizing current measures of cannabis-related negative consequences may be prone to
unnecessary error. More specifically, if there are cannabis-related negative consequences that are
not being accounted for by existing measures, the observed association between cannabis use
frequency and cannabis-related negative consequences may be obscured. That is, when measures
fail to capture the full range of relevant consequences experienced by individuals who use
cannabis, researchers cannot accurately determine the true nature or magnitude of the
relationship between cannabis use and its associated negative outcomes. As a result, studies
utilizing noncomprehensive measures may produce findings that incompletely represent the
association between cannabis use frequency and cannabis-related negative consequences.

The potential absence of certain cannabis-related negative consequences in these scales
may be explained by two ways in which these scales were developed. Firstly, several scales to

measure cannabis-related negative consequences were created by adapting scales that measure



alcohol-related negative consequences (Lee et al., 2021; Blevins et al., 2018; Copeland et al.,
2005; Simons et al., 2012; Stein et al., 2010). Secondly, several of these scales were developed
and validated using only college populations or samples that were not representative of broader
community of those who use cannabis (Lee et al., 2021).

Cannabis consequences measures being adapted from alcohol measures

Several cannabis-specific consequence measures have been adapted from alcohol related
measures (Johnson & White, 1989; Simons et al., 2012), as cannabis use and alcohol use share
many similar antecedents (Ellickson & Hays, 1991; Ellickson et al., 2004) and outcomes (Green
etal., 2016; Moss et al., 2014).

Negative consequences associated with cannabis use and alcohol use partially overlap
(Sokolovsky et al., 2020). For example, both cannabis and alcohol are associated with
impairment in occupational functioning (Crouse et al., 2019), achievement (El Ansari et al.,
2013; Brook et al., 2008), and issues associated with intoxication (Tart, 1970; Vonghia et al.,
2008) like cognitive impairment (Hall et al., 2016; Hayes et al., 2016). Some consequences like
respiratory issues are specific to cannabis use (Pearson 2019), while others like aggressive
behaviors are specific to alcohol use (Spear et al., 2014). Symptoms of heavy use may differ
significantly across drugs. While overconsumption of alcohol is associated with blackouts
(White, 2003) and vomiting (Mallett et al., 2006), the overconsumption of cannabis is associated
with paranoia (Freeman et al., 2015) and psychological discomfort (Moitra et al., 2015). Further,
consequences related to withdrawal symptoms of cannabis differ from those of alcohol. While
withdrawal from alcohol includes several more severe physical symptoms like tremors and
dehydration (Bayard et al., 2004) withdrawal symptoms of cannabis include symptoms that are

seen far less frequently with alcohol withdrawal like decreases in appetite and increases in



nightmares (Budney et al., 2006). While there are some similarities in alcohol and cannabis-
related negative consequences, symptom severity of shared items likely varies (Wardell et al.,
2020).

Given their derivation from existing measures of alcohol consequences, cannabis-related
negative consequences like dry mouth, social anxiety, and feelings of paranoia, which are unique
to cannabis and not typically experienced as a consequence of alcohol, are not included in many
of the current measures of cannabis-related negative consequences (Lee et al., 2021). Instead, the
Marijuana Consequences Questionnaire (MAC-Q; Simons et al., 2012), a 50 item self-report
measure that assesses the extent to which individuals experience negative consequences of
cannabis use, includes items that are more typically associated with alcohol use. These items
include “taking foolish risks”, “use influencing me to cause arguments”, “being rude, obnoxious
or insulting to others”, “having unprotected sexual activity” “doing impulsive things I later
regretted”, “getting into physical fights”, and “feeling angry” (Simons et al., 2012).

While validation of this scale has shown that some individuals do endorse these
consequences as resulting from cannabis use (Simons et al., 2012), examining prior research
allows us to see that the MAC-Q overemphasizes consequences that are far more associated with
alcohol-related negative consequences. For example, while the MAC-Q includes “getting into
physical fights”, no studies to date have established a causal relation between cannabis use and
violence (Volkow et al., 2024; Miller et al., 2020). Conversely, the MAC-Q doesn’t assess
cannabis-related consequences that have been established by large bodies of research like social
anxiety (Buckner et al., 2012) and psychosis (Colizzi & Murray, 2018). If cannabis-related
negative consequences scales were developed independently of alcohol measures, items like

“getting into physical fights”, which is the most infrequently endorsed item on the MAC-Q



(Simons et al., 2012), would likely not be included, while psychological consequences like
anxiety may be represented. Although existing measures have been successful in assessing
cannabis-related negative consequences that are similar to alcohol-related negative
consequences, the extent to which these measures assess consequences that are experienced with
cannabis but not alcohol is unclear. Therefore, the evaluation of cannabis consequences in a
manner that is separate from alcohol-related negative consequences is warranted.
Specific Cannabis-Related Negative Consequences

Cannabis-related negative consequences can be numerous, severe, and impact individuals
lives significantly (Simons et al., 2012). Cannabis use has been shown to be associated with
several negative consequences that span across several domains (Copeland et al., 2005).
Cannabis-related negative consequences regarding physical health include increased prevalence
of infectious diseases (Friedman et al., 2006), cancer (Mehra et al., 2006), oral cavity diseases
(Darling & Arendorf, 1992), pulmonary diseases (Pletcher et al., 2012), cardiovascular diseases
(Sidney, 2002), neurologic diseases (Block et al., 2000), optical conditions (Urey, 1991), renal
and urological dysfunction (Crowe et al., 2000).

Cannabis-related negative consequences regarding mental health include the development
and exacerbation of psychosis (Shrivastava et al., 2014), paranoia (Englund et al., 2013),
depression (Denson & Earleywine, 2006), experiencing prolonged states of tiredness and low
energy (Ronen et al., 2008), and anxiety disorders (De Dios et al., 2010).

Some cannabis-related negative consequences involve impacts on levels of achievement.
For example, cannabis use is associated with generally poor academic performance, lower

grades, lower classroom participation, worse attendance, more academic dishonesty, (Brook et



al., 2008). Similarly, cannabis use is associated with poor occupational performance (Schwenk,
1998).

Cannabis use may also result in use disorder (Hurd et al., 2014; Zehra et al., 2018). Some
individuals report feeling as though they need cannabis to function normally, having cravings to
use cannabis products, experiencing withdrawal symptoms when abstaining from cannabis use
(Curran et al., 2016).

Measuring specific domains of consequences

While numerous studies have analyzed specific cannabis-related negative consequences,
other studies have examined certain domains of consequences (Martin et al., 2006; Adamson &
Sellman, 2003). For example, prior research has looked at cannabis-related withdrawals (Budney
et al., 20006), tolerance (Ramaekers et al., 2020), and cannabis cravings (Heishman et al., 2001)
separately, while other studies have looked at the compilation of these variables in the context of
a broader construct, dependence (Martin et al., 2006). Inventories and validated scales have been
developed to assess these domains. Similarly, some scales have been developed to examine two
or more domains of cannabis-related negative consequences.

The Severity of Dependence Scale (SDS; Martin et al., 2006) is a 5-item scale that aims
to examine the extent to which individuals experience psychological dependence that is related
to feeling as though they have impaired control over their substance use, and preoccupation and
anxiety regarding substance use. This scale has been utilized in several studies to examine
impaired control and psychological dependence in the context of dependence of cannabis use.
That is, the scale doesn’t measure consequences that are specific to cannabis but takes a
substance agnostic approach by providing items and consequences that would apply to use across

substances.
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One measure that does test for cannabis-specific outcomes is the Cannabis Use Disorder
Identification Test (CUDIT; Adamson & Sellman, 2003; Adamson et al., 2010). This scale
examines indicators of existing cannabis use disorder by assessing for cannabis--specific
consequences regarding the extent to which individuals experience withdrawal symptoms and
the disrupting of functioning. These consequences lie in the context of interpersonal relationships
and psycho-physical functioning. Thus, the CUDIT provides a cannabis-specific approach to
assessing problematic cannabis use by focusing on consequences associated with impaired
functioning and symptoms of dependence.
Why we should examine overall consequences

While numerous studies have identified unique and specific consequences and examined
certain domains of consequences, accurately assessing the ways in which individuals experience
cannabis-related negative consequences is important, as doing so can allow us to examine how
problematic use occurs (Budney & Moore, 2002), and how cannabis-related negative
consequences are associated with other relevant variables (Levine et al., 2017), and ultimately
inform cannabis--specific treatments (McRae et al., 2003). Overall, comprehensive scales allow
us to examine variables that are associated with negative outcomes and understand how use
becomes problematic and the development of cannabis-focused clinical treatment to be more
effective at decreasing the cannabis-related negative consequences individuals experience.
Reviewing cannabis-related negative consequences scales

The Marijuana Problem Inventory (Vandrey et al., 2005) was adapted from the Rutgers
Alcohol Problem Index (RAPI; White & Labouvie, 1989) to assess cannabis-related negative
consequences in adolescents. The MAPI asks participants to indicate the frequency at which they

have experienced 23 consequences by choosing never, 1-2 times, 3-5 times, 6-10 times, or more
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than 10 times, which are scored 0 — 4 respectively. The MAPI was designed to be an indicator of
both cannabis dependence and withdrawal in the context of cannabis-related negative
consequences. That is, the scale assesses the extent to which individuals experience
consequences that are associated with cannabis dependence and withdrawal.

