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Abstract

Aims—To prospectively investigate the relation between cannabis use expectancies and cannabis 

use prior to and during a self-initiated cannabis cessation attempt.

Design—Cohort design that followed participants for 4 weeks following a self-initiated cessation 

attempt.

Setting—United States Department of Veterans Affairs medical center.

Participants—One hundred cannabis dependent military veterans.

Measurements—The Marijuana Effects Expectancy Questionnaire at baseline; the timeline 

follow-back procedure at baseline and during the cessation attempt.

Findings—Cannabis use at baseline was associated with positive (P = 0.01), but not negative (P 
= 0.25), expectancies. Cannabis lapse was associated with positive (P = 0.03) and negative 

expectancies (P = 0.01), and relapse was associated with positive (P = 0.04), but not negative (P = 

0.21), expectancies. The trajectory of average cannabis use during the cessation period was 

associated with positive (P = 0.03), but not negative (P = 0.96), expectancies. Results were similar 

in effect and statistical significance when adjusting for demographic factors, motivation to quit 

cannabis, mental disorder diagnoses, and alcohol and tobacco use, and when analyzing complete 

data sets obtained through multiple imputation.

Conclusions—In the USA, cannabis use expectancies, especially those regarding the positive 

effects of cannabis use, appear to be strongly and consistently linked to cannabis use and quit 

failure.
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INTRODUCTION

Rates of cannabis abuse and dependence among vulnerable populations (e.g. veterans [1,2]) 

have drastically increased in recent years. Most individuals abusing or dependent on 

cannabis attempt to quit on their own [3–5], despite the existence of empirically supported 

psychotherapies (e.g. cognitive-behavioral therapy [6]) and moderate rates of documented 

treatment-seeking behavior [1]. However, high rates of lapse (slip or violation of the 

abstinence goal [7]) and relapse (return to previous level of use, abandonment of abstinence 

goal [7]) occur among individuals who self-initiate a cessation attempt or engage in 

treatment [8–10]. Research is needed to identify malleable risk factors that are associated 

with lapse/relapse and that can be targeted prior to a quit attempt so as to enhance 

achievement of abstinencerelated goals.

Substance use expectancies (i.e. beliefs regarding the anticipated consequences of substance 

use) are theorized to contribute to substance use and abuse and patterns of lapse and relapse 

following a cessation attempt [11–14]. Empirical studies have found that expectancies 

regarding the positive effects of a substance are more strongly linked to substance use than 

expectancies regarding negative effects [15,16]. However, the majority of this research has 

been conducted with alcohol use expectancies, which may differ from expectancies 

regarding other substances owing to differences in substance effects and use consequences 

[17].

A much smaller amount of research has demonstrated that cannabis use expectancies are 

associated with cannabis use patterns, both cross-sectionally [18] and prospectively [17], 

and problematic cannabis use [19]. Similar to alcohol, positive expectancies are a stronger 

predictor of cannabis use and dependence severity among treatment seekers than negative 

expectancies [20]. However, studies including less severe college student samples have 

found that negative expectancies were more highly related to cannabis use and problems 

than positive ones [18,19]. To date, no studies have investigated cannabis use expectancies 

among a sample composed entirely of individuals diagnosed with cannabis dependence or as 

predictors of quit success following a cessation attempt.

The goal of the current study was to prospectively investigate the relation between positive 

and negative cannabis use expectancies and outcomes among cannabis-dependent military 

veterans prior to and following a self-initiated cessation attempt. We measured lapse 

(defined as any use of cannabis)—as lapse is a strong predictor of further lapses, relapse and 

problematic use following a cessation attempt [9]. We also measured relapse 

(operationalized as use on 4 out of 7 days [9,21]), and patterns of average cannabis use 

during the 4-week cessation period. Measuring patterns of use is important, as an immediate 

lapse is not necessarily problematic if it is followed by an overall reduction in cannabis use 

[22]. Consistent with prior work that included a sample most similar to our own [20], we 

hypothesized that positive expectancies would be more strongly linked to cannabis use at 
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baseline, lapse/ relapse, and patterns of use following cessation, than negative expectancies. 

