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Abstract

Alcohol and cannabis co-use is highly prevalent and associated with various negative
consequences. The likelihood of same day co-use is high, especially among men, however,
underlying mechanisms to their co-use and its sex-dependent nature remain poorly understood.
This study aims to elucidate the effects of controlled alcohol administration on the urge to use
cannabis and considers sex-dependent effects. A community sample of non-treatment-seeking
heavy drinkers (N = 37, 46% female) reporting cannabis use in the past six months completed an
alcohol administration paradigm. Participants rated their urge to use cannabis and drink alcohol

at baseline and at rising levels of breath alcohol concentration (BrAC). Mixed model analyses
examined the effects of BrAC, sex, and their interaction on craving for cannabis. The relationships
across urge for cannabis, urge for alcohol, and subjective responses to alcohol were also tested.
There was a significant BrAC x Sex interaction on the urge to use cannabis, such that males
reported increases in the urge to use cannabis at rising BrACs but females did not. Urge for
alcohol significantly predicted urge for cannabis across rising levels of BrAC and this relationship
was stronger in males than in females. Lastly, stimulation, but not sedation, during alcohol
administration was positively associated with the urge for cannabis. Overall, these results suggest
that the pharmacological effects of alcohol on the urge to use cannabis are sex dependent and that
the stimulant effects of alcohol are associated with a higher urge for cannabis.
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INTRODUCTION

Concurrent use of alcohol and cannabis is highly prevalent (Hasin et al., 2015) and
associated with a host of negative consequences, including greater psychiatric comorbidity,
increased risk-taking behavior, heavier alcohol use, and poorer mental health treatment
outcomes (Briére, Fallu, Descheneaux, & Janosz, 2011; Metrik, Gunn, Jackson, Sokolovsky,
& Borsari, 2018; Midanik, Tam, & Weisner, 2007; Staiger, Richardson, Long, Carr, &
Marlatt, 2013; Subbaraman, Metrik, Patterson, & Swift, 2017; Volkow, Baler, Compton,

& Weiss, 2014). It is estimated that 68% of individuals with a current DSM-5 cannabis

use disorder (CUD) diagnosis and over 86% of those with a lifetime CUD diagnosis will
also meet diagnostic criteria for lifetime alcohol use disorder (AUD) (Agrawal, Lynskey,
Madden, Bucholz, & Heath, 2007; WHO, 2014). Further, it has been shown that individuals
who report regularly using alcohol and cannabis frequently consume these two substances
at the same time (i.e., in a single episode) (Midanik, et al., 2007; Subbaraman & Kerr,
2015). In fact, a recent study by our group found that drinking alcohol on a given day was
associated with a 2.5-fold increase in the likelihood of same-day cannabis use (Roche et al.,
2019). Notably, in this study, the observed effect of alcohol on the increased likelihood of
same-day cannabis use was greater for men than for women.

Epidemiological studies consistently report that men tend to use cannabis more frequently
(SAMHSA, 2014), are at a greater risk for developing a CUD (Stinson, Ruan, Pickering, &
Grant, 2006), and seek treatment for CUD at higher rates than women do (SAMHSA, 2014).
Despite these findings, it has also been shown that women show a quicker progression
from initiation of cannabis use to the development of cannabis-related problems, than men
do (i.e., the “telescoping effect”) (Ehlers et al., 2010; Hernandez-Avila, Rounsaville, &
Kranzler, 2004; Schepis et al., 2011). Additionally, recent studies found that a growing
number of women have reported using cannabis for medicinal purposes, compared to men
(Finseth et al., 2015; McConnell, Applegate, Keniston, Kluger, & Maa, 2014; Ryan-Ibarra,
Induni, & Ewing, 2015). A recent review by Cooper and Craft examined sex differences in
cannabis research at the both preclinical and clinical levels of analyses (Cooper & Craft,
2018) and found that women exhibit higher withdrawal symptoms, while men use cannabis
at higher rates. Females have also been found to exhibit higher levels of cue-induced
cannabis craving than males (Fattore, 2013) and it has been documented that women with
a lifetime diagnosis of CUD are more likely than men to have a comorbid AUD (Calakos,
Bhatt, Foster, & Cosgrove, 2017); however, the intersection between cannabis and alcohol
remains poorly understood.

