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ABSTRACT

Emerging research shows that many individuals commonly consume cannabis while gambling. However,
individuals’ expectations for how cannabis consumption will impact their gambling behavior remain
unknown. Participants who gambled weekly (V= 472) were recruited from Amazon Mechanical Turk and
completed assessments of gambling behaviors, cannabis consumption, and expectations about the influence
of cannabis on gambling. Almost all participants (94%) screened positive for problem gambling. Over half
of participants (55%) reported lifetime cannabis consumption, and almost all those participants (99%)
reported gambling under the influence of cannabis (GUIC) in the past month. Most participants agreed
with positive expectations of gambling; they expected that they would feel calmer when under the influence
of cannabis (61.4%), that gambling would be more enjoyable (61.0%), and that their gambling skills would
increase when GUIC (60.6%). At the same time, most participants also agreed with negative expectations
of GUIC. They expected cannabis use would make them more careless (56.4%), more anxious (54.8%), and
less able to concentrate (53.7%) while gambling. Negative cannabis expectancies were significantly
associated with the severity of cannabis consumption. Both positive and negative cannabis expectancies
were significantly associated with gambling problems and time spent gambling under the influence of
cannabis. These findings indicate that expectations may influence the decision to consume cannabis and
gamble simultaneously. This study contributes to the need for addressing cannabis expectations during
treatment of gambling problems.
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Emerging research suggests that cannabis is
commonly used while gambling (McPhail et al.,
2020; McGrath et al., 2023). Gambling is defined
by risking something of value in an event whose
outcome is partly defined by chance (Whelan et
al., 2007). Over three-quarters (76.9%) of adults
report gambling within the past year (Welte et al.,
2015). Nearly 50% of those who gamble at least
once weekly also reported having used cannabis at
least half of the time they gamble (McPhail et al.,
2020). This finding is not surprising given that
cannabis is the most consumed illicit psychoactive
substance in the United States, with 20% of the

population reportedly using cannabis within the
past year (United Nations, 2020). Individuals’
expectations about how cannabis affects their
gambling and gambling experience may be
associated with engaging in these behaviors
simultaneously — a research question that has not
yet been examined. The present study explored
expectations of acute cannabis consumption on
gambling and their relation to gambling
behaviors.

Acute cannabis consumption can influence
psychomotor behaviors related to regulating
behavior while gambling, such as short-term
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memory, learning, attention, and concentration
(Dellazizzo et al., 2022). While under the influence
of cannabis, individuals often describe feelings of
intoxication (Desrosiers et al., 2015; Hart et al.,
2001a, 2001b; Morrison et al., 2009a, 2009b).
Specifically, those who use cannabis often report
a diverse assortment of positive and negative
effects, such as relaxation, dizziness, happiness,
and feeling withdrawn (Green et al., 2003). These
effects inform the perception of acute cannabis
consumption while gambling. Not only do these
effects influence future use of cannabis and
engagement in gambling (Rotter et al.,, 1972;
Bandura, 1977; Jones et al., 2001), but these
effects also influence expectations of gambling
under the influence of cannabis (GUIC) in a way
that may also undermine an individual’s
engagement in more cautious risk-taking, also
known as responsible gambling.

Outcome expectancy theory defines
expectancy as the experiences an individual
anticipates before engaging in a behavior (Rotter
et al., 1972; Bandura, 1977; Jones et al., 2001).
Cannabis outcome expectancies classified six
areas of cannabis use expectancies: cognitive and
behavioral impairment, relaxation and tension
reduction, social and sexual facilitation,
perceptual and cognitive enhancement, global
negative effects, and craving and physical effects
(Schafer & Brown, 1991). Broadly, cannabis
expectations may be “positive” (relaxation and
tension reduction, perceptual and cognitive
enhancement, social and sexual facilitation) or
“negative” (cognitive and behavioral impairment,
global negative effects, craving and physical
effects; Anthenien et al., 2021; Kristjansson et al.,
2012). Differences in cannabis expectancies have
been found consistently between individuals who
do and do not consume this drug. Those who do
not use cannabis may have more negative
expectancies than people who use cannabis
(Kristjansson et al., 2012). In contrast, people who
use cannabis are more likely to endorse positive
expectancies for cannabis use than those who do
not use cannabis. Among people who consume
cannabis at least three times a week, expectancies
are a potential moderator of the relation between
frequent use and motivations for use (Anthenien
et al., 2021). Expectations such as these may have
implications for gambling behaviors.

Research on the acute effects of alcohol
consumption on gambling and risk-taking

highlights the 1impact of individuals’
expectations about the effect of substance use on
gambling. A meta-analysis review revealed that
differences in risk-taking are driven by
expectations about alcohol rather than the
physiological  effects of acute alcohol
consumption (Horn et al.,, 2022). To further
investigate these expectations, Horn et al.
(2023) explored how individuals expect alcohol
consumption to influence their gambling
behaviors. The authors found that individuals
expected alcohol to both positively and
negatively influence their gambling. For
example, they believed that drinking alcohol
would make them more focused while gambling
(positive expectation), and they believed that
drinking alcohol would make them lose control
and gamble carelessly (negative expectation). In
the same study, alcohol expectancies were
associated with higher scores of alcohol use
problems and problem gambling severity.
Additionally, positive expectations were
associated with higher rates of alcohol
consumption while gambling. With the same
sample as Horn et al. (2023), this study
examines whether similar findings appear
among individuals who use cannabis.

Our primary aim was to explore how
individuals who gamble frequently expect
cannabis to affect their gambling. We also sought
to examine how these expectancies aligned with
the extant literature on cannabis outcome
expectancies by examining the difference in
positive and negative expectancies between those
who do and do not GUIC. Within individuals who
GUIC, we explored whether expectations were
associated with measures of cannabis usage and
gambling behavior. Finally, the relation between
the percentage of time spent GUIC and cannabis
expectations was explored.