As a test of the specificity of our effects, we statistically adjusted for demographic factors, 

motivation to quit cannabis, mental disorder diagnoses, and alcohol and tobacco use in a 

subset of our analyses.

METHODS

Participants

Participants were 100 cannabis-dependent military veterans who were predominately male 

and middle-aged (see Table 1). Participants reported their race/ ethnicity as White/Caucasian 

(38.4%), Black/Non- Hispanic (33.3%), Hispanic (14.1%), ‘Other’ (12.1%), Black/Hispanic 

(1.0%) and Asian (1.0%). All participants were recruited to take part in a study investigating 

predictors of relapse to cannabis use following a self-initiated quit attempt. Study inclusion 

criteria involved (i) being a military veteran; (ii) meeting diagnostic criteria for current 

cannabis dependence; (iii) reporting a current level of motivation to quit of at least 5 on a 

10-point scale (0 = ‘no interest in quitting’, 10 = ‘definite interest in quitting’); and (iv) 

being interested in making a serious self-initiated quit attempt. Criteria for a cannabis 

dependence diagnosis were consistent with DSM-IV-TR [23], with the addition of 

withdrawal, as proposed for DSM-V [24]. Exclusion criteria included (i) limited mental 

competency and the inability to give informed, voluntary, written consent to participate; (ii) 

a significant reduction (>25%) in amount of cannabis smoked per day during the previous 

month; (iii) pregnancy or current breastfeeding; and (iv) current suicidal ideation. Seven 

additional participants were recruited, but were excluded from data analyses because they 

did not complete the expectancy measure at baseline (i.e. 38–100% of responses missing).

Almost all participants had a current diagnosis of abuse or dependence of a substance other 

than cannabis, and almost half of the sample met criteria for a current anxiety, and/or mood 

disorder.

Measures

Mental disorder diagnoses—Prevalence of current Axis-I diagnoses was determined by 

the Structured Clinical Interview-Non-Patient Version for DSM-IV (SCID-I-N/P; [25]), 

while the Clinician Administered Post-Traumatic Stress Disorder Scale (CAPS; [26]) was 

used to identify individuals meeting criteria for PTSD [27]. These audio-recorded interviews 

were administered by trained research assistants who were supervised by a clinical 

psychologist. In terms of training, before administering the SCID-I-N/P and CAPS in the 

context of the study, each trainee was required to (i) view 3–4 videotaped or live 

administrations by senior interviewers at the National Center for PTSD, with comparison of 

the trainees’ ratings with those of the senior interviewer; and (ii) administer 6–10 interviews 

in the presence of a senior interviewer with the requirement that trainees’ diagnoses match 

those of the senior interviewer on at least 4 of 5 consecutive administrations. Additionally, 

all interviews were audio-recorded and all diagnoses were confirmed by the last author 

(M.O. B-M.) following review of recorded interviews. M.O. B-M. was blind to diagnostic 

status at the time of audio review, and no discrepancies between research assistants and 

M.O. B-M. were noted.
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Substance use and lapse/relapse—The clinician-administered timeline follow-back 

(TLFB) procedure [28] was used to assess self-reported use of cannabis, alcohol and tobacco 

at baseline (each day for the prior 90 days), and each day during the 28-day cessation period. 

Substance use was calculated as the mean (a) quantity of use per day on an 8-point scale for 

cannabis, (b) number of drinks consumed per day for alcohol, and (c) number of cigarettes 

(or equivalent) consumed per day for tobacco. The TLFB has been used extensively among 

cannabis-dependent participants and has been found to be as effective at assessing cannabis 

use/ abstinence as objective tests [29–31].