In sum, while alcohol and cannabis are often used concurrently, and alcohol may precipitate
the use of simultaneous cannabis use, the underlying mechanisms to their co-use and its
sex-dependent nature remain poorly understood. An early study by Chait and Perry (1994)
provided little evidence that acute alcohol ingestion increases cannabis use overall; however,
the authors did find considerable individual differences between subjects in the effects of
alcohol on cannabis consumption. In a more recent study by Ballard and de Wit (2011),
which examined the separate and combined effects of acute low-dose alcohol and THC
ingestion on subjective drug effects, it was found that THC alone did not impact ratings

for wanting more of the drug. Instead, THC was found to attenuate the increased ratings
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observed after alcohol was administered. It is possible that within both of these studies,
subjective craving may be a putative mechanism by which alcohol and cannabis are co-used
— perhaps synergistically.

To fill this gap in the literature, the present study assessed the effects of controlled

alcohol administration on the urge to use cannabis, a factor that is hypothesized to impact
subsequent cannabis use and considers sex-dependent effects. Specifically, our aims were
to test: (a) the effects of controlled alcohol administration on craving for cannabis, (b)
whether alcohol’s effect on cannabis craving is moderated by sex, and (c) explore the
association between measures of subjective response to alcohol, namely stimulation and
sedation, and the urge to use cannabis during the alcohol administration. Given the finding
that drinking alcohol on a given day was associated with a 2.5-fold increase in the likelihood
of same-day cannabis use (Roche et al., 2019), especially in men, we hypothesized that
alcohol administration would be associated with an increased craving for cannabis across
both males and females and that this relationship would be greater in men than in women.

METHOD

Participants

All study procedures were approved by the University of California, Los Angeles
Institutional Review Board; the protocol number is 14—-000501 and the title is "Modeling
alcohol reward and reinforcement in the human laboratory." A community sample of
non-treatment-seeking heavy drinkers was recruited via online and print advertisements.
Preliminary eligibility screening was conducted through online and telephone surveys
followed by an in-person screening/assessment visit. After providing written informed
consent and receiving a full explanation of the study procedures, participants were
breathalyzed, provided a urine sample for urine toxicology testing, and completed a series
of self-report questionnaires and semi-structured interviews on substance use and related
individual differences.

All participants were required to: (i) have a breath alcohol concentration (BrAC) of 0.000
g/dl (i.e., 0mg%) at the time of the study visit; (ii) test negative for all drugs (except
cannabis) on a urine toxicology screen; (iii) test negative on a urine pregnancy test (if
female); (iv) be between the ages of 21 and 45; (v) be current heavy drinkers based on
NIAAA recommendations (i.e., = 14 drinks per week for men or > 7 drinks per week

for women); (vi) be non-treatment-seeking for AUD; (vii) not be experiencing significant
withdrawal from alcohol; and (viii) not meet current (i.e., past 3-month) DSM-5 diagnostic
criteria for any substance use disorder other than nicotine or alcohol. Participants were

not required to test positive for cannabis on the urine toxicology screen. Current (i.e., past
3-month) DSM-5CUD was an exclusionary criterion for the current study, whereas lifetime
CUD was not. Following the in-person screening visit, a physical examination ensured
medical eligibility. For the purposes of the present study, participants who endorsed any
cannabis use in the past six months per the Cannabis Use Disorders Identification Test —
Revised (CUDIT) (Adamson, 2010 #107) at the time of the initial in-person screening visit
were selected for the analyses presented herein.
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Alcohol Administration Procedure

Measures

The alcohol administration procedure was conducted at the UCLA Clinical and Translational
Research Center (CTRC) and comprehensive methodology is discussed elsewhere (Bujarski
et al., 2018). Briefly, participants’ height, weight, and vital signs were collected and
intravenous (V) lines were placed by a nurse prior to beginning the alcohol administration
procedure. All participants also completed baseline assessment measures prior to alcohol
infusion, at a BrAC of 0.00 g/dI.

