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ABSTRACT. Objective: Alcohol expectancy theory proposes that
beliefs about drinking motivate or deter drinking. Although expectan-
cies influence drinking, less is known about how the consequences of
drinking influence expectancies. We modeled a feedback conceptualiza-
tion of how the experience of specific consequences influenced people’s
beliefs about how likely a consequence is to occur (i.e., likelihoods)
and how positive the consequence will be (i.e., valences). Method:We
re-analyzed cross-sectional data from college drinkers (n = 504), using
Bayesian cross-classified multilevel ordinal regressions to estimate asso-
ciations between consequences, likelihoods, and valences. We performed
a preregistered replication in new data (n = 362). Results: Participants
had higher likelihoods (95% CI Study 1 = [2.06, 2.43], 95% CI Study 2
= [1.75, 2.12]) and valences (95% CI Study 1 = [0.28, 0.52], 95% CI

Study 2 = [0.33, 0.60]) when they had experienced consequences more
often, but these associations leveled off at higher consequence frequen-
cies. Participants also believed consequences to be more likely when they
viewed them as more positive, and vice versa. Again, these associations
leveled off at higher levels of the predictor. Crucially, the strength of
these associations varied across both people and consequences. Con-
clusions: Experiencing specific consequences more often was related to
people judging them to be more likely and more positive in the future,
aligning with alcohol expectancy theory. This may lead to experiencing
negative consequences repeatedly because people are not being demoti-
vated from drinking. Given the person and consequence level variability,
clinicians should consider an individualized approach when targeting
drinking consequences. (J. Stud. Alcohol Drugs, 86, 611–625, 2025)
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YOUNG ADULTS ARE more willing to engage (Gib-
bons et al., 2003; Wicki et al., 2018), and do engage,

in more risky behaviors (e.g., binge drinking) than adults
(Center for Behavioral Health Statistics and Quality, 2022).
Alcohol expectancy theory (Goldman et al., 1987) offers
a framework to understand why young adults engage in
these risky behaviors. Alcohol expectancy theory proposes
that people have beliefs (e.g., expectancies) about what
consequences will occur as a result of drinking, and these
expectancies are shaped via observational learning and ex-
perience (see Jones & Gordon, 2017; Zaso et al., 2023), thus
influencing people’s decisions to drink. Researchers measure
these expectancies by their likelihood (e.g., perceptions of
how likely each consequence is to occur) and valence (e.g.,
perceptions of how good or bad a consequence will be).
Support for alcohol expectancy theory has demonstrated
that likelihoods predict drinking initiation (see Smit et al.,
2018, for review) and use (Lac & Brack, 2018), and differ
for different drinking levels (Brown et al., 1985). Given that
alcohol use (Bose et al., 2017; Schulenberg et al., 2020)
and consequences (Carey et al., 2015; Colby et al., 2009;
Glenn et al., 2022; Hingson et al., 2009, 2017; Patrick et al.,

2020) increase during college, college drinkers are ideal for
studying expectancies in individuals who are rapidly gaining
direct drinking experiences.
Prior work has suggested that experience shapes the like-

lihoods and behaviors of college drinkers, and this happens
more for positive than for negative consequences (Lee et al.,
2018; Logan et al., 2012; Mallett et al., 2022). In general,
when people experience consequences, they evaluate them
more positively (Leavens et al., 2017; Logan et al., 2012);
however, this is not true for all consequences. For example,
“creating interpersonal problems” was rated negatively for
both people who had and had not experienced it (Leavens et
al., 2017). Because prior research has focused primarily on
a feed-forward conceptualization of likelihoods (i.e., how
likelihoods are positively associated with drinking [Lac &
Brack, 2018; Pabst et al., 2014; Patrick et al., 2010, 2016]
and consequences [Lee et al., 2020]), it is unclear why these
differences occur. We seek to build on this work by using a
feed-backwards conceptualization by evaluating how likeli-
hoods and valences might be shaped by consequence fre-
quencies. One study examined how consequences influenced
likelihoods at the daily level and found that, in general, after
experiencing positive and negative consequences, positive
and negative likelihoods increased the following day (Lee
et al., 2018). However, it is unclear whether the increased
likelihoods were for the consequences that were actually
experienced the day before because this and prior research
rely on averaging across all consequences and likelihoods.
That means it is impossible to determine if experiencing a
specific consequence is related to an altered likelihood or
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if some consequences (or kinds of consequences) shape
people’s likelihoods or valences more than others.
Moreover, positive likelihoods increased more than