Cannabis use expectancies—Cannabis use expectancies were measured using the 

Marijuana Effects Expectancy Questionnaire (MEEQ) [32]. The MEEQ includes 78 items 

that comprise six analytically derived factors: ‘Relaxation and Tension Reduction’, 

‘Perceptual/Cognitive Enhancement’, ‘Social/Sexual Facilitation’, ‘Craving/Physical 

Effects’, ‘Cognitive/ Behavioral Impairment’ and ‘Global Negative Effects’ [32]. The first 

four factors were highly associated [mean r(100) = 0.45 to 0.70, all P < 0.001], as were the 

latter two factors [r(100) = 0.66, P < 0.001]. Therefore, a positive expectancy scale was 

calculated as the mean of items comprising the first four factors, and a negative expectancy 

scale was calculated as the mean of items comprising the latter two factors. The MEEQ is 

accepted as a good measure of cannabis use expectancies [17–19,32], and positive and 

negative expectancy scales demonstrated high reliability in the current sample (Cronbach’s 

α > 0.91). See Table 1 for descriptive statistics.

Motivation to quit—Motivation to quit was measured by a single 10-point Likert-scale 

item (1 = ‘I enjoy using marijuana and have decided not to quit using marijuana for my 

lifetime’; 10 = ‘I have quit using marijuana and I will never use again’).

Procedure

Responding to flyers posted throughout a Veterans Administration medical center, 

individuals who were interested in quitting cannabis were provided with a detailed 

description of the study via phone. Participants were then initially screened for eligibility, 

with those eligible scheduled for a baseline appointment 1 day prior to the day that they 

chose to make a serious cessation attempt. Upon arrival to the laboratory participants 

provided written consent to participate in the research study, and were administered the 

SCID I-N/P and CAPS by trained interviewers to assess key exclusionary and inclusionary 

criteria. Eligible participants then completed the TLFB and a battery of self-report measures 

(including the MEEQ). At the conclusion of this appointment, participants were 

compensated with $75 and instructed to make a serious cessation attempt the morning of the 

following day. Participants returned to the laboratory to complete the TLFB at 1, 2, 3 and 4 

weeks post-quit. Participants were compensated with $15 at the conclusion of each follow-

up appointment. Study recruitment took place between 2009 and 2012. All procedures were 

approved by the Stanford University Institutional Review Board.

Data analysis

A priori statistical power calculations were conducted to determine the sample size needed 

to test with adequate power the effects of anxiety vulnerabilities on cessation outcomes of 
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cannabis-dependent individuals. A sample of 120 participants would be required to detect 

with adequate power the medium-sized effects found in studies of the most robust anxiety-

related predictors of early lapse and relapse [33–35]. The sample for this study included all 

participants who enrolled and completed the MEEQ.

We first examined correlations between study variables at baseline, with and without 

adjustment for baseline covariates. We next conducted two sets of analyses to predict 

cannabis use outcomes following a cessation attempt from standardized positive and 

negative cannabis expectancy expectancies, entered simultaneously, at baseline. We 

predicted (i) the percentage of the sample that lapsed and relapsed within the 28 days of the 

cessation attempt using logistic regressions; and (ii) the trajectory of mean cannabis use 

across the 28-day cessation attempt (aggregated to four time-points representing mean use 

during each of the 4 weeks). The latter analysis utilized zero-inflated negative-binomial 

mixed effects models (ZINBMEM; as implemented by the glmmADMB package in R [36–

38]) to account for the sizable portion of participants who did not use cannabis during the 

cessation period [39,40]. We first conducted analyses unadjusted for covariates, then 

adjusted for demographic variables (age, gender, race/ethnicity), participant-reported 

motivation to quit cannabis, cooccurring diagnoses, and standardized cannabis, alcohol and 

tobacco use at baseline, and in logistic regression and ZINBMEM analyses, alcohol and 

tobacco use across the cessation period. We note that there is no valid statistical method to 

statistically ‘control’ for diagnostic status [41]. Regardless, subsidiary analyses included 

diagnostic status as a covariate.