The Adolescent Cannabis Problems Questionnaire (CPQ-A; Martin et al., 2006) is a
measure designed to assess cannabis-related negative consequences among adolescents. The
CPQ-A includes a core set of items assessing general consequences experienced in recent
months, as well as additional items tailored to specific life domains such as family, romantic
relationships, employment, and academic functioning. Scores are summed to reflect overall
cannabis-related negative consequences, with subscales capturing distinct domains such as
psychosocial and physical consequences. This measure allows for a more comprehensive
assessment of the ways cannabis use may impact multiple areas of functioning.

The most frequently utilized measure to assess cannabis-related negative consequences is
the Marijuana Consequences Questionnaire (MACQ); Simons et al., 2012). Simons and
colleagues (2012) used confirmatory factor analysis to support their hypothesized 8-factor model
on cannabis--related consequences. The MAC-Q was initially developed to assess if participants
experienced 50 cannabis-related consequences in the prior 6-months before administration.
Researchers have since developed a brief 21-item version called the Brief Marijuana
Consequences Questionnaire (B-MACQ) (Simons, 2012). The MAC-Q was developed from the
Young Adult Alcohol Consequences Questionnaire (YAACQ) (Read et al., 2006), a 48-item
measure that examines alcohol-related consequences among adolescents. Factors on the MAC-Q
are identical to that of the YAACQ, which uses an 8-factor model that includes subtests for

Social-Interpersonal Consequences, Impaired Control, Self-Perception, Self-Care, Risky
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Behaviors, Academic/Occupational Consequences, Physical Dependence, and Blackout
Drinking. Researchers confirmed their hypothesis that the 8-factor structure validated for the
YAACQ would fit for the MAC-Q. To develop the MAC-Q, adaptations from the YAACQ were
made. For several items, the content remained the same, while “marijuana” was substituted for
“alcohol.” Items related to alcohol withdrawal were adapted to reflect what researchers
considered to be relevant to cannabis withdrawal. Similarly, alcohol hangover items were altered
to better reflect the delayed effects of cannabis (i.e., “felt in a fog, sluggish, tired, or dazed the
morning after using marijuana”; Lee et al., 2021). One important consideration is that research
and overall understanding of cannabis withdrawal and hangover has increased since the MAC-Q
was developed from the YAACQ in 2012.

Cannabis-use consequences and motivations to change use.

Understanding how cannabis-related negative consequences predict motivations to
change is important (Lee et al., 2021). Doing so allows researchers to further examine how
cannabis use disorder, and problematic use may be evaded. Findings can potentially help to
inform harm reduction cannabis specific treatments.

Using cannabis despite experiencing cannabis-related negative consequences is a
fundamental symptom of cannabis use disorder (American Psychiatric Association, 2022).
Identifying how cannabis-related negative consequences influence the likelihood of taking steps
toward change is an important research goal, as it would in turn elucidate how individuals make
changes in their cannabis use. Moreover, while some studies have examined how measures
assessing overall consequence scores are related to readiness and eagerness to change (Simons et
al., 2016) and cannabis use status, no prior studies have examined how individual cannabis-

related negative consequences are related to motivations to change cannabis use. It may be that
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some consequences, even those that are endorsed as frequent and severe, are not significant
motivating factors, while other consequences are.

Theoretically, cannabis-related negative consequences may be the primary reinforcer for
changing an individual’s cannabis use. Understanding how cannabis-related negative
consequences predict motivations to change individuals’ cannabis use may increase the extent to
which changes in cannabis use are understood, and in turn, inform cannabis--specific treatments
to increase effectiveness.

Several therapeutic techniques used to decrease the extent to which individuals
experience cannabis-related negative consequences emphasize clients’ motivation to change.
Motivational interviewing is a collaborative conversation style that is widely used in substance
use treatment (Noonan & Moyers, 1997). Motivational interviewing focuses on eliciting
personally relevant reasons to change use and works to resolve ambivalence, including
consideration of positive and negative consequences of cannabis use that could prompt
contemplation of or commitment toward change (Miller & Rollnick, 2013). Motivational
Interviewing acknowledges the ambivalence individuals experience regarding making changes in
their use (Hettema et al., 2005). That is, similarly to the theory discussed above, motivational
interviewing theory posits that individuals have reasons to sustain use that are largely based on
the positive consequences they experience as a result of their use and have reasons to change
their use that are largely based on the negative consequences they experience as a result of their
use (Rollnick et al., 2010). One main goal of motivational interviewing is to elicit change by
passively guiding the client to engage in change talk (Miller, 1983). This in turn makes the
cannabis-related negative consequences that the individual experiences and the positive

outcomes related to evading those consequences more salient to the client (Walker et al., 2011).
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Discussions in which clinicians use Motivational Interviewing are largely centered
around the consequences individuals experience when they use (D'Amico et al., 2015),
Motivational Interviewing in the cannabis treatment setting relies on the notion that cannabis-
related outcomes can elicit motivation (Miller, 1983). As stated above, it’s likely that some
cannabis-related negative consequences are more motivating than others regarding changing use.
A more comprehensive understanding of how specific consequences motivate change could
guide clinicians to focus their interventions on the cannabis-related consequences that most
effectively motivate individuals to change their use in ways that align with their personal
treatment goals.

One therapeutic modality that has been shown to be effective for mitigating cannabis-
related negative consequences by increasing clients’ motivations to change use is Motivational
Enhancement Therapy (MET; Miller, 1992). MET aims to help individuals identify motivation to
change their substance use to resolve ambivalence regarding their use and in turn decrease the
consequences they experience as a result of their use (Ball et al., 2007). Clinicians utilizing MET
generate a personalized feedback report based on participants’ self-reports, which is used to
highlight the consequences they experience via substance use (Miller, 1992). The objective of
this feedback is to facilitate contemplation of and commitment to change a client’s use and to
allow the client to consider how making changes could result in reduced harms (Crits-Christoph
er al., 2009). Understanding which consequences most effectively motivate change may help
clinicians using MET tailor their feedback sessions to focus on certain motivating consequences,
which could in turn increase the effectiveness of these interventions.

Cannabis-Related Negative Consequences Checklists

15



Lee and colleagues (2020) aimed to develop a comprehensive checklist of cannabis-
related negative consequences. They suggested that because cannabis consequences measures
were developed from alcohol consequences measures, they likely don’t account for cannabis
specific consequences. Lee and colleagues (2020) examined write--in data from a sample of
undergraduate college students that reported using cannabis “at least five times” in the past 30
days. Researchers contrasted the cannabis-related negative consequences participants reported by
those assessed on the RMPI and found several cannabis-specific consequences that were not
included on the RMPI.

The top ten most frequently endorsed consequences on the checklist were: had the
munchies, experienced dry mouth, acted foolish or goofy, had trouble remembering things, had
trouble concentrating or paying attention, had low motivation, felt paranoid, felt antisocial or
intentionally avoided others, developed a cough or had trouble breathing, and had problems
following through on things (Lee et al., 2020). Of these items, only two consequences (i.e., had
trouble concentrating or paying attention and had problems following through on things) were
partially reflected on the RMPI (i.e., not able to do your homework, study for a test, or complete
a work assignment).

On average, participants endorsed significantly more of the new consequences list items
than the RMPI items, which indicates that there are several important cannabis-related negative
consequences that are not accounted for by the RMPI (Lee et al., 2020). Therefore, scores on the
RMPI are unrepresentative of the true number of cannabis-related negative consequences that
participants experience. Instead, the RMPI is a measure of only cannabis-related negative

consequences that are reminiscent of alcohol-related negative consequences.
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Lee and colleagues (2020) also examined how cannabis use frequency was associated
with both the newly developed checklist and the RMPI. When regressed simultaneously, the new
consequences list was uniquely associated with use frequency, while the RMPI was not.
Endorsing a greater number of items on the RMPI, which are usually endorsed less frequently,
was associated with increased use compared to the new consequences list. In contrast, the
frequency of experiencing the consequences listed on the new consequences list showed a
stronger correlation with use than the RMPI (Lee et al., 2020).