Alcohol was then administered IV (6% ethanol v/v in saline) using the Computerized
Alcohol Infusion System (CAIS) (Plawecki, Han, Doerschuk, Ramchandani, & O'Connor,
2008; Zimmermann et al., 2008; Zimmermann, O’Connor, & Ramchandani, 2011).
Throughout the alcohol challenge, participants were administered IV alcohol in amounts
designed to reach target BrACs of 0.02, 0.04, and 0.06 g/dl, each over 15 minutes. After
reaching each target BrAC, BrAC level was clamped by pausing the alcohol infusion for
approximately 5 minutes to allow participants to complete various self-report questionnaires.

Substance Use Measures.—All of the following measures were completed at the initial
in-person screening visit, with the exception of the Timeline Follow-Back (TLFB) (Sobell
& Sobell, 1992), which was administered both at the screening visit and at the time of

the alcohol infusion. The Structured Clinical Interview for DSM-5 (SCID) (adapted from
First, Williams, Karg, & Spitzer, 2015) assessed for current (i.e., past 3-month) AUD and
CUD. The Clinical Institute Withdrawal Assessment for Alcohol (CIWA-Ar) (Sullivan,
Sykora, Schneiderman, Naranjo, & Sellers, 1989) measured the presence and severity of
alcohol withdrawal. The TLFB measured past-month alcohol and cannabis use quantity

and frequency. The Alcohol Use Disorders Identification Test (AUDIT) (Allen, Litten,
Fertig, & Babor, 1997) and the Alcohol Dependence Scale (ADS) (Skinner & Allen,

1982) assessed alcohol dependence severity. The CUDIT (Adamson et al., 2010) measured
problems associated with cannabis use. The Penn Alcohol Craving Scale (PACS) (Flannery,
Volpicelli, & Pettinati, 1999) measured tonic levels of alcohol craving. The Biphasic Effects
of Alcohol Scale (BAES) (Martin, Earleywine, Musty, Perrine, & Swift, 1993) and the Urge
Form (UF) (Ray et al., 2007) were administered during the alcohol administration only.

The BAES captures alcohol-induced feelings of stimulation and sedation (i.e., via distinct
subscales) at baseline and across rising levels of BrAC. The UF was the primary outcome of
the present analyses; it measured “state levels” of craving for cannabis at baseline and across
rising BrAC levels. At each BrAC level, participants were asked to rate their urge to use both
alcohol and cannabis as responses to the following questions: “How strong is your urge to
drink right now?” and “How strong is your urge to smoke marijuana right now?” on a scale
from 0 (“no urge at all to drink/smoke™) to 11 (“very strong urge to drink/smoke”).

Anxiety and Depression Measures.—Anxious and depressive symptomatology were
assessed during the in-person screening visit using the Beck Anxiety Inventory (BAI) (Beck,
Epstein, Brown, & Steer, 1988) and the Beck Depression Inventory — 11 (BDI-11) (Beck,
Steer, & Brown, 1996), respectively.

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2022 December 01.
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Data Analysis

RESULTS

Analyses were conducted using a multilevel mixed model in SAS Version 9.4 using PROC
MIXED. The analyses examined the effects of BrAC, a four-level within-subjects factor
(0.00, 0.02, 0.04, and 0.06 g/dl, coded 1 — 4), and sex (i.e., male vs. female, coded 0 and 1,
respectively), and their interaction on craving for cannabis during the alcohol administration.
Urge for cannabis was predicted as a function of BrAC, sex, and their interaction, adjusting
for craving for alcohol measured at each BrAC level via the UF. Other relevant covariates
(i.e., AUDIT, CUDIT, BAI and BDI-II scores) were entered into the models to probe for
the robustness of the findings. Multilevel mixed models were also used to examine the
relationships across subjective response to alcohol, urge for alcohol, and urge for cannabis
during the alcohol administration. These mixed models also account for the effect of BrAC
level and for sex differences. In all models, a random intercept approach was used along
with an unstructured covariance matrix.