For ZINBMEM analyses, a trajectory for each participant was modeled yielding estimates of 

each individual’s score at week 1, which served as the intercept, and the individual’s slope 

and error (the fit of the linear model to participant’s data). Between-person parameters were 

estimated for (i) the mean cannabis use score at the intercept for all participants; (ii) the 

effects of expectancies on mean cannabis use scores at the intercept; (iii) the average slope 

over time; (iv) the effects of expectancies on the average slope (i.e. a measure of change per 

unit time associated with expectancies after accounting for baseline scores and the non-

independence of observations); and (v) for covariates. We found that a generalized linear 

model best accounted for the data based on examination of plotted data representing mean 

cannabis use of participants at weeks 1–4 post-quit (see Table 1). In our analysis, the 

intercept was allowed to vary between participants, and an unstructured covariance 

specification was used. Initially, we allowed the slope to vary between participants, but 

removed this parameter from analyses because the variance for the random slope was close 

to zero and its removal did not affect any other model parameter estimate in a meaningful 

way.

Complete cannabis use data were obtained for 91 participants at week 1, 82 participants at 

week 2, 81 participants at week 3 and 78 participants at week 4. Participants with complete 

cannabis use data for all time-points (n = 76) did not differ from those with incomplete data 

in terms of positive or negative expectancies (all P > 0.31), motivation to quit using cannabis 

(P > 0.73) and demographic variables (all P > 0.25) other than race/ethnicity [χ2(5) = 12.82; 

P = 0.03]. Because not all participants were included in all analyses owing to missing data, 

thus potentially biasing results, we examined the reliability of our results by re-conducting 
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analyses on complete data sets obtained through multiple imputation procedures, and 

pooling results [42]). For correlation and logistic regression analyses 80 complete data sets 

were imputed with the chained-equations algorithm, MICE 2.9 [43] (with 200 iterations) 

implemented by R. Plots of imputed parameters versus iteration number indicated that 

convergence had been achieved [43]. For ZINBMEM analyses, 50 complete data sets were 

imputed using R. Covariates were imputed using MICE 2.9 (with 50 iterations), and the 

outcome variable was imputed using the StatMatch package [44], which adequately handles 

a sizable preponderance of zeros within a data set through implementation of the random hot 

deck algorithm [45,46]. Trace plots and Gewecke diagnostic statistics [47] obtained through 

post hoc Markov Chain Monte Carlo estimation indicated that convergence had been 

achieved.

RESULTS

As shown in Table 1, demonstrating the commitment of participants to quit using cannabis, 

the mean use of cannabis was significantly reduced from baseline to weeks 1–4 [all P < 
0.001, all effect sizes (ηp

2) = 0.64]. Although the sample as a whole reduced its cannabis use 

during the cessation period, a substantial majority of the sample lapsed and relapsed to 

cannabis use by the end of the 28-day cessation period.

Correlation analyses at baseline

As shown in Table 2, cannabis use at baseline was positively associated with positive 

expectancies and not highly associated with negative expectancies, with and without 

adjustment for covariates. Additionally, positive and negative expectancies were 

significantly associated, with and without adjustment for covariates. Results were replicated 

when conducting correlation analyses on imputed data sets (Table 3).

Predicting cannabis lapse and relapse

Positive and negative expectancies together significantly predicted cannabis lapse over the 

28-day cessation period [omnibus χ2(2) = 9.78; P = 0.008] and predicted relapse over the 

28-day cessation period at the level of a trend [omnibus χ2(2) = 4.84; P = 0.09], and these 

effects were significant when adjusting for covariates [predicting lapse: omnibus χ2(2) = 

21.47; P < 0.001; predicting relapse: omnibus χ2(2) = 9.94; P = 0.007].