METHODS

The same data were used in a previously
published study on how participants’ expectations
of the impacts of alcohol use on gambling were
associated with gambling behaviors and
problems. However, the current study was
distinct in that it examined how participants’
expectations of the impacts of cannabis use on
gambling were associated with gambling
behaviors and problems.
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Participants

Participants were recruited via Amazon
Mechanical Turk (MTurk) and eligible if they
were United States residents, at least 18 years
old, and self-reported that they gambled at least
once per week (the duration of weekly gambling

was not specified). The final dataset included 472
individuals with a mean age of 35.37 (SD=10.18).
The majority were male (58%), white (95%),
heterosexual (67%), married (86%), and held
bachelor’s degrees or higher (96%). Sample
characteristics can be found in Table 1.

Table 1. Demographic variables of whole sample, non-cannabis use sample, and cannabis use sample

Non-Cannabis

Cannabis Use

Whole Sample Use Subsample Subsample
Variable (N=472) (n=213) (n=259)
M(SD) M(SD) M(SD) t(dp p
0.07
Age 35.37 (10.18) 35.3 (10.6) 35.4 (9.8) (470) 0.94
n (%) n (%) n (%) x2(di) p
Race 2.78(4) 0.6
Caucasian 447 (95) 204 (96) 242 (93)
African American 9(2) 3 (1) 6 (2)
Asian American 8(2) 4(2) 4(2)
Hispanic American 4(1) 1() 2 (1)
American Indian or Alaskan
Native 7(2) 1(1) 6(2)
Gender 0.51(1) 0.48
Male 273 (58) 127 (60) 146 (56)
Female 199 (42) 86 (40) 113 (44)
Sexual Orientation 45.1(4) <.001
Heterosexual 317 (67) 176 (83) 141 (54)
Bisexual 145 (31) 35 (16) 110 (43)
Gay or Lesbian 8(2) 11 7@3)
Prefer not to say 1(1) 1(D 0(0)
Prefer to self-describe 1(1) 0(0) 1(1)
Marital Status 3.87(4) 0.425
Married 406 (86) 182 (85) 224 (86)
Single, Never Married 46 (10) 21 (10) 25 (10)
Divorced/Separated 17 (4) 10 (5) 7@3)
Widowed 3 () 0 (0 3 ()
Education 25.04(7)  <.001
Less than high school 1 (1) 0 (0) 1(<1)
High school graduate 13 (3) 5 (2) 8 (3)
Some college 3 (1) 1) 2(1)
Associate Degree 3(1) 2(1) 1(1)
Bachelor’s Degree 335 (71) 174 (82) 161 (62)
Master’s Degree or higher 117 (25) 31 (15) 86 (33)

Note. Participants were able to self-identify within multiple categories. There were some missing demographic data.

Rows may not sum to total population pool.
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Instruments

Demographics. Participants were asked their
age, gender, race/ethnicity, sexual orientation,
relationship status, and education.

Current Gambling Behaviors. Four items were
used to assess current gambling behavior. Items
included “How many days per week do you
gamble?”’, “On an average gambling day, how
many hours do you typically gamble?”, and “On an
average gambling day, how much money did you
wager?” The fourth question asked for a report of
gambling activities they have engaged in over the
last 12 months on a 7-point Likert-type scale from
Not at all to Daily.

Cannabis Use. Four items assessed cannabis
use. One item asked, “Have you ever consumed
cannabis?” If respondents answered yes, they
were asked, “In the past month, how many days
did you consume cannabis?” Participants
answered with a number between 1 and 30. They
were also asked to enter a number between 1 and
100 in answer to the question “In the past month,
when you gamble, what percent of the time were
you also under the influence of cannabis?” A final
question asked, “During a typical session when
you gambled under the influence of cannabis, how
high are you?” Participants rated their response
on a 5-point Likert-type scale from 1 = Not at all
high to 5 = Extremely high.

Cannabis Fxpectancies While Gambling.
Items were derived from the Alcohol Expectancy
Questionnaire (Brown et al., 1987) and the
Gamblers’ Beliefs Questionnaire (Steenbergh et
al., 2002). These items are provided in Table 3.
The following was assessed with three items each:
perceptual and cognitive enhancement
expectancies of cannabis use while gambling,
cognitive impairment expectancies of cannabis
use while gambling, relaxation and tension
reduction expectancies of cannabis use while
gambling, and negative expectancies of cannabis
use while gambling. Four items assessed
expectancies of gambling beliefs with cannabis
use while gambling. All items were measured on
a T-point Likert-type scale with ratings from
Strongly Disagree and Strongly Agree.

Cannabis Use Disorder Identification Test-
Revised (CUDIT-R; Adamson et al., 2010). The
CUDIT-R is an 8-item screening test that assesses
an individual’s hazardous cannabis consumption
habits over the past six months. Items are rated

from O to 4 and are summed up to compute a total
score with a maximum of 32. Among those who
meet the cut-off score of 8, scores are classified as
cannabis abuse (8-11) and cannabis dependence
(12+; Adamson et al., 2010).

Problem Gambling Severity Index (PGSI,
Ferris & Wynne, 2001). The PGSI was used to
assess participants’ gambling behaviors over the
past year. This measure contains nine items with
responses indicated on a 4-point Likert-type scale,
ranging from 0 = Not at all to 3 = Often. Item
ratings are summed to yield a maximum score of
27. Individuals are classified as being at high risk
for gambling disorder if their score was 8 or
greater (Ferris & Wynne, 2001).

Procedure

Following IRB approval, those registered as
MTurk workers with a successful Human
Intelligence Task approval rate of 80% were
invited to complete an anonymous questionnaire
about gambling behaviors and expectations about
how wvarious substances impacted gambling
behaviors (Peer et al., 2014). After completing the
survey, participants were provided with mental
health resources, including phone numbers and
websites for mental health and problem gambling
services.