While Lee and colleagues (2020) developed a checklist that was more comprehensive
than the RMPI, the developed checklist has limitations. Firstly, the checklist was developed by
utilizing samples of undergraduate college students only. Therefore, the checklist does not
generalize non-college students who use cannabis. For example, as issues pertaining to the
raising of children have been shown to be considerable substance use consequences, college
students are less likely to have children than non-college students.

The sample was comprised of individuals who used cannabis “at least five times in the
past 30 days”. Research has shown that acute consequences of substance use significantly differ
from chronic consequences (Kroon et al., 2021). Only a small portion of the sample used
cannabis habitually (Lee et al., 2020). Therefore, consequences that result from chronic use and
addiction were likely undetected and underrepresented. For example, the two most frequently
endorsed items on the checklist were “having the munchies” and “experiencing dry mouth”,
which are acute consequences (Ames et al., 2020; Grotenhermen & Miiller-Vahl, 2016) while the
two least frequently endorsed items were “had relationships with friends, partners, or family
impacted negatively” and “been in trouble with your school or your employer”, which are most

often consequences of chronic use (Castellanos-Ryan et al., 2022; Beverly et al., 2019).
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Examining the frequency at which participants that Lee and colleagues (2020) sampled reported
acute and chronic consequences suggests that there may have been relevant chronic
consequences that were not reported by the sample. Developing an inventory of cannabis-related
negative consequences with a sample of participants that use at high frequency may allow us to
measure both acute and chronic cannabis-related negative consequences.

The inclusion of chronic consequences of cannabis use, as well as those associated with
cannabis use disorder, is necessary for a comprehensive assessment of cannabis-related negative
consequences. Examining chronic consequences requires a sample of individuals who use
cannabis frequently, as these outcomes are more likely to occur among frequent users (Huynh et
al., 2016). The omission of chronic consequences represents a limitation of prior work, including
that of Lee and colleagues (2020). Accordingly, the development of a comprehensive inventory
that captures chronic consequences is warranted.

Conceptualizations of cannabis-related negative consequences

Cannabis-related negative consequences measures are used to represent overall
consequences by accounting for a sum of scores (Simons et al., 2012; Bravo et al., 2019; Lee et
al., 2021). That is, scales measuring cannabis-related negative consequences aim to examine how
many consequences individuals experience, and some evaluate the severity of those
consequences, yet they do not assess the extent to which those consequences influence substance
use behaviors. Examining the association between the total number or severity of consequences
and cannabis use assumes that all consequences are equally problematic. This assumption is
unreliable, as individual consequences vary in the extent to which they motivate individuals to
change their use. For example, if one individual’s cannabis use resulted in the end of their

marriage, and another individual’s cannabis use results in their partner being mildly unhappy
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about their use, they would both endorse that cannabis use has resulted in interpersonal issues,
and researchers would account for this item as if their interpersonal consequences were “equal”.

Similarly, in the context of cannabis-related negative consequences and motivations to
change use, prior studies have used the sum of scores for cannabis-related negative consequences
measures to assess the extent to which individuals experience consequences (Simons et al.,
2016). That is, the number of cannabis-related negative consequences an individual experiences
represents the extent to which they have reasons to change their use. Theory states motivations to
change, decrease, or abstain from use may result from a single or few reasons. For example, if an
individual experiences intense anxiety or paranoia when they use cannabis, they may be
motivated to change their use even though they experience only one consequence. Conversely,
research has shown that many individuals using cannabis continue to use even though they
experience numerous consequences. This may be because the consequences they experience are
less motivational than others. Therefore, the way in which cannabis-related negative
consequences have been conceptualized in the context of motivations to change in past studies is
incongruent with substance use theory and the motivational theory more broadly. Theory would
suggest that specific consequences predict motivation to change use uniquely.

Accordingly, examining cannabis-related negative consequences as aggregate scores may
obscure the mechanisms through which motivation to change is formed. If only certain
consequences are sufficiently salient to influence behavior, then summing across all
consequences may dilute the predictive value of those that truly drive change. A consequence-
specific approach allows for a more precise understanding of which experiences are most

influential in motivating individuals to reduce or change use, and aligns more closely with
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theoretical models that emphasize the role of personally meaningful outcomes in behavior
change.

To assess the extent to which each individual consequence is motivational, a novel
measure must be developed. In prior research, measures assessing motivation to change
substance use have utilized Likert scales. A scale aimed at measuring how motivational
individual consequences are should have strong convergent validity with scales measuring
overall motivation to change. The stages of change model measures how far along individuals
are in the process of considering, making and maintaining changes in their substance use
(Connors et al., 2013). The two main motivating factors that move individuals through the stages
of change are perceiving of the potential positive consequences and decrease or extinction of
negative consequences that may result from decreasing or abstaining from use. The endorsement
of motivation from individual consequences of use elucidates the potential for the decrease or
extinction of consequences as a result of making changes in use and therefore motivates
individuals to move through the stages of change. Therefore, the endorsement of motivation
related to individual consequences should be positively correlated with the stages of change.
That is, greater levels of motivation to change use because of individual consequences should be
correlated with scores that indicate individuals have high levels of progression through the stages
of change.

Present Study

Individual cannabis related negative consequences may uniquely motivate individuals to
make changes to their cannabis use. While most studies examine the association between
cannabis-related negative consequences and cannabis use by establishing cannabis use as a

predictor variable and cannabis-related negative consequences as an outcome variable, the
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current study reversed this order, as motivational theory suggests that the association is
bidirectional. That is, cannabis-related negative consequences should influence use. As theory
would posit, positive consequences have been shown to be positively associated with use
because they motivate individuals to use. Similarly, cannabis-related negative consequences
should be negatively associated with cannabis use as they theoretically motivate decreases in use.
Yet, very little research has examined the ways in which cannabis-related negative consequences
predict motivation to change cannabis use. Therefore, research examining the ways in which
individual cannabis-related negative consequences are associated with motivations to decrease or
change use is warranted.

A comprehensive list of cannabis-related negative consequences that have high
motivational value may allow researchers to examine the ways in which cannabis-related
negative consequences are associated with motivations to decrease and abstain from cannabis
use.

The five aims of the present study were to 1) develop an inventory of cannabis specific
negative consequences by using previously collected write-in data to add additional items to the
MAC-Q, 2) determine psychometric properties of the motivation to change use survey, 3)
examine if additional items increase the extent to which the MAC-Q predicts cannabis use
frequency, 4) examine which cannabis-related negative consequences are the most motivational
in regards to making changes in their use, and 5) examine the extent to which motivational
consequences and non-motivational consequences are associated with cannabis use frequency
with newly collected data.

My hypothesis regarding Aim 1 of the current study was that [ would develop a cannabis-

specific negative consequences inventory adding items to the MAC-Q by using write--in data
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from previously collected data. More specifically, that the inventory I developed would include
at least one item that is not included on the MAC-Q.

My hypothesis for Aim 2 was that scores on the Motivation to Change Use Survey would
be moderately or more strongly correlated (r > .40) with the Stages of Change Readiness and
Treatment Eagerness Scale (SOCRATES) and its subscales (Taking Steps, Problem Recognition,
and Ambivalence), which would indicate convergent validity. My hypothesis regarding Aim 3
was that adding cannabis-related negative consequences reported in write-in data to the MAC-Q
would increase the extent to which cannabis-related negative consequences predict cannabis use
frequency. More specifically, the addition of at least one consequence would increase the MAC-
Q’s ability to predict cannabis use frequency.

My hypothesis regarding Aim 4 was that individual items on the inventory would
uniquely predict motivations to change use. In other words, means expressing the average
motivation to change use related to each item would differ from the overall average motivation
to change use across all items uniquely.

My hypothesis regarding Aim 5 was that a compiled group of items that have been shown
to be most motivational (motivational consequences) would significantly negatively predict
cannabis use frequency, and that a compiled group of items that have been shown to be less
motivational (non-motivational consequences) would not significantly predict cannabis use

frequency.
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Methods
Participants

Participants included for Aim 1 of the study included those involved in two distinct data
collection projects. The first data collection project sampled members of cannabis consumption
clubs and customers at cannabis dispensaries in Denver and Longmont, Colorado, who
participated in a study examining cannabis use behaviors, self-reported outcomes, and related
variables (e.g., cannabis use motives). The other data collection project utilized the data

collection website “Prolific” (https://www.prolific.com/) to collect data from community

members who reported past 30-day cannabis use. Measures mainly focused on cannabis and
alcohol co-use. Participants also completed surveys regarding cannabis-related negative
consequences, protective behavioral strategies, cannabis and alcohol use motives, and
demographic information.