As shown in Table 4, examination of individual predictors revealed that both positive (odds 

ratio [OR] = 3.21) and negative expectancies (OR = 0.33) significantly predicted lapse when 

statistically adjusting for each other, and these effects remained significant when adjusting 

for covariates (ORs = 15.71, 0.08). Positive (OR = 2.39), but not negative (OR = 0.68), 

expectancies significantly predicted relapse when statistically controlling for each other, and 

both positive and negative expectancies significantly predicted relapse when adjusting for 

covariates (ORs = 4.40, 0.43). Results were replicated when conducting logistic regression 

analyses on imputed data sets (Table 5).
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Predicting mean cannabis use trajectories

As shown in Table 6, positive and negative expectancies significantly predicted mean 

cannabis use at the intercept, and positive, but not negative, expectancies predicted change in 

cannabis use during the cessation period when statistically accounting for each other (i.e. the 

Time × Expectancy parameter was significant for positive expectancies). These effects 

remained significant when adjusting for covariates. To determine effect size, we calculated 

the proportion reduction of level 1 (i.e. time) and level 2 (i.e. participant) variance when 

comparing a model including positive and negative expectancies to one without these 

variables [48,49]. Reduction in level 1 variance was minimal (=–0.04 in models with and 

without covariates), while reduction in level 2 variance, the primary level of interest, was 

moderate (model without covariates = 0.25, model with covariates = 0.3 7). Results were 

replicated when conducting ZINBMEM analyses on imputed data sets (Table 7).

As shown in Fig. 1, individuals high versus low in positive expectancies, and individuals low 

versus high in global negative effects expectancies tended to use a larger amount of cannabis 

in the first week following the cessation attempt. Additionally, higher levels of positive 

expectancies were associated with greater decreases in cannabis use over time, whereas 

lower levels of these expectancies were associated with relatively stable patterns of cannabis 

use over time.

DISCUSSION

In the first study to investigate cannabis use expectancies and quit success among a sample 

entirely composed of individuals diagnosed with cannabis dependence, we demonstrated 

that cannabis use expectancies were cross-sectionally and prospectively associated with 

cannabis use. Consistent with previous research among a sample seeking treatment for 

cannabis use [20], and with the alcohol expectancy literature more generally [15,16], we 

found that expectancies regarding the positive effects of cannabis were more strongly and 

consistently linked to cannabis use than expectancies regarding negative effects. These 

results were not attributable to demographic factors, participants’ motivation to quit using 

cannabis, mental disorder diagnoses, or alcohol or tobacco use. Furthermore, the consistency 

of results obtained from non-imputed and imputed data sets increases our confidence in the 

reliability of our results [42].

Expanding upon studies of cannabis use expectancies [17–20], we found that positive 

expectancies were associated with higher levels of cannabis use at baseline, and greater odds 

of cannabis lapse and relapse. As demonstrated by our ZINBMEM analyses, participants 

high in positive expectancies used more cannabis in the first week following the cessation 

attempt than those low on this scale, but eventually reduced their cannabis intake to levels 

similar to those low in positive expectancies, who had minimal and slightly increasing rates 

of use over the cessation period. Thus, although they lapsed at greater rates, participants high 

in positive effects expectancies reduced their overall use.

Individuals, including experienced cannabis users, commonly use cannabis to relax, reduce 

tension, facilitate social/sexual relationships, enhance perception and cognition, stimulate 

appetite and facilitate sleep [50–52]. Furthermore, use of cannabis for these purposes has 
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been found to be positively associated with cannabis dependence [50]. Thus, the removal of 

cannabis during a cessation attempt among those who expect benefit from it for these 

purposes, and do not have other means to achieve related goals (e.g. relaxation), may explain 

the observed positive associations between positive expectancies and cannabis lapse/relapse. 

However, as the duration of the cessation period lengthened, participants may have found 

other ways to achieve the positive effects they believed were associated with cannabis use 

(e.g. through exercise [53,54]), or no longer used cannabis for these purposes, thus reducing 

cannabis intake.

Negative expectancies significantly and inversely predicted lapse (with and without 

adjusting for covariates) and relapse (adjusting for covariates) during the cessation period. 