Sample Characteristics

Thirty-seven (45.9% female) non-treatment-seeking heavy drinkers who reported cannabis
use in the past six months were included in the present analyses. Sample characteristics

are presented in Table 1. This sample consisted of heavy drinkers (i.e., average AUDIT
score of 12.90 (5D = 4.91)) with sub-hazardous levels of cannabis use (i.e., average CUDIT
score of 4.32 (SD = 2.84)). A series of independent-samples t-tests were performed to
examine differences between males and females on aforementioned individual differences
and substance use variables. Results indicated no significant group differences on any mood
or substance use variable (p’s > 0.07). The only exception to that was the BAI score, in
which females, on average, reported higher anxiety symptomatology than males (435) =
-2.25, p< 0.05).

Effects of Alcohol on Urge for Cannabis

Across both males and females there was a non-significant effect of breath alcohol
concentration on the urge to use cannabis [A3,108) = 2.32, p=0.079]. However, once Sex
and BrAC x Sex were entered into the model, there was a significant BrAC x Sex interaction
on the urge to use cannabis [A3,104) = 2.99, p < 0.05], while adjusting for the urge to use
alcohol [A1,104) = 22.92, p< 0.0001]. As shown in Figure 1 and confirmed through simple
effects tests, these results suggest that male participants reported increases in the urge to use
cannabis across rising BrAC levels [A3,144) = 3.24, p< 0.05] while female participants did
not [A3,124) = 0.68, p= 0.57]; in fact, they show reductions in their craving for cannabis
across rising BrAC levels, although those reductions were not statistically significant. In
sum, craving for cannabis across rising BrAC levels is going in different directions for males
and females, with males having a significant increase and females having a nonsignificant
decrease in craving.

To further probe these effects, we re-ran the mixed models adjusting for scores on the
AUDIT, CUDIT, BAI, and BDI-II (each covariate tested separately), given their putative role
as third variables of interest. Results of the BrAC x Sex interaction on the urge for cannabis

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2022 December 01.
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remained significant in all models. Notably, none of the covariates were statistically
significant in these models, with only CUDIT score having a marginal effect on the urge
for cannabis [A1,104) = 3.77, p= 0.055]. The results also remained robust when removing
the urge for alcohol variable as a covariate. Together, these findings suggest that males
experienced greater increases in the urge to use cannabis across rising BrAC levels than
females, and that this sex-dependent effect was not accounted for by differences in alcohol
use severity, severity of hazardous cannabis use, depression, or anxiety symptomatology.

Relationship between Urge for Alcohol and Urge for Cannabis

We examined the association between ratings of urge to drink and urge to use cannabis at
baseline and at rising levels of BrAC using a multilevel modeling approach, in which alcohol
urge ratings predicted cannabis urge ratings. The relationship between the urge for alcohol
and the urge for cannabis across levels of BrAC was robust and statistically significant
[4110) =5.38, p<0.0001, B=0.27, SE = 0.05]. There was no significant effect of BrAC
[A3,104) = 0.12, p=0.95] or BrAC x Urge for Alcohol [A3,104) = 0.26, p=0.86] in
predicting the urge for cannabis. This suggests that the association between urge for alcohol
and urge for cannabis was relatively stable across BrAC levels.

A test of sex effects on the relationship between urge for alcohol and urge for cannabis,
found a significant Sex x Urge for Alcohol interaction in predicting the urge for cannabis
[4109) = -2.14, p< 0.05, B=-0.21, SE=0.10]. When probing for this interaction by
testing simple effects in males and females separately, we found a stronger relationship
between urge for alcohol and urge for cannabis during the alcohol administration in males
[459) = 4.85, p< 0.0001, B=0.34, SE=0.07], and a smaller, yet statistically significant
effect, of urge for alcohol on urge for cannabis in females [{50) = 2.05, p< 0.05, B
=0.13, SE=0.06]. As with the models for the effects of alcohol, we probed for these
effects by adjusting for scores on the AUDIT, CUDIT, BAI, and BDI-II (each covariate
tested separately). The Sex x Urge for Alcohol in predicting the urge for cannabis remained
significant in all models. CUDIT score was the only covariate found to have effect on the
urge for cannabis [A1,109) = 4.63, p < 0.05]. These results indicate that the relationship
between urge for alcohol and urge for cannabis during alcohol administration was stronger
for males than for females, and that this effect was not accounted for by differences in
alcohol use severity, cannabis use severity, depression, or anxiety.