Following approval from the Institutional Review Board at Colorado State University,
data necessary for Aims 2, 3, and 4 were collected via the website Reddit. To calculate effect
size, | used GPower 3.1. In GPower, I utilized the F-test test family, Linear multiple regression:
Fixed model, R? deviation from zero statistical test, and an a priori power analysis (given a,
power, and effect size) with two predictors. Prior research indicates that the association between
cannabis use frequency and cannabis-related negative consequences ranges from small to large (r
= 0.12; Buckner et al., 2018; r = 0.62; Dvorak & Day, 2014). Consistent with prior literature, o
was set at .05 and power at .95. To detect the smallest anticipated effect size (r = .12), an effect
size of .121 was specified in G*Power, which yielded a required sample size of 131 participants.

Participants (N = 133) completed surveys assessing cannabis-related negative
consequences, cannabis use frequency, motivations to change use, and demographic information.

Data were collected during the Spring 2024 semester via Reddit, and participants completed
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surveys on their own devices. Participants were entered into a raffle to win one of several $100
Amazon gift cards as compensation for participation. All participants provided informed consent
prior to participation. Inclusion criteria required participants to be at least 21 years of age, reside
in the United States, and report prior cannabis use. Participant demographic characteristics are

presented in Table 1.

Table 1: Participant Demographic Statistics

Variable n %
Sex
Male 73 54.9
Female 60 45.1
Gender Identity
Cisgender man 58 43.6
Cisgender woman 60 45.1
Nonbinary 4 3.0
Genderqueer 2 1.5
Transgender man 1 0.8
Femme 1 0.8
Transmasculine nonbinary 1 0.8
Race
White 64 48.1
Black 48 36.1
Native American 11 8.3
Asian 4 3.0
Latino/Latina/Latinx 4 3.0
Do not wish to respond 2 1.5
Sexual Orientation
Heterosexual/Straight 40 52.6
Bisexual 20 26.3
Gay or Lesbian 7 9.2
Queer 4 5.3
Unsure/No label 3 3.9
Asexual 1 1.3
Pansexual 1 1.3
Procedure
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Aim 1

Aim 1 of the study was to develop an inventory of cannabis specific negative
consequences. To complete this aim, I conducted a secondary data analysis. I consolidated the
cannabis-related negative consequences write-in data across datasets. I organized the items by
theme and content to consolidate data points with the same or nearly similar meanings into single
items. For example, reported consequences included “feeling anxious”, “feeling nervous”, “over
worrying”, and “being keyed up”. In this case, these consequences were consolidated to create
one item, “Feeling anxious” by the development team. Throughout the coding process, when
coders disagreed on categories or individual items, the development team would discuss the
disagreement and attempt to reach a unanimous agreement. The development team agreed to
vote on decisions if a unanimous agreement wasn’t reached, but voting was not necessary at any
point as a result of the team coming to agreements.

I recruited outside coders who, together with me, I refer to as the development team.
Outside coders were five undergraduate psychology students at Colorado State University. The
development team first developed initial rules for coding and independently reviewing the list of
consequences generated by participants to increase interrater reliability. Responses were coded
independently to reduce individual bias and improve the coding processes reliability. The
development team then discussed the categories used to organize consequences and came to
agreements on the categories necessary for coding individual consequences. Continuity
regarding the categories used was intended to help coders discern which items should have been
combined into broader items and which should have been distinct. The categories agreed upon

were Social-Interpersonal, Academic/Occupational, Psychological, Financial, Physical Health,
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Preoccupation, Motivation/Productivity, Addiction, Legal, Consumption level, Cognitive, and
Other.

Initial agreement on items only requiring a single code were assessed and decision rules
were generated for how to handle multiple codes (i.e., when participants report more than one
consequence in a single response) (e.g. [ was embarrassed that I crashed my car when I was
high). As the coding team discussed “disagreements” in the way they coded items, they
continued to solidify instructions, examples, and qualifiers for the list of categories. For
remaining items on which there was disagreement, the development team reviewed each item
and agreed on recoding it into one of the existing categories.

The development team conducted a descriptive analysis to examine which consequences
were representative of single items. For example, “I made a fool of myself “, and “I was
embarrassed because I said things that I wouldn’t have said sober” were counted as examples of
“Doing something embarrassing while high”. After consolidating a group of responses that
represented the same experience, the development team examined the language used to describe
the consequence and decided upon the name of the consequence to be used in the inventory by
considering the vernacular most frequently used to describe the experience in the write in data.
This process was completed to increase the extent to which participants in Aims 2-5 recognized
consequences listed in the inventory.

To help make decisions about if items should be included as distinct or as examples of
broader items, the coding team organized responses into groups of consequences that represented
the similar experiences. Iltems were considered meaningfully distinct if they reflected a concept
that was not adequately captured by existing items, rather than simply representing different

wording or a more specific example of an existing consequence. The development team did not
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adopt the 8-factor structure of the MAC-Q, as that factor model was adopted from the YAACQ.
Utilizing a factor model that was originally developed for an alcohol consequences measure
could have influenced coders away from identifying cannabis specific categories.

Coders also discerned whether reported consequences were too niche and rare to be
included on the inventory. The inventory was meant to be as comprehensive as possible, but rare
and particularly specific consequences that do not theoretically fit into other items were dropped
from the inventory. For example, “my eye twitches when I smoke” was dropped from the
inventory as only one participant reported the consequence. Coders also considered if a given
consequence could be theoretically related to cannabis use. For example, when a participant
reported that their “car would not start”, coders assumed that the participant was likely
misinterpreting this experience as a result of their cannabis use when it was not. For each
consequence that we considered dropping, a literature analysis was completed to examine if prior
research has examined the consequence. If prior literature had established the relevance of a
given consequence, it was included in the inventory. If an item was 1) not theoretically
associated with cannabis use, 2) not represented in prior literature, and 3) only reported by one
participant in the current study, the item was then dropped and not included in the
comprehensive checklist. Coders then independently discerned if each consequence was
meaningfully different than all items on the MAC-Q.

Aims 2-5

In order to accomplish Aims 25, I collected new data from 133 participants using
Reddit. This dataset is referred to as “data set 2.” Participants were recruited by advertising the
study on Reddit, where individuals who currently use or have previously used cannabis were

invited to participate. Participants were first informed of the study purpose and then provided
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with the Disclosure, Notification, and Consent form, which outlined their rights and the limits of
confidentiality.

Following consent, participants completed a demographics and general information
survey. Next, participants completed the inventory developed in Aim 1, which included the
MAC-Q and additional items derived from write-in data. As participants completed the
inventory, they also completed the Motivation to Change Use Survey alongside each item.
Specifically, when participants endorsed experiencing a given cannabis-related negative
consequence, they were asked to rate the extent to which that consequence motivated them to
change their use using a 5-point Likert scale, consistent with prior measures of motivation to
change substance use. For consequences that participants had not experienced, they were asked
to rate how much that consequence would motivate them to change their use if it were to occur.

Lastly, participants completed the Product Information and Typical use Patterns survey,
which included assessments of cannabis use frequency and details regarding the cannabis
products they used.

Measures
Secondary Data Analysis Measures: Utilized for Aim 1.

Consequence Write-in Measure. The consequence Write-in Measure asked participants
to "Please list up to 3 negative outcomes you have experienced because of your cannabis use in
the past 3 months and then indicate how negative each consequence was for you.”. The
Consequence Write-in Measure provides participants with the opportunity to explain the
cannabis-related negative consequences they experience in their own words.

New Data Collection Measures: Utilized for Aims 2-5.
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The Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES).
Overall motivation for change, Taking Steps, Problem Recognition, and Ambivalence was
measured by the 39-item SOCRATES (Miller & Tonigan, 1996), worded for cannabis (Simons
et al., 2016). Each item asks participants to express their feelings about a statement regarding
changing their use. Participants were asked to respond from 1 = “no, strongly disagree” to 5 =
“yes! strongly agree”. To calculate a total score, sums of all endorsed items were assessed.
Higher scores indicated higher levels of overall motivation for change, taking Steps, problem
recognition, and ambivalence.

Marijuana Consequences Questionnaire. Participants completed the Marijuana
Consequences Questionnaire (MACQ) (Simons et al., 2012). The MACQ asks participants if
they have experienced 50 cannabis-related negative consequences in the past 30 days.
Participants are given the choice to respond 1 = “yes” or 0 = “no”. To calculate a total score,
sums of all endorsed items were assessed. Higher scores indicated a greater number of negative
consequences experienced.