Thus, consistent with previous research [15,20], individuals high in negative expectancies 

tended to have better lapse/relapse-related outcomes than individuals low in negative 

expectancies. However, individuals low in negative expectancies tended to remain stable in 

their use of a moderate amount of cannabis across the cessation period. Thus, our results 

suggest that a lack of negative expectancies regarding cannabis may be more detrimental in 

terms of early cannabis cessation than high positive expectancies.

The current research has two primary implications. First, results are consistent with a harm-

reduction perspective [22], as even individuals who quickly lapsed to high rates of cannabis 

use, such as those with high positive expectancies, reduced their cannabis intake over the 

cessation period. Thus, patterns of cannabis use may become more adaptive, even for those 

who do not initially achieve cessation goals (e.g. abstinence). This finding highlights the 

benefits of observing multiple indices of cannabis use following a cessation attempt [55], 

rather than abstinence alone. Second, results suggest that specific types of expectancies are 

likely to be useful targets of interventions designed to reduce cannabis use following a 

cessation attempt. Increasing the balance of negative to positive expectancies prior to a 

cessation attempt may result in greater achievement of cannabis cessationrelated goals. 

Indeed, interventions designed to challenge the validity of alcohol expectancies have been 

shown to be associated with reductions in alcohol intake, with both brief and intensive 

interventions associated with changes in expectancies and prevention of alcohol use [56,57].

Although this study has important implications, it is not without limitation. First, our 

statistical analyses may have been underpowered owing to a limited sample size, although 

results would not be expected to differ with additional participants owing to the lack of 

trend-level findings. Related to this, results obtained from analyses of non-imputed data may 

have been biased owing to missing participant data, although this bias is likely to be small 

given the consistency between results obtained from analyses of non-imputed and imputed 

data sets. Third, because of a lack of control group we cannot be certain that the associations 

found are specific to individuals attempting to quit cannabis, or to dependent cannabis users 

more broadly. Fourth, although we only employed self-report measures, we note that (i) 

conviction in beliefs is likely to be validly measured via self-report; and (ii) our self-report 

measure of substance use has been found to be as effective at assessing use as biological 

measures [29–31]. Furthermore, no explicit incentive was provided for abstinence, thereby 

reducing potentially inflated reports of abstinence and reduced use. A related limitation 

concerns our lack of assessment of the desirability of positive and negative expectancies, as 
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these data may have allowed for an investigation of the influence of demand characteristics 

on associations between expectancies and indices of cannabis use cessation while also 

increasing our ability to predict such indices [58,59]. Fifth, we were limited in our abilities 

to measure the particular species (e.g. C. Sativa) or strains (e.g. White Widow) of cannabis 

used. Different species and strains of cannabis are likely to have different psychological and 

physical effects [60,61], and therefore may be differently related to cannabis use 

expectancies and patterns. Additionally, the generalizability of our findings is limited 

because our sample consisted mostly of males, all of whom were military veterans. Future 

research would benefit from extending these findings to female and nonmilitary samples, as 

well as assessing strain of cannabis used at each time-point. Lastly, the extent to which 

findings generalize to individuals attempting to quit cannabis on their own may be limited 

by the fact participants in this study were compensated for attending a study session prior to 

their quit attempt.
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Figure 1. 
Trajectories of mean cannabis use separately for participants low and high (categorized 

through a median split of positive and negative expectancies, separately) in positive and 

negative expectancies
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Table 1

Descriptive statistics.