negative likelihoods (Lee et al., 2018). This finding suggests
that when college drinkers perceive consequences more
positively, they also perceive them as more likely. This may
be because they believe that negative things are less likely
to happen to them (i.e., unrealistic optimism; Weinstein,
1980) or that they are more sensitive to rewards (van Dui-
jvenvoorde et al., 2022). To build on this work, we sought
to match the experience of consequences with people’s
judgments about the likelihood and valence for those same
consequences in the future to identify whether and to what
extent people report higher likelihoods and valences for con-
sequences that have been experienced more in the past. We
believe this approach offers a way to more directly model the
decision-making process that may occur when people think
about later drinking. Specifically, when people have the op-
portunity to drink, they may reflect on their past experiences
to determine what they expect to happen and how good or
bad it will be.
This precision approach allows us to identify whether

certain consequences are especially likely to influence like-
lihoods and valences and unlock research aimed at under-
standing potential moderators of the experience-likelihood/
valence association (e.g., research such as exploring how
people’s likelihoods and valences differ for consequences
that are experienced frequently across the whole sample or
how likelihoods and valences differ for people who generally
experience more positive [or negative] consequences).
This study aimed to test whether people report higher

likelihoods and valences when they also report having expe-
rienced these consequences more in the past. In the present
study, we aimed to model that decision-making process by
treating sets of items on consequence frequency, likelihood,
and valence of 39 alcohol-related consequences as repeated
measures clustered within person and consequence. This
may provide insights into whether people’s current beliefs
are related to past experiences. If this process does occur,
we expect that likelihoods and valences would be higher for
consequences they experienced more frequently. This ap-
proach also allows us to characterize the variation in these
associations across people and consequences.

Method

Preregistration and data availability

Our data, scripts, and preregistration for Study 2 are avail-
able on the Open Science Framework (https://osf.io/pdvw8).1

1Based on reviewer comments, we made minor deviations from
our preregistration, which can be found on our Open Science
Framework page.

TABLE 1. Demographics

Variable Study 1 Study 2

Age, in years, M (SD) 19.26 (1.22) 19.80 (1.08)
Gender, %

Female 55 52
Male 42 48
Nongendered/agender N.A. <1
Transgender N.A. <1

Race, %
White 54 36
Asian/Pacific Islander 33 N.A.
East Asian N.A. 26
Southeast Asian N.A. 11
South Asian N.A. 4
Pacific Islander N.A. 1
Hispanic/Latino 5 5
Other 5 N.A.
Mixed N.A. 13
Black/African American 2 1
African N.A. <1
American Indian <1 N.A.
Middle Eastern N.A. 1

Notes: N.A. = not applicable.

Participants and procedures

Participants were 504 (Study 1) and 362 (Study 2) under-
graduate students from a university in the Northwest enrolled
in psychology courses. Participant demographics are sum-
marized in Table 1. Participants gave informed consent and
completed an online questionnaire that took approximately
60 (Study 1) or 30 minutes (Study 2). Participants received
extra credit as compensation. The university’s institutional
review board approved all study procedures (IRB #35325
and #47091).
Because we were interested in examining the experience

of alcohol-related consequences, we excluded participants
who did not complete past-year alcohol consumption ques-
tions or reported not consuming alcohol in the past year,
resulting in a final sample of 378 and 287 participants in
Studies 1 and 2, respectively.2