Cannabis-Specific Negative Consequences Inventory. Participants completed the
Cannabis-Specific Negative Consequences Inventory, which was developed in Aim 1 of the
study. The Cannabis-Specific Negative Consequences Inventory included all 50 items from the
MAC-Q and additional items identified as distinct from those 50 items endorsed in write in data.
The inventory asks participants to report if they have experienced cannabis-specific
consequences at least once in their lifetime by either endorsing or not endorsing each item. Using
the MAC-Q as a foundation ensured inclusion of robustly supported cannabis-related
consequences identified in prior literature, while incorporating write-in responses allowed

additional consequences to emerge directly from the lived experiences of individuals who use
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cannabis. This approach reduces reliance on exclusively theory-driven or alcohol-adapted items
and increases the likelihood that the inventory captures a broader and more cannabis-specific
range of negative consequences.

Motivation to Change Use Survey. Participants also completed the Motivation to
Change Use Survey, which I designed for the current study. This survey was treated as a
supplement to the Cannabis-Specific Negative Consequences Inventory. That is, when
participants endorsed experiencing a given cannabis-related negative consequence, this survey
asked participants to utilize a 5-point Likert scale to report the extent to which that specific
consequence motivated them to change their use. For those who did not endorse experiencing a
given consequence, participants were asked to utilize a 5-point Likert scale to report the extent to
which that specific consequence would motivate them to change if they were to experience it.
Each question regarding their motivation or potential motivation to change their use was
prompted directly after each consequence was either endorsed or not endorsed.

This measure was operationalized in two different ways in the current study. For aim 2, a
sum of scores was calculated for each participant by summing the Likert scores for only the
consequences each participant endorsed on the Cannabis-Specific Negative Consequences
Inventory. For aims 3 and 4, Likert scores from the Motivation to Change Use Survey were used
to develop a mean score for each individual consequence in the Cannabis-Specific Negative
Consequences Inventory.

Product Information and Typical use Patterns Survey. Participants completed the
Product Information and Typical use Patterns survey, which was designed to completely assess

cannabis use. The survey assessed the quantity, strain, % THC (A9- tetrahydrocannabinol
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concentration), product type of the cannabis products that participants report using, and cannabis
use frequency.

Demographics and General Information
After completing the informed consent, participants answered a series of questions about their
demographic information including age, race/ethnicity, gender identity, assigned sex at birth,
sexual orientation, religion, ability status, employment status, relationship status, and highest
completed level of education.

Analysis

To test the Aim 1 hypothesis that the inventory I developed would include items not
accounted for on the MAC-Q, the inventory development team calculated the number of items
that coders found to be meaningfully different than items on the MAC-Q. Any number greater
than 0 was considered to support the hypothesis.

To test the Aim 2 hypothesis that the Cannabis-Specific Negative Consequences
Inventory would have good psychometric properties, convergent validity was examined. To test
convergent validity, I examined Pearson correlation coefficients. Correlations were expected to
be positive such that the correlation coefficients that the motivation to change use survey had
with overall scores on the SOCRATES, and the three subtests on the SOCRATES (i.e., Taking
Steps, Problem Recognition, and Ambivalence) were expected to be positive, significant, and to
be greater than 0.3 would indicate my hypotheses were supported.

Aim 3 of the study was to examine if adding the consequences reported in write-in data to
the MAC-Q would improve the prediction of cannabis use frequency of the MAC-Q. I conducted
a negative binomial regression model predicting cannabis use frequency using the MAC-Q and

assessed model fit using McFadden's pseudo-R?. I then added each additional item identified by
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the development team as meaningfully distinct from the MAC-Q to the model one at a time.
After each item was added, I examined if McFadden's pseudo-R? increased, as increases would
indicate that the additional item improved the MAC-Q’s prediction of cannabis use frequency.

My hypothesis regarding Aim 4 was that individual items on the inventory would
uniquely predict motivations to change use. In other words, means expressing the average
motivation to change use related to each item would differ from the overall average motivation
to change use across all items uniquely. More specifically, I hypothesized that when I compared
each mean score representing the average motivation associated with individual consequence
with the mean of means representing the average motivational score of all combined items, t-
tests would show that some values would be less than 0.05, and some would be greater than 0.05.
Values under 0.05 represented a significant value, meaning that the individual consequence was
significantly more motivational than the average motivation across all consequences. If one or
more consequences were significantly more motivational than the score representing the average
motivation across all consequences, this hypothesis was considered supported.

My hypotheses regarding Aim 5 was that a compiled group of items that have been
shown to be most motivational (motivational consequences) would be significantly negatively
associated with cannabis use frequency, and that a compiled group of items that have been
shown to be less motivational (non-motivational consequences) would not significantly predict
cannabis use frequency. To create these groups, I ranked each individual consequence on the
motivation to change use survey from most motivational to least motivational. The motivational
consequences group was comprised of the consequences in the top half of the motivational rank
list, while the non-motivational consequences group was comprised of the bottom half of the

motivational rank list. I ran a negative binomial multiple regression for which the motivational
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consequences group and the nonmotivational consequences group was a separate predictor
variables and cannabis use frequency was the outcome variable. All variables in the model were
treated as count variables. I ran a count-based regression for which motivational consequences
and “non-motivational consequences” were predictor variables and cannabis use frequency was
the outcome variable. I examined p-values and Bayesian credible intervals. Bayesian credible
intervals have a greater degree of natural probability interpretations than confidence intervals. A
95% credible interval can be interpreted as a 95% probability that the interval includes the true

value of the parameter (Yuan & MacKinnon, 2009).
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Results
Aim 1 of the present study was to develop a comprehensive inventory of cannabis-

specific negative consequences by identifying consequences not represented in the MAC-Q.

Twenty-eight additional consequences were identified from participant write-in responses
and determined by the development team to be meaningfully distinct from all MAC-Q items.
Therefore, after adding those 28 items to the 50 item MAC-Q, the Cannabis-Specific Negative
Consequences Inventory included 78 total consequences which can be observed in Appendix A.
This finding supports my Aim 1 hypothesis that the Cannabis-Specific Negative Consequences
Inventory would include consequences not represented in the existing measure.

To complete Aim 2, I examined the convergent validity of the motivation to change use
survey with the SOCRATES. The Motivations to Change Use Survey asked participants to report
how much each consequence on the Cannabis-Specific Negative Consequences Inventory
motivated them to change their use if they experienced the consequence, and how much they
think it would motivate their use if they were to experience the consequence if they had not.
Level of motivation was reported on a 5-point Likert scale ranging from “Not at all” to “A great
deal”. For each participant, a sum of scores for the Motivations to Change Use Survey were
calculated by summing the Likert scores for the consequences each participant endorsed on the
Cannabis-Specific Negative Consequences Inventory. Pearson correlation coefficients were
calculated between the motivation to change use survey and scores on the SOCRATES Taking
Steps, Problem Recognition, and Ambivalence subscales. Results indicated that the motivation to
change use survey was positively and significantly associated with the SOCRATES and its three
subscales. The motivation to change use survey was significantly correlated with Taking Steps,
Problem Recognition, and Ambivalence. All correlations were significant and exceeded the

threshold of r > .30, indicating moderate associations between the motivation to change use
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survey and previously established measures of motivation to change. These findings supported
my hypothesis that the motivation to change use survey would have acceptable convergent
validity. The associations between the Motivation to Change Use Survey and the SOCRATES

total score and subscales are presented in Table 2.

Table 2: The Motivation to Change Use Survey’s Associations with the SOCRATES Total
Score and Subscales

Variable r 95% CI P

SOCRATES Total 43 [.28, .56] <.001
Taking Steps 38 [.22,.51] <.001
Problem Recognition 37 [.21,.50] <.001
Ambivalence 38 [.23, .52] <.001

Aim 3 examined if adding the consequences reported in write-in data to the MAC-Q
would improve the prediction of cannabis use frequency of the MAC-Q. To test my hypothesis, I
first assessed the predictive ability of the original MAC-Q for cannabis use frequency using
McFadden's pseudo-R?. New items identified from write-in data were then added individually to
the MAC-Q, and the analysis was repeated to determine whether each item improved the
prediction of cannabis use frequency. Eighteen items did not improve prediction beyond the
MAC-Q and therefore only captured information already accounted for by the MAC-Q. Results
indicated that 10 items improved prediction of cannabis use frequency. Items that improved
prediction beyond the MAC-Q are bolded in Table 3. This supported the Aim 3 hypothesis that

including new items would improve the predictive ability of the MAC-Q.