Data Analytic Plan

The following statistical analyses were
conducted using Statistical Package of Social
Sciences (SPSS), version 28 (IBM, 2021). Of the
502 who provided consent, 15 did not pass the
embedded instructional manipulation checks
(Hauser & Schwarz, 2016; Oppenheimer et al.,
2009). Eleven were considered outliers on daily
money wagered (3.00 < z < -3.00), and four
provided 1inconsistent responses. Frequency
analyses were used to summarize cannabis
consumption behaviors and gambling behaviors of
the overall sample.

Using MPlus, version 8 (Muthén & Muthén,
2017), an exploratory factor analysis (EFA) with
maximum likelihood estimation and oblique
Geomin rotation was conducted on cannabis
expectancy items. Parallel analyses (Horn, 1965)
— comparing the generated eigenvalues from the
actual data to normally distributed random data
eigenvalues — and scree plots were used to
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determine the number of factors to retain. Items with
loadings < 0.32 or loadings across factors = 0.32 were
excluded from further analysis (Tabachnick & Fidell,
2007). The EFA was repeated with the remaining set
of items. Once the number of factors was determined,
composite scores were computed to run further
analyses. Factorial analysis was conducted to explore
how these cannabis expectancies items aligned with
the cannabis expectancies literature. Participants
who used cannabis were compared with participants
who did not use cannabis on the resulting factors and
individual items with independent t-tests to assess
how these expectancies fit into the broader literature.

Pearson correlations were used to see whether
the level of agreement with each expectancy item
was associated with the percentage of time spent
consuming cannabis while gambling. Lastly,
excluding those who did not consume cannabis,
multiple linear regressions were conducted to
predict the percentage of time spent GUIC, PGSI
score, and CUDIT-R score. Predictors included
both positive and negative cannabis expectancies
while gambling.

RESULTS

Sample Characteristics

Participants reported gambling an average of
4.31 days (SD=1.75) per week, spending 10.11 hours
per gambling episode (SD=6.20), and spending $413
USD (SD= $1,378) per episode. 94% percent (n=444)
evidenced problem gambling on the PGSI (1/=16.37,
SD = 5.09). For demographics of the whole sample
and those who endorsed cannabis use, see Table 1.

About half the participants (55%, n = 259)
reported lifetime cannabis use, and 99% of those
participants (n =256) endorsed cannabis use in the
past month. Only 3 of the 259 (1%) participants who
reported cannabis consumption reported not having
GUIC. Those who reported lifetime cannabis
consumption showed increased risk of problem
gambling on the PGSI (M = 17.05, SD = 4.38) in
comparison to those who did not consume cannabis
(M =15.52, SD = 5.76; #468) = 3.28, p=.001). For
comparisons of gambling behaviors between those
who consume cannabis and those who do not, see
Table 2.

Table 2. Gambling behaviors of those who use cannabis and those who do not

Non-Cannabis Use

Cannabis Use

(n=213) (n=259)
M(SD) M(SD) t df p
Gambling days per week 4.21(1.76) 4.40(1.74) 1.15 470 0.25
Gambling hours per day 8.54(5.55) 11.41(6.42) 5.13 470  <.001**
Average dollars gambled 448.15(1241.30) 383.41(1483.00) 0.51 470 0.62
PGSI 15.52(5.76) 17.05(4.38) 3.28 468  0.001%*
n (%) n (%) x? df P
No risk 12(5.6) 2(0.8) 13.24 3 0.002%*
Low risk 7(3.3) 1(0.4)
Moderate risk 3(1.4) 3(1.2)
High risk 191(89.7) 253(97.7)

Note. PGSI = Problem Gambling Severity Index. The reported categories coincide with modified categories on the
PGSl identified by Currie et al., (2013). The Chi-square test was conducted with a Fisher’s Exact test as some observed
cell-groups had a count less than 5. *Denotes significance at p <.05. **Denotes significance at p < 0.001.

Those in the subsample of participants reporting
cannabis use reported consumption at an average of
14.25 (SD = 7.38) days a month. Of those who
reported lifetime cannabis use, participants held an
average CUDIT-R score of 17.19 (SD = 6.57), with
81.4% (n = 259) classified as experiencing cannabis
dependence. On average, those who endorsed GUIC
reported that they were under the influence of
cannabis about 48% (SD = 26.10) of the time that
they gambled in the last month. On a scale of 1-5

describing how high they wusually feel, these
individuals reported having an average score of 3.37
(SD=1.00).

Expectancy Dimensions

The whole sample was included when examining
dimensions of cannabis expectancies in order to
understand the relation between these cannabis
expectancies and gambling. Results from parallel
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analysis and a scree plot suggested a two-factor
structure (Horn, 1965). An EFA was then conducted,
and two factors were retained. Eigenvalues for these
factors were 8.69 and 1.44. The two-factor solution
explained 68% of the variance. The first factor,
positive expectations, explained 58% of the variance
and the second factor, negative expectations,
explained 10% of the variance.

Using the factor loadings summarized in Table 3,
expectations showed that participants who used
cannabis showed stronger positive expectancies (M=
4.68, SD = 1.17) compared to participants who did
not use cannabis (M= 3.76, SD = 1.49), £397.69) = -
7.41, p < .001, d =.70. Those participants who
consumed cannabis also showed significantly greater
negative expectancies (M = 4.55, SD = 1.34) of
cannabis’ impact on their gambling behavior
compared to those who did not use cannabis (M =
3.83, SD =1.55), #421.07) =-5.35, p<.001, d="-.50.

Table 3. Exploratory Factor Analysis Factor
Loadings

Ttems M(SD) Factor Loadings
1 11

I am more focused... 4.29 (3.20) 0.824 -0.130

I feel more 4.21(3.14) 0.874 -0.101

confident...

I am better at 4.24 (3.04) 0.816 -0.008

gambling...

It is more enjoyable... 4.30 (3.02) 0.836 -0.027

I cannot 4.25(3.14) -0.003 0.775

concentrate...