Relationship between Subjective Response to Alcohol and Urge for Cannabis

We examined the association between alcohol-induced stimulation (measured by the BAES)
and urge to use cannabis at baseline and at rising levels of BrAC using a multilevel modeling
approach, in which ratings of stimulation predicted cannabis urge ratings. The relationship
between stimulation and the urge for cannabis across levels of BrAC was positive and
statistically significant [{110) = 2.32, p< 0.05, B=0.03, SE=0.01]. When BrAC was
added to the model, we found a significant effect of BrAC [A3,104) = 4.03, p< 0.01]

and BrAC x Stimulation interaction [A3,104) = 7.52, p< 0.001] in predicting the urge for
cannabis. Probing for this interaction revealed that the association between stimulation and
urge for cannabis was not significant at baseline (BrAC = 0.00 g/dl) [#65) = -0.44, p=
0.66], but became significant at BrAC = 0.02 g/dl [{65) = 2.71, p< 0.01], and remained

Exp Clin Psychopharmacol. Author manuscript; available in PMC 2022 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

\enegas et al.

Page 7

significant at BrAC = 0.04 g/dl [{65) = 2.62, p < 0.05] and BrAC = 0.06 g/dl [{65) = 2.40,

p<0.05]. In other words, stimulation was positively associated with urge for cannabis once
alcohol was administered, but not at baseline. The association between stimulation and urge
for cannabis was not moderated by gender [{109) = -1.74, p=0.09].

Contrary to the findings for stimulation, the effects for alcohol-induced sedation (measured
by the BAES) on urge to use cannabis was generally non-significant. There was no
significant relationship between sedation and the urge for cannabis [{110) = 0.06, p=
0.95] nor a BrAC x Sedation [H3,104) = 0.11, p = 0.74] effect in predicting the urge for
cannabis. The association between sedation and urge for cannabis was not moderated by
gender [4109) = 0.35, p=0.73].

DISCUSSION

This study examined the pharmacological effects of alcohol on craving for cannabis.
Specifically, we predicted that urge to use cannabis would increase with rising levels of
BrAC, and given the previous literature implicating sex differences in same day co-use

of alcohol and cannabis (Roche et al., 2019), we expected that this relationship would be
stronger for males than females. Contrary to our hypothesis, there was not a significant
effect of alcohol (i.e., rising BrAC) on cannabis craving (p = 0.079), suggesting that across
both males and females, alcohol administration did not significantly modulate participants’
urge to use cannabis. Instead, our results implicated a host of sex-dependent effects on the
relationship between alcohol administration and craving for cannabis. Specifically, males
reported significantly higher levels of cannabis craving than females at rising BrAC levels.
This sex-dependent effect remained robust after considering a host of potential confounds,
such as cannabis and alcohol use severity and mood symptomatology. The stronger
association between alcohol and cannabis craving in males is consistent with previous work
from our laboratory (Roche et al., 2019); in a separate and large sample (V= 551), we found
that alcohol use was more strongly related to same-day cannabis use in males than females.
Given the literature suggesting that higher levels of alcohol craving is associated with
increased likelihood of subsequent alcohol use (McHugh, Fitzmaurice, Griffin, Anton, &
Weiss, 2016) and that alcohol use is likely to be met with concurrent cannabis use (Midanik
et al., 2007; Subbaraman & Kerr, 2015), craving may be a mechanism through which
alcohol use increases the likelihood of simultaneous cannabis use in males, but not females.
Additional analyses of the association between alcohol and cannabis craving during alcohol
administration suggested that the two are more strongly linked in males, as compared to
females, in this study. While it is speculated that in co-users, the use of one substance
triggers craving for another (Metrik et al., 2018), this is the first study to provide data on
the direct pharmacological effects of alcohol on the urge for cannabis and to explore the
interplay between alcohol craving and cannabis craving. The extent to which these effects
are sex-dependent add to a growing body of literature in the field of cannabis research
suggesting differential behavioral and clinical responses as a function of sex (Cooper &
Craft, 2018).