Table 3: 50-ltem MAC-Q and Additional Items Predicting Cannabis Use Frequency

Item # Item Text McFadden’s Cumulative
pseudo R? R?
MAC-Q 0.0053 0.0053
MAC-Q + 51 I have experienced financial problems because of marijuana use 0.0053 0.0053
MAC-Q +52 I have had legal problems because of marijuana use 0.0057 0.0057
MAC-Q + 53 I have developed breathing or other health problems 0.0053 0.0057
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Table 3: 50-ltem MAC-Q and Additional Items Predicting Cannabis Use Frequency

Item # Ttem Text McFadden’s Cumulative
pseudo R? R?
MAC-Q + 54 Confrontation with friends or family because of cannabis use 0.0053 0.0057
MAC-Q + 55 Feeling embarrassed about cannabis use 0.0053 0.0057
MAC-Q +56 Feeling socially awkward because of cannabis use 0.0055 0.0058
MAC-Q + 57 Experiencing negative stigma of cannabis use 0.0053 0.0058
MAC-Q + 58 Being less social because of cannabis use 0.0053 0.0058
MAC-Q +59 Feeling anxious in public because of cannabis use 0.0056 0.0058
MAC-Q + 60 Difficulty communicating or connecting with others 0.0053 0.0058
MAC-Q + 61 Inability to pass drug tests because of cannabis use 0.0053 0.0058
MAC-Q + 62 Limits on career or job opportunities because of cannabis use 0.0053 0.0058
MAC-Q + 63 Being less productive because of cannabis use 0.0053 0.0058
MAC-Q + 64 Failed to fulfill responsibilities because of cannabis use 0.0053 0.0058
MAC-Q + 65 Feeling anxious because of cannabis use 0.0059 0.0061
MAC-Q + 66 Feeling lonely because of cannabis use 0.0056 0.0062
MAC-Q + 67 Feeling more intense emotions while high 0.0053 0.0062
MAC-Q + 68 Feeling apathetic because of cannabis use 0.0055 0.0062
MAC-Q + 69 Having less money after buying cannabis 0.0053 0.0062
MAC-Q + 70 Red eyes because of cannabis use 0.0053 0.0062
MAC-Q + 71 Being lazy because of cannabis use 0.0053 0.0062
MAC-Q + 72 Procrastination because of cannabis use 0.0054 0.0062
MAC-Q + 73 Smelling like cannabis 0.0053 0.0062
MAC-Q + 74 Consequences of mixing alcohol and cannabis 0.0053 0.0062
MAC-Q+ 75 Struggling with organization because of cannabis use 0.0053 0.0062
MAC-Q +76 Becoming dependent on cannabis 0.0054 0.0063
MAC-Q + 77 Developing tolerance to cannabis 0.0053 0.0063
MAC-Q + 78 Lack of attention or focus because of cannabis use 0.0053 0.0063

Note. Bolded items increased the extent to which cannabis use frequency was predicted by the

50-item MAC-Q.

Aim 4 examined if some cannabis-related consequences were significantly more or less
motivational than the average motivational rating across all consequences. Mean scores
representing how motivational participants rated consequences were calculated for all items in
the Cannabis-Specific Negative Consequences Inventory. Then, the scores for each consequence

were compared to the overall average motivational score using one-sample t-tests.
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Results indicated that four consequences were significantly more motivational than the
average motivational rating of 2.81. These items included three consequences drawn from the
MAC-Q—"“feeling in a fog, sluggish, tired, or dazed the morning after using” (M =3.10, p =
.022), “use causing problems or arguments with people I care about” (M = 3.07, p = .045), and
“feeling panicked or paranoid because of use” (M = 3.24, p <.001)—as well as one newly
identified consequence, “becoming dependent on cannabis” (M = 3.24, p =.002).

Conversely, three consequences were significantly less motivational than the average
motivational rating. These items included one consequence drawn from the MAC-Q, “not
sleeping properly because of marijuana use” (M = 2.48, p =.007), as well as two newly
identified consequences, “feeling embarrassed about cannabis use” (M =2.52, p = .016) and
“experiencing negative stigma related to cannabis use” (M = 2.50, p = .008). Complete results of
this analysis can be found in Table 4, where individual consequences that are significantly more
or less motivational than the mean of all items are bolded. These findings support my Aim 4
hypothesis that individual consequences would vary significantly in the extent to which they

motivate individuals to make changes to their cannabis use.
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Table 4: Average motivational rating for individual consequences

Item Mean D
1 2.96 254
2 2.99 162
3 2.81 982
4 3.02 .100
5 2.84 841
6 3.05 .082
7 291 441
8 2.79 .854
9 2.81 .980
10 3.05 074
11 3.10 022
12 2.73 466
13 2.60 .089
14 2.82 971
15 2.61 109
16 2.99 205
17 291 467
18 3.01 116
19 3.07 045
20 2.79 .805
21 2.58 .066
22 2.94 341
23 3.07 071
24 2.97 195
25 2.96 274
26 2.69 294
27 2.58 071
28 2.86 744
29 2.97 231
30 2.92 427
31 2.68 264
32 2.92 442
33 3.01 120
34 3.24 <.001
35 2.64 151
36 2.65 204
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Table 4: Average motivational rating for individual consequences

Item Mean D
37 2.48 .007
38 2.83 926
39 2.72 469
40 2.68 305
41 2.64 188
42 2.59 .088
43 2.83 933
44 2.87 712
45 2.97 226
46 2.76 .624
47 2.70 394
48 2.64 .166
49 2.59 .089
50 2.77 707
51 2.61 105
52 2.78 7176
53 2.60 .082
54 2.76 .614
55 2.52 016
56 2.76 .661
57 2.50 .008
58 2.82 972
59 2.62 .106
60 3.02 .140
61 3.08 051
62 3.01 139
63 2.99 .190
64 3.04 .086
65 2.67 244
66 2.59 .065
67 2.61 .093
68 2.81 936
69 2.58 .060
70 2.85 783
71 2.88 .613
72 2.59 .069
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Table 4: Average motivational rating for individual consequences

Item Mean )
73 2.70 327
74 2.90 547
75 2.93 355
76 3.24 .001
77 2.94 299
78 2.71 202

To test Aim 5, a series of negative binomial regression analyses were conducted. First,
consequences were separated into two groups based on Aim 4 findings. To do this, I observed
the results that ranked consequences from least motivational to most motivational and created a
“more motivational consequences” group that included the top half of the list, and the “less
motivational consequences” group that included the bottom half. A negative binomial regression
model including both predictors indicated that neither group was significantly associated with

cannabis use frequency. Results can be Observed in Table 5.

Table 5: Negative Binomial Regression Predicting Cannabis Use Frequency from More and
Less Motivational Consequences

Predictor B SE t ) R’
More Motivational Consequences 0.01 0.02 0.57 570 .003
Less Motivational Consequences 0.02 0.02 0.84 403 .006

Lastly, I tested if individual consequences earlier identified as significantly more or less
motivational than the average motivational score for all consequences were associated with
cannabis use frequency. Two “more motivational” consequences, feeling panicked or paranoid
and feeling sluggish/in a fog, were negatively associated with cannabis use frequency.
Interpersonal problems were not significantly associated with frequency, whereas being

dependent on cannabis was positively associated with frequency. Conversely, none of the items
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identified as “less motivational” were associated with cannabis use frequency. These results can

be found in Table 6.

Table 6: Associations Between Significantly More and Less Motivational Consequences and

Cannabis Use Frequency

Consequence b SE b4 p IRR
Not sleeping properly because of marijuana use -0.05 0.14 -0.38 .705 0.95
:i)ssu(;ausing problems or arguments with people I care 005 0.12 039 698 105
2l:fetzllililgs iillllga fog, sluggish, tired, or dazed the morning 027 012 227 023 076
Becoming dependent on cannabis 031 0.12 258 .010 1.36
Feeling panicked or paranoid because of use -0.31 0.12 -2.62 .009 0.74
Feeling embarrassed about cannabis use 0.07 0.12 0.54 .587 1.07
Experiencing negative stigma related to cannabis use -0.02 0.12 -0.14 .888 0.98
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Discussion

Aim 1: Development of the Cannabis-Specific Negative Consequences Inventory

Findings from Aim 1 indicated that 28 cannabis-related negative consequences were
identified that were not represented in the MAC-Q. This finding suggests that existing measures
of cannabis-related negative consequences may not fully capture the range of consequences
experienced by individuals who use cannabis. One likely explanation for this is that the current
study included individuals who use cannabis at higher frequencies and those who may meet
criteria for dependence, whereas prior scales have been developed using data collected from
samples of individuals who use less frequently (Pearson, 2019). As a result, the Cannabis-
Specific Negative Consequences Inventory was better positioned to capture both acute and
chronic consequences, including those more likely to emerge in the context of frequent or
dependent use.