I am not alert. .. 414 (.14  -0.109 0.903

T am indecisive... 4.23 (2.89) 0.008 0.809

I feel calm... 4.32 (2.94) 0.763 0.046

I am less tense. .. 4.22 (3.14) 0.684 0.152

I lose control and 4.29 (3.15) 0.038 0.773

become careless...

I feel anxious... 4.25 (3.14) 0.047 0.758

I feel more 4.27 (2.78) 0.571 0.276

impulsive...

I win more. .. 4.29 (3.18) 0.704 0.142

My skills increase... 4.33 (2.86) 0.738 0.046

I have more luck. . 4.23 (2.83) 0.743 0.038
4.22 (3.10) 0.572 0.209

I lose less...

Note. Bold indicates factor item loaded onto the
strongest. I = Positive Expectancy; II = Negative
Expectancy. All items are written as “ when I
gamble under the influence of cannabis” and have been
shortened above to simplify presentation. Items are
displayed in the order they were presented to
participants.

After adopting a Bonferroni correction to control
for type 1 error, independent samples t-tests were
used to compare individual expectancy items of
participants who GUIC and participants who did
not. All comparisons were significant (all ps <
0.001), with participants who GUIC endorsing all
expectancy items more strongly than participants
who did not (see Table 4).

FExpectancies for How Cannabis Affects Gambling

Frequency analysis showed that over 50% of
participants who used cannabis showed some degree
of agreement with every expectancy item. Most of the
CUDIT-R items had modest positive correlations
with both positive and negative expectancy items (zs
= 0.21-0.28, ps < .003; Table 5). All positive
expectancy items were endorsed with some degree of
agreement by at least 52.1% of the sample. The three
most endorsed positive expectancies were “I feel calm
when I GUIC” (61.4%), “It is more enjoyable to
GUIC” (61.0%), and “My skills increase when I
GUIC” (60.6%). Most participants who used cannabis
reported some agreement that they were more
focused (60.3%) and that they felt they won more
(57.5%) when GUIC. All negative expectancy items
were endorsed with some degree of agreement by at
least 52.5% of the sample. The three most endorsed
negative expectancies were “I lose control and
become careless when I GUIC” (56.4%), “I feel
anxious when I GUIC” (54.8%), and “I cannot
concentrate when I GUIC” (53.7%; Figure 1).

The linear regression predicting CUDIT-R score
based on positive and negative expectancies was
statistically significant, A2, 256) = 12.31, p<0.001,
adjusted-#2 = 0.081. Negative cannabis
expectancies were significantly associated with a
higher CUDIT-R score (b= .17, p=.04), and positive
expectancies were not significantly associated with
CUDIT-R score (b= .08, p =.08; Table 6).

Cannabis Use Expectancies and Problem Gambling

All expectancy items, positive expectancies, and
negative expectancies were positively correlated
with PGSI scores (zs = 0.22 - 0.43, ps < .001; Table
5). The linear regression predicting PGSI score
based on expectancies was statistically significant,
F(2, 256) = 31.89, p < 0.001, adjusted-&2 = 0.193.
Both positive (b = .06, p = .048) and negative (b =
21, p < .001) cannabis expectancies significantly
predicted higher PGSI scores.



Cannabis Expectancy and Gambling

Table 4. Independent samples t-test comparing participants who did and did not GUIC

Items Non-GUIC
(2=216) GUIC (7=256)
M(SD) M(SD) t df J)
I am more focused... 3.74 (1.84) 4.76 (1.61) 6.36 429.87 <.001
I feel more confident... 3.65 (1.93) 4.68 (1.48) 6.42 399.81 <.001
I am better at gambling... 3.69 (1.88) 4.7 (1.47) 6.46 402.69 <.001
It is more enjoyable... 3.69 (1.84) 4.81 (1.47) 7.17 409.53 <.001
I cannot concentrate... 3.84 (1.88) 4.6 (1.6) 4.67 425.09 <.001
I am not alert... 3.81 (1.84) 4.42 (1.67) 3.76 439.71 <.001
I am indecisive... 3.79 (1.73) 4.59 (1.59) 5.18 442.38 <.001
I feel calm... 3.79 (1.82) 4.76 (1.49) 6.24 414.08 <.001
I am less tense... 3.61(1.82) 4.74 (1.56) 7.15 425.00 <.001
I lose control and become careless... 3.85(1.92) 4.66 (1.56) 4.94 414.30 <.001
I feel anxious... 3.88 (1.84) 4.57 (1.65) 4.23 436.33 <.001
I feel more impulsive... 3.8 (1.71) 4.67 (1.53) 5.79 435.81 <.001
I win more... 3.75 (1.88) 4.75 (1.56) 6.27 417.95 <.001
My skills increase... 3.9 (1.79) 4.69 (1.51) 5.11 422.15 <.001
I have more luck... 3.79 (1.76) 4.61 (1.52) 5.38 428.93 <.001
I lose less... 3.77 (1.81) 4.6 (1.63) 5.21 436.62 <.001
Note. All statements are worded as “ when I gamble under the influence of cannabis.”

Table 5. Correlations between cannabis expectancies while gambling and percentage of time spent consuming
cannabis while gambling and CUDIT-R and PGSI scores