Measures

Likelihood. We used 39 items to assess the likelihood
of each consequence when under the influence of alcohol
regardless of whether the participant reported experiencing
the consequences (Cronbach’s α = .91 and .94 for Studies 1
and 2, respectively).3 We took 20 items from the Young
Adult Alcohol Problems Screening Test (Hurlbut & Sher,
1992), 10 items from Mallett et al. (2008), and 9 items from
the Positive Drinking Consequences Questionnaire (Corbin
et al., 2008). We asked participants, “What would you ex-
pect to happen if you were under the influence of alcohol?”
Response options ranged from 0 (not at all likely) to 6 (ex-
tremely likely).

2The final samples did not significantly differ from the full samples
regarding age, gender, or race.
3See Supplemental Table B for exact items.
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Valence.We used the same 39 consequences to assess the
valence of each consequence if participants experienced the
consequence in the future regardless of whether the partici-
pant reported experiencing the consequences (Cronbach’s α
= .91 and .93 for Studies 1 and 2, respectively). We asked
participants, “If you ever were to do/experience the follow-
ing because of your drinking, how positive or negative would
this experience be?” Responses ranged from 0 (extremely
negative) to 4 (extremely positive).

Consequence frequency. We used the same 39 conse-
quences to assess the past year’s frequency of experiencing
each drinking consequence (Cronbach’s α = .94 and .94 for
Studies 1 and 2, respectively). Response options were as
follows: 0 (no, never), 0 (yes, but not in the last year), 1 (1
time), 2 (2 times), 3 (3 times), 4 (4–6 times), 5 (7–11 times),
6 (12–20 times), 7 (21–39 times), and 8 (40 or more times).
We calculated the sample average frequency scores for the
39 drinking consequences by averaging the reports for each
consequence across all participants separately for each study.
To compute the ratio of positive to negative consequenc-

es, we computed a valence-weighted average of the past
year’s consequences:

where x is the ExpectancyValence, z is the ConsequenceFre-
quency, p is the participant index, and c is the consequence
index.

Past-year drinking. We used four items to calculate a
measure of drinking in the past year, which have been used
extensively in prior research (e.g., Chassin et al., 1991; King
et al., 2009). Participants responded to two questions on
drinking frequency: “How often did you drink alcohol, i.e.,
beer, wine, wine coolers, or energy drinks with alcohol, in
the past year?” “How often did you drink hard liquor in the
past year (e.g., vodka, gin, whiskey)?” Response options
ranged from 1 (not at all) to 6 (every day).4 Participants also

4See Supplemental Materials for slight differences in response
options for Study 2.

responded to questions on drinking quantity: “When you
drink, about how many cans of beer, glasses of wine, bottles
of wine cooler, or energy drinks with alcohol do you usually
have?” and “When you drink, about how many drinks of
hard liquor do you usually have?” Response options ranged
from 1 (no drinks) to 9 (nine or more drinks). We created a
total drinking intensity score using the Percent of Maximum
Possible procedure (Cohen et al., 1999) to set items on the
same 0–1 scale. Then, we multiplied the drinking frequency
and quantity items together for alcohol and liquor, respec-
tively, and then took the sum of these two values.

Covariates. We controlled for age, gender, race, father’s
education status (as a proxy for socioeconomic status), and
impulsivity.5

Data analysis plan

We conducted all analyses in R (Version 4.2.2; R Core
Team, 2022) using the brm function and cumulative family
from the brms package (Version 2.18.0; Bürkner, 2017) and
tidyverse (Version 1.3.1; Wickham et al., 2019).6

First, we re-analyzed data from a published study (Lo-

gan et al., 2012) using a novel analytic approach (Study 1).
Given that these data had already been published (albeit with
simple regression models), we decided to use this as an op-
portunity to attempt to overfit our model with a large number
of possibly important predictors. Because of convergence
issues with the full model, we iteratively added predictors to
see when the model would fail to converge. Predictors were
added in order of conceptual importance and likelihood of
leading to convergence issues. The results of the final model
informed a preregistered replication (Study 2). We fit cross-
classified multilevel ordinal regression models to the data to