In addition to the items on the MAC-Q, which were adapted from alcohol-related
consequences measures (Simons et al., 2012), new items were added to the MAC-Q using write-
in responses from individuals describing their own experiences to create the Cannabis-Specific
Negative Consequences Inventory. This “person-first” approach represents a methodological
strength, as it allows consequences to emerge organically from participants rather than being
constrained by pre-existing theoretical frameworks or alcohol measures. Consequently, the
additional items identified in this study are likely more cannabis-specific and better reflect the
lived experiences of individuals who use cannabis.

The goals of the current study required a more exhaustive inventory to examine how all
potential consequences relate to motivation to change cannabis use. The identification of 28

additional consequences demonstrates that Aim 1 was a necessary step in achieving this
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objective. Without expanding the range of assessed consequences, it would not have been
possible to meaningfully evaluate which specific consequences are most and least motivational.
This is because consequences that are not assessed cannot be evaluated in relation to motivation
to change, potentially overlooking cannabis-specific experiences that may meaningfully
influence individuals’ motivation to change use. Thus, Aim 1 provides a critical foundation for
the subsequent aims by ensuring that the full spectrum of relevant cannabis-related consequences
was represented.

Aim 2: Convergent Validity of the Motivations to Change Use Survey

Results from Aim 2 indicated that scores for the Motivations to Change Use Survey were
positively and significantly associated with the SOCRATES total score it’s three subscales:
Taking Steps, Problem Recognition, and Ambivalence. These findings provide support for the
convergent validity of the motivation to change use survey and suggest that it is effectively
assessing motivation to change cannabis use.

Conceptually, this pattern of findings is consistent with motivational models of substance
use (Cooper, 2016; Cox and Klinger, 1988; 1990; 2004), which posit that individuals who are
more motivated to change should be more likely to recognize problems related to their use,
experience ambivalence, and engage in behavioral steps toward change (Miller & Tonigan, 1996;
Doerfler et al., 2016). The fact that ratings of how motivating individual consequences were
showed moderate associations with these established indicators suggests that participants were
not simply providing arbitrary ratings but were meaningfully evaluating the extent to which
consequences influence their desire to change.

Importantly, these findings also suggest that participants were capable of differentiating

between consequences in terms of their motivational salience rather than uniformly rating all
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consequences as equally motivating or unmotivating. If responses had been largely random or
driven by a general tendency toward endorsement, strong and theoretically coherent associations
with measures of motivation to change would be unlikely to emerge. Instead, the observed
pattern indicates that participants appeared to thoughtfully consider the personal significance of
individual consequences and the extent to which those experiences contributed to change-related
cognitions and behaviors. This supports the interpretation that the motivational impact of
cannabis-related consequences may depend less on the sheer number of consequences
experienced and more on the subjective meaning and personal importance individuals assign to
specific consequences.
Aim 3: Adding predictive power to the MAC-Q

Results from Aim 3 showed that 20 items did not increase the extent to which cannabis
use frequency is predicted by the MAC-Q. This finding suggests that the predictive power of
these items to predict frequency was already explained by the 50-item MAC-Q. Results also
demonstrated that the inclusion of newly identified consequences increased the degree to which
cannabis consequences predict cannabis use frequency explained, with 8 items contributing
additional predictive power beyond the MAC-Q. This finding directly supports the hypothesis
outlined in the introduction that existing measures may underestimate the association between
cannabis use and negative consequences due to the omission of relevant, cannabis-specific
outcomes.

Prior literature has consistently shown that the association between cannabis use and
consequences is small to moderate (Pearson, 2019). One explanation proposed in the present
study was that this relationship may be obscured as a result of commonly used measures failing

to capture consequences that are more proximal to patterns of use, particularly those that are
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cannabis-specific or more frequently experienced by heavier users. The present findings provide
empirical support for this explanation, as the addition of new items meaningfully improved the
ability to predict cannabis use frequency.

These results suggest that measurement limitations, rather than purely theoretical
inconsistencies, may partially explain why the association between cannabis use and
consequences has historically been weaker than expected. By incorporating consequences
derived from participants’ lived experiences, the current study was able to identify items that are
more closely tied to use behavior. This highlights the importance of developing and utilizing
comprehensive, substance-specific measures when examining substance use outcomes.

At a broader level, these findings reinforce the idea that how constructs are
operationalized can substantially influence observed relationships. Expanding the measurement
of cannabis-related negative consequences not only improves predictive accuracy but also
provides a more nuanced understanding of how use and consequences are linked.

Aim 4: Differential Motivational Impact of Specific Consequences

Findings from Aim 4 indicated that cannabis-related negative consequences vary
significantly in the extent to which they motivate individuals to change their use. Specifically,
consequences such as feeling panicked or paranoid, feeling sluggish or cognitively impaired,
experiencing interpersonal conflict, and becoming dependent on cannabis were significantly
more motivational than average, whereas consequences such as sleep disruption, embarrassment,
and perceived stigma were significantly less motivational.

These findings have substantial clinical implications. Motivational approaches to
substance use treatment, such as Motivational Interviewing (MI; Miller & Rollnick, 2013) and

Motivational Enhancement Therapy (MET; Miller, 1992), rely heavily on discussing the
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consequences of use to elicit motivation for change. However, these approaches often assume
that consequences are broadly interchangeable in their motivational impact (Fried et al., 2022;
Guydish et al., 2010). The present findings challenge this assumption by demonstrating that
some consequences are significantly more likely to motivate change than others.

In practice, this suggests that clinicians may be able to enhance the effectiveness of
motivational interventions by selectively focusing on consequences that are more likely to
resonate with clients. For example, if a client reports experiencing both panic/paranoia and social
stigma, clinicians may achieve greater impact by focusing on the former, as it appears to be more
strongly associated with motivation to change. Similarly, for clients who initially deny
experiencing consequences or are ambivalent about change, clinicians could strategically probe
for consequences that are more likely to be motivational (e.g., anxiety or cognitive impairment)
rather than less impactful ones (e.g., stigma or sleep issues). Overall, Aim 4 provides strong
evidence that cannabis-related consequences are not equally influential and that targeting
specific consequences may improve intervention effectiveness.

Aim 5: Associations Between Motivational Consequences and Frequency

Contrary to expectations, the grouped analyses comparing “more motivational” and “less
motivational” consequences did not yield significant associations with cannabis use frequency.
One potential explanation for this finding is related to the study design. Specifically, aggregating
consequences into broad groups based on median splits may have obscured meaningful
variability at the individual item level. As demonstrated in Aim 4, consequences differ
substantially in their motivational impact and combining them into composite variables may
dilute these effects. Additionally, treating all items within each group as equally weighted may

have further reduced the ability to detect associations.
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Despite the null findings at the group level, analyses at the individual consequence level
provided more informative results. Two of the consequences identified as highly motivational,
“feeling panicked or paranoid” and “feeling sluggish or cognitively impaired,” were significantly
negatively associated with cannabis use frequency. This pattern is consistent with motivational
theories of substance use, which suggest that negative consequences can function as deterrents
that reduce future use (Cox and Klinger, 1990). In contrast, one highly motivational
consequence, “being dependent on cannabis,” was positively associated with use frequency,
which is theoretically coherent given that dependence reflects more entrenched patterns of use.
The remaining motivational consequence, interpersonal problems, was not significantly
associated with frequency, highlighting that not all consequences operate uniformly.

Importantly, none of the consequences identified as less motivational were associated
with cannabis use frequency. These findings provide partial support for the hypothesis that more
motivational consequences are more likely to be negatively associated with use. More broadly,
these results underscore the bidirectional and heterogeneous nature of the relationship between
cannabis use and its consequences. Some consequences appear to increase alongside use, while
others may serve as deterrents that are associated with reductions in use. For example, the non-
significant association between interpersonal problems and use may reflect that such
consequences are highly dependent on frequency of use, rather than functioning as a driver of
change.

These findings suggest that examining the association between cannabis use and
cannabis-related negative consequences at a cross-sectional level may be inherently limited in its
interpretability. If some consequences are positively associated with use (e.g., dependence) while

others are negatively associated with use (e.g., anxiety or cognitive impairment), aggregating
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these effects into a single estimate may obscure meaningful relationships. This may help explain
why prior literature (Pearson, 2019) has consistently found only small to moderate associations
between cannabis use and consequences. Rather than reflecting a weak or inconsistent
relationship, these attenuated effect sizes may be the result of opposing processes occurring
simultaneously, where certain consequences increase with use while others function as deterrents
that are associated with reductions in use.