Time Spent GUIC CUDIT-R score PGSI score
I am more focused... 21%* 23%* .30**
I feel more confident... .19* .24%* .25%*
I am better at gambling... .13 .18 27%*
It is more enjoyable... 21%* .19% 27%*
I cannot concentrate... .15 21%* B1**
I am not alert... .20* .19* .32%*
I am indecisive... .18* .26%* .36%*
I feel calm... .20%* .16 29%*
I am less tense... .19% .16 .33%*
I lose control and become careless... .26%* 27%* A1%*
I feel anxious... .18 21%* .39%*
I feel more impulsive... 21%* 21%* 32%*
I win more... 25%* 23%* .33%*
My skills increase... 2T7%* 17 22%*
I have more luck... .16 25%* 29%*
I lose less... .20% 23%* .35%*
Positive Expectancies 27%* 27%* .38%*
Negative Expectancies .24%* .28%* 43%*
Note. All statements are worded as when I gamble under the influence of cannabis.” For all expectancy items,

n =259 *Denotes significance at p < 0.003 **Denotes a finding that was significant at p < .001. Supplemental tables 1-3
offer the linear regressions predicting PGSI score, CUDIT-R score, and time spent GUIC for individual items.
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Table 6. Linear regressions of positive or negative cannabis expectancies predicting PGSI score, CUDIT-R,

and percentage of time using cannabis while gambling

b SE p

Predicting PGSI Score

Positive cannabis expectancies while gambling .06 .03 .048*

Negative cannabis expectancies while gambling 21 .05 <.001**
Predicting CUDIT-R Score

Positive cannabis expectancies while gambling .08 .05 .077

Negative cannabis expectancies while gambling .17 .08 .040*
Predicting percentage of time spent gambling under the influence of cannabis

Positive cannabis expectancies while gambling .46 .20 .021*

Negative cannabis expectancies while gambling .33 .34 .333

Note. Model fits: PGSI: F2, 256)=31.89, p < 0.001 with adjusted £=0.193. CUDIT-R: F2, 256)=12.31, p < 0.001 with
adjusted £2=0.081. Time spent GUIC: (2, 255)=10.31, p < 0.001 with adjusted £2=0.068. *Denotes significance at p < .05
**Denotes a finding that was significant at p < .001. The individual items that comprised each variable in the model are

presented in Tables 4 and 5.

Figure 1. Participants’ percent agreement with expectations regarding how cannabis

Impacted gambling behavior

I feel calm ...

It is more enjoyable to...
My skills increase ...

I am more focused ...

I win more ...

I feel more impulsive ...

I lose less ...

I am less tense ...

I feel more confident ...

I lose control and become careless ...
I am better at gambling ...
I feel anxious ...

I cannot concentrate ...

I am indecisive ...

I am not alert ...

I have more luck ...

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

B Strongly disagree Disagree

& Neither agree nor disagree 0 Somewhat agree

m Strongly agree

Note. All items are written as “

B Somewhat disagree
B Agree

when I gamble under the influence of cannabis” and have

been shortened above to simplify presentation. The order of questions is presented as mostly likely to
agree to least likely to agree rather than the order of presentation to participants.

Cannabis Use Expectancies and Time GUIC

Most negative and positive cannabis
expectation items (62%) were modestly and
positively correlated with GUIC (zs = 0.21-0.27, ps
< .003; Table 5). The linear regression predicting
the percentage of time spent GUIC was

statistically significant, A2, 255) = 10.31, p <
0.001, adjusted-A2 = 0.068. Positive cannabis
expectancies significantly predicted a higher
percentage of time spent GUIC (b= .46 p=.021),
and negative expectancies were not significantly
associated (b= .33, p =.333; Table 6).
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DISCUSSION

Given the reported co-occurrence of gambling
and cannabis consumption, this study aimed to
examine individuals’ expectations of the effect of
cannabis consumption on gambling. Cannabis
expectancy theory (Anthenien et al., 2021;
Kristjansson et al., 2012; Schafer & Brown, 1991)
indicates that peoples’ experience with cannabis
will inform what outcomes they expect will follow
consumption. In this sample of participants who
almost all screened positive for problem gambling,
who on average gambled four days per week,
“positive” and “negative” dimensions underlie
individuals’ reported cannabis expectancies. Six
areas of cannabis expectancies have been
identified within the literature (Schafer & Brown,
1991). Consistent with the broader cannabis
expectancy literature, this two-factor structure of
positive and negative expectations broadly
categorizes the six areas into positive and
negative expectancies. Positive expectations
include relaxation and tension reduction,
perceptual and cognitive enhancement, and social
and sexual facilitation. Negative expectations
include cognitive and behavioral impairment,
global negative effects, and craving and physical
effects (Anthenien et al., 2021; Kristjansson et al.,
2012) Both positive and negative expectations
have implications for gambling behaviors,
experiences, and performances.

Those who wused cannabis held stronger
positive cannabis expectations than those who did
not use cannabis. In contrast to previous findings,
participants who used cannabis also held
significantly stronger negative expectancies than
participants who did not use cannabis. When the
expectancy results were examined on an item
level, those who wused cannabis endorsed
significantly stronger agreement with all
cannabis and gambling expectancies than
participants who did not use cannabis, with no
significant difference found in the proportion of
participants endorsing positive or negative
expectancy items. There are several possible
explanations for this unique finding. First, the
current sample predominately reported clinically
significant levels of both cannabis use and
gambling harms. Approximately 94% were
identified as at high risk for gambling disorder,
and 81.4% of those participants were classified as
experiencing cannabis dependence. Prior research

into cannabis expectancies has primarily focused
on non-clinical samples, resulting in a call for
more research into expectancies in individuals
with more severe cannabis usage (Anthenien et
al., 2021). The clinical nature of this sample may
not reflect the general population of those who
gamble or consume cannabis recreationally.
However, the current sample reveals a strength of
this dataset as it provides greater insight into the
experiences of individuals with both cannabis use
disorder and gambling disorder — a group that
would benefit from greater attention to help
develop responsible gambling policies and
treatment protocols (McGrath et al., 2023;
McPhalil et al., 2020).

Another reason why the current findings may
differ from the findings of previous research is
methodological differences. This study prioritized
examining a range of cannabis expectancies as
they relate to gambling. For this reason, we
elected to use items from the Alcohol Expectancy
Questionnaire (Brown et al., 1987) and the
Gamblers’ Beliefs Questionnaire (Steenbergh et
al., 2002), although the majority of cannabis
expectancy literature uses the Marijuana Effect
Expectancy Questionnaire (MEEQ), either in its
original (Schafer & Brown, 1991) or brief form
(Torrealday et al., 2008). Although both
methodological approaches capture both positive
and negative expectations of cannabis use, our
selected approach prohibited us from assessing
the “craving and physical effects” domain of items
on the MEEQ. Instead, our approach prioritized
the following domains of cannabis use
expectancies: cognitive and behavioral
impairment, relaxation and tension reduction,
perceptual and cognitive enhancement, and global
negative effects (Schafer & Brown, 1991). Future
studies should seek to understand how the
craving and physical effects items relate to
gambling behaviors.