Another interesting finding from this controlled experimental paradigm has to do with the
association between the stimulant effects of alcohol and the urge for cannabis in this sample.
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Interestingly, across males and females, higher levels of alcohol-induced stimulation were
associated with a higher urge for cannabis. This effect was not present at baseline (i.e.,
BrAC = 0.00 g/dl) but reached significance and remained significant when alcohol was on
board (i.e., BrACs of 0.02, 0.04, and 0.06 g/dl). This finding suggests that the stimulant
effects of alcohol may underlie the association between drinking alcohol and having an
increased urge for cannabis. Perhaps the stimulant effects of alcohol may increase the urge
for the mostly sedative and anxiolytic effects of cannabis. Drug co-use is often influenced by
stimulant/sedative properties of alcohol and drugs of abuse.

These results must be interpreted in light of the study’s strengths and limitations. A
strength of the study is that males and females in the sample did not differ on age,

mood, or substance use variables, aside from anxiety symptomatology, allowing for an
adequate comparison between groups. Another strength of this study includes the use of
controlled alcohol administration as a function of BrAC level. While the intravenous mode
of alcohol administration lacks ecological relevance, the model results in precise blood
alcohol levels and assesses behavioral outcomes as a function of dose. As the current design
lacks a matched placebo condition, we were not able to speak to the extent to which

the findings are related to rising blood alcohol levels over the course of the session or
whether craving increases simply as a function of session duration (i.e., time). A future
direction for research might include the comparison between alcohol and placebo (i.e.,
saline) administration so as to more clearly elucidate the pharmacological effect of alcohol
on cannabis craving. Furthermore, additional opportunities for future research includes
testing whether the effects of alcohol on urge to use cannabis predicts the decision to use
cannabis by assessing the impact of alcohol exposure on cannabis self-administration. In
brief, experimental paradigms that manipulate the exposure to both alcohol and cannabis
cues and/or administration are needed to fully elucidate these cross-substance effects.

However, the present study has a number of limitations, such as the relatively small sample
size, the lack of a placebo-alcohol condition, the limited overlapping co-use in the sample,
the focus on smoking cannabis (i.e., instead of other routes of administration), and the
overall low subjective craving ratings. Additionally, given that inclusion in the present
study was based on report of any cannabis use in the past six months, these analyses

were limited by a sample of participants reporting relatively light to modest levels of
cannabis use frequency and severity, on average. For instance, only 18.9% of the sample
(n=T7) tested positive for THC at the time of the in-person screening visit, indicating a

lack of recency of use. Further, 18.9% (7= 7) also denied any cannabis use in the past
month. As such, these findings may not be generalizable to heavier cannabis users and
additional studies with heavy drinking and heavy cannabis use samples are needed to extend
the present findings. Furthermore, the pharmacological effects of alcohol on the urge for
cannabis among heavy cannabis users, a population that is at greatest risk for the negative
effects of alcohol-cannabis co-use, remains unknown. Lastly, given that the present analyses
were limited to BrAC levels that peaked at 0.06 g/dl, future research might consider the
examination of participants’ urge to use cannabis at higher levels of BrAC approaching the
binge-intoxication cycle.
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In conclusion, alcohol administration increased the urge to use cannabis in male but not
female heavy drinkers who also report cannabis use. There was a positive relationship
between urge for alcohol and urge for cannabis across rising levels of BrAC; however, this
relationship was stronger among males. This formative work suggests a possible mechanism
by which males in particular report alcohol and cannabis co-use. Given that females reported
higher levels of anxiety than males, on average, in this sample, a potential future direction

is to examine the role of anxiety in alcohol and cannabis co-use. This line of inquiry

might be especially relevant for females given the baseline differences in this sample, as

it has been shown that anxiety and stress symptomatology are common precipitants of
cannabis consumption (Temple, Driver, & Brown, 2014). Further research on the alcohol
and cannabis relationship, its sex-dependent effects, and associated clinical implications is
needed, especially as cannabis use becomes increasingly frequent as a result of public policy
changes.
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Public Significance Statement:

Despite their frequent co-use, the underlying mechanisms and sex-dependent nature of
alcohol and cannabis co-use remain poorly understood. In a sample of non-treatment-
seeking heavy drinkers, males reported an increased urge for cannabis at rising BrACs,
whereas females did not. This may imply that the pharmacological effects of alcohol
on the urge for cannabis are sex dependent, suggesting a possible mechanism by which
males in particular report alcohol and cannabis co-use.
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BrAC x sex interaction on urge for cannabis
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Predicted values of urge to use cannabis across rising blood alcohol concentration (BrAC)
levels by sex, adjusting for urge to drink alcohol.
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Sample Characteristics.

Table 1.

Variable® Males(n=20) Females(n=17) Test for Difference

Age 27.70 (5.86) 27.06 (4.39) 435)=0.37, p=0.71
AUDITb 12.90 (3.88) 13.12 (6.03) #(35) = -0.13, p=0.90
ADS® 11.55 (4.72) 9.88 (4.83) #35) = 1.06, p=10.30
pacs? 8.15 (3.88) 9.41 (5.40) 35) = -0.82, p=0.42
cupITé 4.45 (2.68) 4.18 (3.09) #35) =0.29, p=0.77
Cannabis use daysf 1.70 (1.42) 3.24 (3.03) (21.87) = -1.92, p=0.07
Drinking daysf 19.90 (6.22) 16.06 (5.90) #(35) =1.92, p=0.06
— 5.44 (1.87) 4.38 (1.63) 435) = 1.81, p=0.08
Alcohol and cannabis co-use daysf 130 (1.42) 159 (1.62) 135) = ~0.58, p=0.57
Tohacco Use daysf 7.95 (12.38) 4.47 (9.23) #35) = 0.95, p=0.35
— 6.75 (6.62) 11.18 (9.74) £35) = 1.64, p=0.11
Al 4.55 (4.30) 8.29 (5.80) 435) = ~2.25, p< 0,05

a - - . .
Standard deviations appear within parentheses for continuous variables.

b . A~
Alcohol Use Disorders Identification Test (AUDIT).

cAIcohoI Dependence Scale (ADS).

dPenn Alcohol Craving Scale (PACS).

61Cannabis Use Disorders Identification Test — Revised (CUDIT).

f L . .
Assessed by the Timeline Follow Back (TLFB) interview for the past 30 days.

gDrinks per drinking day (DPDD).

hBeck Depression Inventory — 11 (BDI-II).

IBeck Anxiety Inventory (BAI).

*
Single asterisks denote group differences.
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Table 2.

Urges for alcohol and cannabis at baseline and across rising BrAC level.

Variable® Males(n=20) Females(n=17) Test for Difference
Urge for alcohol (0.00 g/dl)b 2.10 (2.00) 1.18 (2.16) #(35) =1.35, p=0.19
Urge for alcohol Q.02 graly? 335 272 2.41(2.81) 135)=1.03, p=0.31
Urge for alcohol (004 giay? 380 (259) 2.76 (3.01) 135)=1.13, p=0.27
Urge for alcohol (0.06 g/dl)b 4.25 (2.67) 3.29 (2.73) #35) =1.07, p=0.29
Urge for cannabis (0,00 g/dy? 110 (162) 0.65 (L.41) 135) = 0.90, p=0.38
Urge for cannabis (0.02 g/dl)b 175 (2.34) 0.29 (1.21) 129.44) = 2.43, p=0.02"
Urge for cannabis (0.04 g/dl)b 1.40 (2.23) 0.65 (1.37) #32.04) = 1.26, p=0.22
2.25 (3.01) 065(141)  427.00)=213, p=0.04"

Urge for cannabis (0.06 g/dl)b

a . i . .
a Standard deviations appear within parentheses for continuous variables.

bAssessed by the Urge Form (UF).

*
Single asterisks denote group differences.
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