These findings also challenge the interpretation put forth by Pearson (2019), which
suggests that the magnitude of the association between cannabis use frequency and consequences
reflects the extent to which consequences would be expected to decrease as use decreases. The
present results indicate that this assumption may be overly simplistic, as it treats the association
between use and consequences as unidirectional and uniform across consequence types. In
contrast, the current study demonstrates that individual consequences vary in both direction and
function, with some consequences reflecting increased involvement with cannabis use and others
potentially motivating reductions in use. Consequently, the strength of the overall association
between use and consequences may not provide a clear or accurate estimate of how changes in
use will impact the experience of consequences.

Overall, these findings underscore the importance of examining cannabis-related
consequences at the individual level rather than relying solely on aggregate measures. Doing so
may help clarify inconsistencies in the literature and improve both the measurement of cannabis-
related outcomes and the development of interventions targeting behavior change.

Limitations and future directions
There are several limitations of the current study. First, the use of cross-sectional data

impaired my ability to make conclusions about cause regarding the directionality of associations
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between cannabis use, consequences, and motivation to change. Although findings suggest that
certain consequences may be associated with less use, it is not possible to determine whether
these consequences lead to decreases in use or are simply correlated with them. Another
limitation was the use of self-report data, which could have obscured effects if participants were
not reliable reporters. Utilizing the website Reddit was likely another limitation of this study.
The absence of researcher oversight may have reduce participants’ attentiveness and
engagement, increasing the likelihood of careless or inconsistent responding. Unlike in-person
settings, participants were unable to ask clarifying questions, which may have led to
misunderstandings of survey items. Further, the uncontrolled environment in which participants
completed the survey may have introduced distractions that could impact response accuracy.
Although standard data quality checks may have mitigated some of these concerns, these factors
may have nonetheless contributed to increased measurement error compared to data collected in
more controlled, in-person research settings. Additionally, participants were asked to rate how
motivating consequences would be even if they had not personally experienced them. While this
approach allowed for a comprehensive assessment across all consequences, hypothetical ratings
may not fully reflect how individuals respond to consequences in real-world context.

Methodological decisions related to Aim 5 may have also influenced results. Specifically,
categorizing consequences into “more” and “less” motivational groups using a median split
likely reduced variability and statistical power, potentially obscuring meaningful associations.
Similarly, treating all consequences within each group as equally weighted may have masked
important differences at the individual item level.

Future research should build on these findings in several ways. Longitudinal studies are

needed to examine whether specific cannabis-related consequences prospectively predict
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reductions in use over time, which would help clarify the directionality of these relationships.
Experimental and clinical research should also examine whether incorporating the most
motivational consequences identified in the current study into interventions such as Motivational
Interviewing or Motivational Enhancement Therapy improves treatment outcomes. Additionally,
future work should focus on refining measurement approaches by developing models that
prioritize individual consequences or apply differential weighting, rather than relying on
aggregate or dichotomized groupings. Research examining potential moderators, such as
dependence severity, mental health, or motives for use, may further clarify for whom and under
what conditions certain consequences are most motivational. Finally, future studies should
distinguish between consequences that individuals have experienced and those they anticipate, as
well as investigate the mechanisms through which specific consequences translate into behavior
change.
Conclusion

This study developed the Cannabis-Specific Negative Consequences Inventory by adding
items developed from write-in data to the MAC-Q, identified consequences that are
meaningfully distinct from existing measures, and examined how individual consequences relate
to motivation to change and cannabis use frequency. Results showed that consequences vary
substantially in their motivational impact, that the motivation to change use survey demonstrated
expected associations with established measures of motivation, and that certain consequences
uniquely contributed to explaining cannabis use. Overall, these findings indicate that cannabis-
related consequences are heterogeneous in both their relationship with use and their capacity to
motivate change, highlighting the importance of examining individual consequences rather than

relying on aggregate measures.
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Appendices

Appendix A

Cannabis-Specific Negative Consequences Inventory

Item # Item Text Source
1 I have injured someone else while using marijuana or while high MAC-Q
2 The quality of my work or schoolwork has suffered because of my marijuana use MAC-Q
3 I have gotten into trouble at work or school because of marijuana use MAC-Q
4 I hgve not gone to work or have missed classes or school because of using marijuana, MAC-Q

being high, or after effects
5  Ihave neglected obligations to family, work, or school because of my marijuana use MAC-Q
6 I haYe received a lower grade on an exam or paper than I ordinarily could have because of MAC-Q
marijuana use
7  TIhave felt like I needed a hit of marijuana after getting up MAC-Q
8 Ihave had trouble sleeping after stopping or cutting down on marijuana use MAC-Q
9  Ihave found that I needed larger amounts of marijuana to feel any effect MAC-Q
10 T have felt anxious, irritable, or physically uncomfortable after stopping or cutting down MAC-Q
11 Ihave felt in a fog, sluggish, tired, or dazed the morning after using marijuana MAC-Q
12 I have passed out from marijuana use MAC-Q
13 I have felt very sick to my stomach or thrown up after using marijuana MAC-Q
14 I have woken up in an unexpected place after using marijuana MAC-Q
15 T have not been able to remember large stretches of time while using marijuana MAC-Q
16 Ihave awakened the day after using marijuana and could not remember part of the evening MAC-Q
17  Ihave had a blackout after using marijuana heavily MAC-Q
18  While using marijuana, I have said or done embarrassing things MAC-Q
19 My marijuana use has created problems between myself and people close to me MAC-Q
20 I have become rude, obnoxious, or insulting after using marijuana MAC-Q
21  People close to me have complained about my marijuana use MAC-Q
22 While using marijuana, I have said harsh or cruel things MAC-Q
23 I have said things while using marijuana that I later regretted MAC-Q
24 I often use more marijuana than I originally planned MAC-Q
25 I have spent too much time using marijuana MAC-Q
26 I have used marijuana on nights when I planned not to MAC-Q
27  Thave found it difficult to limit how much marijuana I use MAC-Q
28 I have tried to quit because I was using too much MAC-Q
29 I have thought about needing to cut down or stop using marijuana MAC-Q
30 Ihave felt badly about myself because of my marijuana use MAC-Q
31 Ihave been unhappy because of my marijuana use MAC-Q
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Item # Item Text Source

32 Ihave felt guilty about my marijuana use MAC-Q
33  Using marijuana has made me feel depressed or sad MAC-Q
34 Ihave felt panicked or paranoid after using marijuana MAC-Q
35 TIhave not eaten properly because of my marijuana use MAC-Q
36 Ihave been less physically active because of my marijuana use MAC-Q
37 Ihave not slept properly because of my marijuana use MAC-Q
38 My physical appearance has been harmed by my marijuana use MAC-Q
39 I have been overweight because of my marijuana use MAC-Q
40 I have not been as sharp mentally because of my marijuana use MAC-Q
41 I have not had as much time for activities because of my marijuana use MAC-Q
42 T have had less energy or felt tired because of my marijuana use MAC-Q
43 I have lost motivation to do things because of my marijuana use MAC-Q
44 1 have driven a car while high MAC-Q
45 I have taken foolish risks when high MAC-Q
46 I have gotten into physical fights because of marijuana use MAC-Q
47 I have damaged property or done something disruptive after using marijuana MAC-Q
48 I neglected to protect myself from STD or unwanted pregnancy MAC-Q
49 I have done impulsive things I later regretted MAC-Q
50 Ihave been in sexual situations I later regretted MAC-Q
51 TIhave experienced financial problems because of marijuana use NEW
52 Thave had legal problems because of marijuana use NEW
53 Ihave developed breathing or other health problems NEW
54  Confrontation with friends or family because of cannabis use NEW
55 Feeling embarrassed about cannabis use NEW
56 Feeling socially awkward because of cannabis use NEW
57 Experiencing negative stigma of cannabis use NEW
58 Being less social because of cannabis use NEW
59  Feeling anxious in public because of cannabis use NEW
60 Difficulty communicating or connecting with others NEW
61 Inability to pass drug tests because of cannabis use NEW
62 Limits on career or job opportunities because of cannabis use NEW
63 Being less productive because of cannabis use NEW
64 Failed to fulfill responsibilities because of cannabis use NEW
65 Feeling anxious because of cannabis use NEW
66 Feeling lonely because of cannabis use NEW
67 Feeling more intense emotions while high NEW
68  Feeling apathetic because of cannabis use NEW
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Item # Item Text Source
69 Having less money after buying cannabis NEW
70  Red eyes because of cannabis use NEW
71  Being lazy because of cannabis use NEW
72 Procrastination because of cannabis use NEW
73 Smelling like cannabis NEW
74  Consequences of mixing alcohol and cannabis NEW
75  Struggling with organization because of cannabis use NEW
76  Becoming dependent on cannabis NEW
77  Developing tolerance to cannabis NEW
78  Lack of attention or focus because of cannabis use NEW
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