Consistent with the research on cannabis
expectancies, participants who used cannabis
reported a mixture of positive and negative
cannabis expectancies, with all items endorsed by
50-62% of the sample (Anthenien et al., 2021;
Kristjansson et al., 2012). Among the expectancy
items, the top five most endorsed items overall
were positive expectancies. While GUIC,
individuals reported feeling calmer (61.4%),
finding gambling more enjoyable (61.0%),
believing that their skills increased (60.6%),
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feeling more focused (60.2%), and feeling that they
won more (57.5%). The three most endorsed
negative expectancies were “I lose control and
become careless when I GUIC” (56.4%), “I feel
anxious when I GUIC” (54.8%), and “I cannot
concentrate when I GUIC” (53.7%). Increases in
negative cannabis expectancy effects predicted an
increased CUDIT-R score. This finding could
reflect greater awareness of the negative impacts
of cannabis use generally among the individuals
with increased problems, especially when
engaging in a specific task. Increases in both
positive and negative cannabis expectancies were
significantly associated with increased gambling
problems. As the participants showed both
positive and negative expectations of cannabis
consumption on gambling, these findings indicate
that individuals do mnot have extreme
unidirectional expectations about cannabis
consumption. Because of this, these findings are
novel in that they are the first to identify the
specific expectations (both positive and negative)
about the effect of cannabis consumption on
gambling behavior. This warrants future
examination, as these findings may reflect a
broader relation between cannabis attitudes
generally and increased gambling behavior or
may be indicative of a missing moderating
variable (e.g., whether cannabis expectancies
motivate cannabis use while gambling), as
suggested by Anthenien and colleagues (2021).
Stronger positive cannabis expectancies were
associated with an increased proportion of time
spent gambling under the influence of cannabis.
This is in line with the broader expectancy theory
that an individual is more likely to engage in an
activity that they believe will have a positive
outcome. However, this finding also highlights the
importance of assessing how an individual who
GUIC believes that cannabis affects their
gambling behavior, as increased percentages of
time spent GUIC have been associated with
greater gambling problems (McPhail et al., 2020).
The implication for clinicians is the assessment
for cannabis use when seeing an individual for
gambling disorder, and visa-versa. The belief that
using cannabis while gambling increases luck or
gambling ability is particularly problematic and
could produce an overall increase in both
problematic gambling and cannabis use. There is
currently no research on how to best treat
individuals with a gambling disorder and

comorbid cannabis use disorder (Dowling et al.,
2016; Pfund et al.,, 2023). The current study
stresses the importance of developing more
effective regulations and treatments for this
population.

A potential limitation of this study was the use
of a convenience crowdsourced sample. Consistent
with our sample, MTurk samples have been found
younger, less employed, and more politically
liberal than the general United States population
(Goodman & Paolacci, 2017). Although MTurk
samples have been increasingly prominent within
psychological research, they have also shown an
increase of low-quality data (Chmielewski &
Kucker, 2020). Researchers have noted MTurk
samples have been at risk for noise from bad data
and bots; this risk may be exacerbated by the
length and nature of the research task (Webb &
Tangney, 2022). At the same time, research has
found that MTurk may be useful and appropriate
for collecting samples of individuals who gamble
frequently and who consume cannabis (Kim &
Hodgins, 2017). The national spread of the MTurk
sample is additionally appropriate to gauge
cannabis consumption since the legalization
status of cannabis across different states has not
been associated with cannabis consumption
behaviors (McPhail et al.,, 2024). The current
study was also limited in that expectations of
cannabis on gambling did not explore types of
cannabis ingestion such as dabbing, vaping,
smoking, or edible consumption. For example,
emerging adults perceive dabbing and vaping
cannabis as conferring more risk than smoking
cannabis occasionally (Florimbio et al., 2023).
Depending on their methods of cannabis
ingestion, participants may carry different
expectations of how cannabis influences their
gambling. Finally, the sample of the study was
limited to participants screening positive for
cannabis dependence who held a mixture of
positive and negative expectations. Consistent
with other literature, individuals with cannabis
dependence hold both positive and negative
expectations (Connor et al., 2011; Schafer &
Brown, 1991). However, future research is needed
to understand whether individuals without
cannabis dependence hold both positive and
negative expectations and whether the
associations among expectations, cannabis
problems, gambling problems, and gambling
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behavior replicate in samples without cannabis
dependence.

In conclusion, this study provided a potential
explanation for why some individuals might use
cannabis and gamble simultaneously — they
expected that GUIC made gambling more
enjoyable, helped them focus while gambling, feel
calmer, and have greater skills. At the same time,
this study provided a potential explanation for
why some individuals might not use cannabis and
gamble simultaneously — they expected that
GUIC made them more careless, anxious, and
unfocused. Together, these findings further
highlight the importance of how individuals
expect substance use to influence their gambling
behavior, as negative expectations were
associated with higher cannabis severity, and
both positive and negative expectancies were
associated with greater problem gambling
severity. Future research is needed to understand
how individuals expect cannabis to influence
gambling and how such information might inform
treatments for cannabis and gambling behaviors.