Variable
Mean (SD) or
% (n)

Covariates

Age 50.89 (10.00)

% Male   95.0 (95)

% Caucasian   52.5 (52)

% Current substance abuse/dependence other   94.0 (94)

than cannabis

% Current anxiety disorder   44.0 (44)

% Current mood disorder   60.0 (60)

Motivation to quit cannabis (0.00–10.00)   7.14 (1.40)

Mean alcohol use at baseline (prior 90 days)   2.24 (4.90)

(0.00−∞a
)

Mean alcohol use across 28-day quit period   0.47 (1.17)

(0.00−∞a
)

Mean cigarette use at baseline (prior 90 days)   6.35 (8.10)

(0.00−∞a
)

Mean cigarette use across 28-day quit period   4.68 (5.88)

(0.00−∞a
)

Cannabis use expectancies

Positive cannabis use expectancies   3.46 (0.63)

(1.00–5.00)

Negative cannabis use expectancies   2.67 (0.80)

(1.00–5.00)

Cannabis use

Mean cannabis use at baseline (prior 90 days)   5.70 (2.07)

(0.00–8.00)

Mean cannabis use at week 1 (0.00–8.00)
  1.87 (2.20)

b

Mean cannabis use at week 2 (0.00–8.00)
  1.70 (2.21)

b

Mean cannabis use at week 3 (0.00–8.00)
  1.57 (2.32)

b

Mean cannabis use at week 4 (0.00–8.00)
  1.58 (2.04)

b

% Lapse in 4-week period   77.4 (65)

% Relapse in 4-week period   59.0 (49)

a
There was no a priori defined upper limit to the number of drinks or cigarettes a participant could consume in a given time-period.

b
Value is significantly different (all P < 0.001) from cannabis use at baseline as found by repeated measures ANOVA conducted after square-root 

transforming variables to increase normal approximations of the distributions.
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Table 2

Zero-order correlations between cannabis use at baseline, and positive and negative expectancies without 

(below diagonal) and with (above diagonal) adjustment for covariates.

Cannabis
use

Positive
expectancies

Negative
expectancies

Cannabis use 0.26* 0.07

Positive expectancies 0.26* 0.32**

Negative expectancies 0.12 0.32**

n ranged from 79 to 100 owing to incomplete data

*
P < 0.05

**
P < 0.01
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Table 3

Pooled zero-order correlations between cannabis use at baseline, and positive and negative expectancies 

without (below diagonal) and with (above diagonal) adjustment for covariates following imputation of data.

Cannabis
use

Positive
expectancies

Negative
expectancies

Cannabis use 0.25* 0.06

Positive expectancies 0.26* 0.29*

Negative expectancies 0.12 0.32**

*
P < 0.05

**
P < 0.01
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Table 6

Parameter estimates for generalized linear mixed modeling analyses simultaneously predicting mean cannabis 

use from positive and negative expectancies.

Positive
expectancies
β (SE)

Negative
expectancies
β (SE)

Unadjusted for covariates

Intercept −0.69 (1.65)

Time (i.e. slope) 0.51 (0.22)*

Expectancy 1.47 (0.48)** −1.30 (0.39)***

Time × expectancy −0.15 (0.07)* −0.00 (0.06)

Adjusted for covariates

Intercept 2.24 (2.84)

Time (i.e. slope) 0.51 (0.23)*

Expectancy 1.83 (0.38)*** −1.38 (0.38)***

Time × expectancy −0.15 (0.07)*   0.01 (0.06)

ns were 85 and 91 owing to incomplete data

*
P < 0.05

**
P < 0.01

***
P < 0.001
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Table 7

Pooled parameter estimates for generalized linear mixed modeling analyses simultaneously predicting mean 

cannabis use from positive and negative expectancies following imputation of data.

Positive
expectancies
β (SE)

Negative
expectancies
β (SE)

Unadjusted for covariates

Intercept −0.46 (1.55)

Time (i.e. slope)   0.49 (0.23)*

Expectancy 1.26 (0.47)** −0.95 (0.42)*

Time × expectancy −0.15 (0.07)* 0.00 (0.06)

Adjusted for covariates

Intercept 2.56 (2.56)

Time (i.e. slope) 0.53 (0.24)*

Expectancy 1.34 (0.50)** −0.96 (0.39)*

Time × expectancy −0.17 (0.07)* 0.02 (0.06)

*
P < 0.05

**
P < 0.01
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