REFERENCES

Adamson, S. J., Kay-Lambkin, F. J., Baker, A. L.,
Lewin, T. J., Thornton, L., Kelly, B. J., &
Sellman, J. D. (2010). An improved brief
measure of cannabis misuse: The Cannabis
Use Disorders Identification Test-Revised
(CUDIT-R). Drug and Alcohol Dependence,
110D, 137-143.
https://doi.org/10.1016/j.drugalcdep.2010.02.0
17

Anthenien, A., Prince, M., Wallace, Gemma,
Jenzer, T., & Neighbors, C. (2021). Cannabis
Outcome  Expectancies, Cannabis Use
Motives, and Cannabis Use among a Small
Sample of Frequent Using Adults. Cannabis,
(1), 69-84.
https://doi.org/10.26828/cannabis/2021.01.005

Bandura, A. (1977). Social learning theory. (pp.
viii, 247). Prentice-Hall.

Brown, S. A., Christiansen, B. A., & Goldman, M.
S. (1987). The Alcohol Expectancy
Questionnaire: An instrument for the
assessment of adolescent and adult alcohol
expectancies. Journal of Studies on Alcohol,
485), 483-491.
https://doi.org/10.15288/jsa.1987.48.483

Chmielewski, M., & Kucker, S. C. (2020). An
MTurk Crisis? Shifts in Data Quality and the
Impact on Study Results. Social Psychological
and Personality Science, 11(4), 464—473.
https://doi.org/10.1177/1948550619875149

Connor, J. P., Gullo, M. J., Feeney, G. F. X,, &
Young, R. McD. (2011). Validation of the
Cannabis Expectancy Questionnaire (CEQ) in
adult cannabis users in treatment. Drug and
Alcohol  Dependence, 115(3), 167-174.
https://doi.org/10.1016/j.drugalcdep.2010.10.0
25

Currie, S. R., Hodgins, D. C., & Casey, D. M.
(2013). Validity of the Problem Gambling
Severity Index Interpretive Categories.
Journal of Gambling Studies, 29(2), 311-327.
https://doi.org/10.1007/s10899-012-9300-6

Dellazizzo, L., Potvin, S., Gigueére, S., & Dumais,
A. (2022). Evidence on the acute and residual
neurocognitive effects of cannabis use in
adolescents and adults: A systematic meta-
review of meta-analyses. Addiction, 1177),
1857-1870. https://doi.org/10.1111/add.15764

Desrosiers, N. A., Ramaekers, J. G., Chauchard,
E., Gorelick, D. A., & Huestis, M. A. (2015).
Smoked  Cannabis’ Psychomotor and
Neurocognitive Effects in Occasional and
Frequent Smokers. Journal of Analytical
Toxicology, 394), 251-261.
https://doi.org/10.1093/jat/bkv012

Dowling, N. A., Merkouris, S. S., & Lorains, F. K.
(2016). Interventions for comorbid problem
gambling and  psychiatric disorders:
Advancing a developing field of research.
Addictive Behaviors, 58, 21-30.
https://doi.org/10.1016/j.addbeh.2016.02.012

Ferris, J. A., & Wynne, H. J. (2001). The Canadian
problem gambling index. Canadian Centre on
substance abuse.

Florimbio, A. R., Walton, M. A., Coughlin, L. N.,
Lin, L. A., & Bonar, E. E. (2023). Perceived
risk of harm for different methods of cannabis
consumption: A brief report. Drug and Alcohol
Dependence, 251, 110915.
https://doi.org/10.1016/j.drugalcdep.2023.110
915

Goodman, J. K. & Paolacci, G. (2017).
Crowdsourcing consumer research. Journal of
Consumer  Research, 44(1), 196-210.
https://doi.org/10.1093/jcr/ucx047

Green, B., Kavanagh, D., & Young, R. (2003).
Being stoned: A review of self-reported


https://doi.org/10.1093/jcr/ucx047

Cannabis, A Publication of the Research Society on Marijuana

cannabis effects. Drug and Alcohol Review,
224), 453-460.
https://doi.org/10.1080/0959523031000161397
6

Hart, C. L., van Gorp, W., Haney, M., Foltin, R.
W., & Fischman, M. W. (2001a). Effects of
Acute Smoked Marijuana on Complex
Cognitive Performance.
Neuropsychopharmacology, 25(5), 757-765.
https://doi.org/10.1016/S0893-133X(01)00273-
1

Hart, C. L., van Gorp, W., Haney, M., Foltin, R.
W., & Fischman, M. W. (2001b). Effects of
Acute Smoked Marijuana on Complex
Cognitive Performance.
Neuropsychopharmacology, 25(5), 757-765.
https://doi.org/10.1016/S0893-133X(01)00273-
1

Hauser, D. J., & Schwarz, N. (2016). Attentive
Turkers: MTurk participants perform better
on online attention checks than do subject pool
participants. Behavior Research Methods,
481), 400-407.
https://doi.org/10.3758/s13428-015-0578-z

Horn, J. L. (1965). A rationale and test for the
number of factors in factor analysis.
Psychometrika, 3002), 179-185.
https://doi.org/10.1007/BF02289447

Horn, T. L., Lerma, M., Pfund, R. A., & Whelan, J.
P. (2023). Expectations about how alcohol
consumption influences gambling.
International Gambling Studies, 1-14.
https://doi.org/10.1080/14459795.2023.222485
8

Horn, T. L., Whelan, J. P., & Weil, G. T. (2022).
Does acute alcohol consumption increase risk-
taking while gambling? A systematic review
and meta-analysis. Addiction, 117A11), 2780—
2790. https://doi.org/10.1111/add.15896

IBM Corp. (2021). SPSS Statistics for Windows
(28.0). IBM Corp.

Jones, B. T., Corbin, W., & Fromme, K. (2001). A
review of expectancy theory and alcohol
consumption. Addiction, 96(1), 57-72.
https://doi.org/10.1046/;.1360-
0443.2001.961575.x

Kim, H. S., & Hodgins, D. C. (2017). Reliability
and validity of data obtained from alcohol,
cannabis, and gambling populations on
Amazon’s Mechanical Turk. Psychology of
Addictive Behaviors, 31(1), 85-94.
https://doi.org/10.1037/adb0000219

Kristjansson, S. D., Agrawal, A., Lynskey, M. T.,
& Chassin, L. A. (2012). Marijuana
expectancies and  relationships  with
adolescent and adult marijuana use. Drug and
Alcohol  Dependence, 126(1), 102-110.
https://doi.org/10.1016/j.drugalcdep.2012.04.0
24

McGrath, D. S., Williams, R. J., Rothery, B.,
Belanger, Y. D., Christensen, D. R., el-
Guebaly, N., Hodgins, D. C., Nicoll, F., Shaw,
C. A, Smith, G. J., & Stevens, R. M. G. (2023).
Problem gambling severity, gambling
behavior, substance use, and mental health in
gamblers who do and do not use cannabis:
Evidence from a Canadian national sample.
Addictive Behaviors, 137, 107520.
https://doi.org/10.1016/j.addbeh.2022.107520

McPhail, A., Whelan, J. P., Peter, S. C., Li, Q.,
Winters, K. C., & Meyers, A. W. (2020).
Sweetening the pot: Exploring differences
between frequent gamblers who do and do not
gamble under the influence of cannabis.
Addictive Behaviors, 110, 106531.
https://doi.org/10.1016/j.addbeh.2020.106531

McPhail, A. (2024). Exploring the Relation
Between Marijuana Legality on Cannabis Use
While Gambling [Unpublished manuscript].
University of Memphis.

Morrison, P. D., Zois, V., McKeown, D. A., Lee, T.
D., Holt, D. W., Powell, J. F., Kapur, S., &
Murray, R. M. (2009a). The acute effects of
synthetic Intravenous A9-
tetrahydrocannabinol on psychosis, mood and
cognitive functioning. Psychological Medicine,
3910), 1607-1616. Cambridge  Core.
https://doi.org/10.1017/S0033291709005522

Morrison, P. D., Zois, V., McKeown, D. A., Lee, T.
D., Holt, D. W., Powell, J. F., Kapur, S., &
Murray, R. M. (2009b). The acute effects of
synthetic intravenous A9-
tetrahydrocannabinol on psychosis, mood and
cognitive functioning. Psychological Medicine,
3910), 1607-1616. Cambridge Core.

Muthén, B., & Muthén, L. (2017). Mplus. In
Handbook of item response theory (pp. 507—
518). Chapman and Hall/CRC.

Oppenheimer, D. M., Meyvis, T., & Davidenko, N.
(2009). Instructional manipulation checks:
Detecting satisficing to increase statistical
power. Journal of Experimental Social
Psychology, 45(4), 867-872.
https://doi.org/10.1016/}.jesp.2009.03.009



Cannabis Expectancy and Gambling

Peer, E., Vosgerau, J., & Acquisti, A. (2014).
Reputation as a sufficient condition for data
quality on Amazon Mechanical Turk. Behavior
Research  Methods, 46(4), 1023—-1031.
https://doi.org/10.3758/s13428-013-0434-y

Pfund, R. A., King, S. A., Forman, D. P., Zech, J.
M., Ginley, M. K., Peter, S. C., McAfee, N. W.,
Witkiewitz, K., & Whelan, J. P. (2023). Effects
of cognitive behavioral techniques for
gambling on recovery defined by gambling,
psychological functioning, and quality of life:
A systematic review and meta-analysis.
Psychology of Addictive Behaviors, 3AT), 936—
945https://doi.org/10.1037/adb0000910

Rotter, J. B., Chance, J. E., & Phares, E. J. (1972).
Applications of a social learning theory of
personality. Holt, Rinehart & Winston.
http://lib.ugent.be/catalog/rug01:000065127

Schafer, J., & Brown, S. A. (1991). Marijuana and
cocaine effect expectancies and drug use
patterns. Journal of Consulting and Clinical
Psychology, 594), 558-565.
https://doi.org/10.1037/0022-006X.59.4.558

Steenbergh, T. A., Meyers, A. W., May, R. K., &
Whelan, J. P. (2002). Development and
validation of the Gamblers’ Beliefs
Questionnaire. Psychology of Addictive
Behaviors, 16, 143-149.
https://doi.org/10.1037/0893-164X.16.2.143

Tabachnick, B. G., & Fidell, L. S. (2007).
Experimental designs using ANOVA (Vol.
724).

Torrealday, O., Stein, L. A. R., Barnett, N.,
Golembeske, C., Lebeau, R., Colby, S. M., &
Monti, P. M. (2008). Validation of the
Marijuana Effect Expectancy Questionnaire-
Brief. Journal of Child & Adolescent
Substance Abuse, 174), 1-17.
https://doi.org/10.1080/15470650802231861

United Nations. (2020). Prevalence of Drug Use in
the General Population. United Nations.

https://dataunodc.un
prevalence

Webb, M. A., & Tangney, J. P. (2022). Too Good to
Be True: Bots and Bad Data From Mechanical
Turk. Perspectives on Psychological Science,
174569162211200217.
https://doi.org/10.1177/17456916221120027

Welte, J. W., Barnes, G. M., Tidwell, M.-C. O.,
Hoffman, J. H., & Wieczorek, W. F. (2015).
Gambling and Problem Gambling in the
United States: Changes Between 1999 and
2013. Journal of Gambling Studies, 31(3),
695-715. https://doi.org/10.1007/s10899-014-
9471-4

Whelan, J. P., Steenbergh, T. A., & Meyers, A. W.
(2007). Problem and pathological gambling.
Hogrefe & Huber Publishers.

.org/dp-drug-use-

Funding and Acknowledgements: This work was
partially supported by funding from the
Tennessee Department of Mental Health and
Substance Abuse Services. The content is the
sole responsibility of the authors and does not
necessarily represent the official views of the
state of Tennessee. No authors have competing
interests.

Copyright: © 2024 Authors et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction, provided the original author and
source are credited, the original sources is not
modified, and the source is not used for
commercial purposes.

@080



https://creativecommons.org/licenses/by/4.0/