5See the Supplemental Materials for scoring and reliability details
for covariates.
6We preregistered to use the sratio family; however, based on
reviewer feedback we changed the model family to cumulative.
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account for and model variability between participants and
consequences. We accomplished this by modeling separate
random intercepts and slopes nested in participants and
consequences. This gave us a fixed effect (e.g., the average
effect of consequence frequency on likelihood [or valence]
across all participants and consequences) and several ran-
dom effects (e.g., effects for each specific participant and
consequence).

Selection of covariates

We also controlled for several covariates. Specifically,
a recent meta-analysis supported the effects of impulsive
traits on likelihood (Halvorson et al., 2023). Demographic
variables such as gender (Read et al., 2004), race (Banks et
al., 2020; Smit et al., 2018), and parental education (Wills
et al., 1995) have also been linked to differences in drinking,
likelihoods, or valences.

Study 1

We fit models using uninformative priors. All noncat-
egorical variables were z-scored for easier model estimation
and better comparison of effect sizes. For each model, we
examined R-hat convergence diagnostics, estimated Bulk
Effective Sample Size, Tail Effective Sample Size, and the
posterior predictive distributions to evaluate the convergence
of the models.7

Study 2

We preregistered our Study 2 analysis plan using priors
based on the posterior distributions from Study 1. We set
(weakly informative) priors based on a normal distribution
with a mean equivalent to the mean of the posterior and a
standard deviation of two times the estimation error from
Study 1 (see Supplemental Materials for model equations).
(Supplemental material appears as an online-only adden-
dum to this article on the journal’s website.) We made this
decision to double the standard deviation because we did
not want to be overly confident or restrictive, and we saw
this approach as a way to reflect uncertainty. We hypoth-
esized that significant effects would remain significant in
Study 2 and be in the same direction. Given criticisms of
significance testing and a lack of agreement in the litera-
ture on how to determine a successful replication (Nosek
& Errington, 2020), we preregistered that a successful rep-
lication would mean that 95% of the posterior distribution
draws from Study 2 would be within the range of the 95%
credible interval (CI) of Study 1. At the time of prereg-
istration, we liked this idea because it is a more stringent
criterion than statistical significance. However, applying

7See OSF page for full details.

this criterion in practice made us realize that this is not
the most suitable strategy for replication because (a) it is
arguably overly stringent, requiring near-perfect alignment
between the studies, which is unrealistic given natural sam-
pling variability; and (b) it can lead to an apparent lack of
replication even if estimates are close if CIs are narrower
in the replication study. Therefore, we discuss our results in
light of this preregistered criterion and the overall strength
and direction of effects.

Results

Descriptive statistics and correlations for both studies
are summarized in Supplemental Tables A–D. All models
converged and fit the data well.

Replication of fixed effects across studies

Only one (null) effect was replicated based on our prereg-
istered criteria. Although we can be most confident in what
we preregistered, we note that (a) most effects were similar
in direction and magnitude across studies (Figures 1 and 2),
and (b) nearly all significant effects in Study 1 were also
significant in Study 2.8 Therefore, we tentatively conclude
that the approach we preregistered may be too stringent of
a test of replication. Overall, we are most confident in the
significant effects observed across both studies, but we are
less confident in the exact strength of the effects. Given this,
we are elaborating only on the significant effects in both
studies below. Details for all model predictors are shown in
Tables 2–5.

Predicting likelihood

Participants reported higher likelihoods when they report-
ed higher consequence frequencies (95% CIStudy 1 = [2.06,
2.43], 95% CIStudy 2 = [1.75, 2.12]). However, the quadratic
effect was also significant. This association leveled off (i.e.,
likelihoods did not continue to increase to the same degree)
after a consequence was experienced approximately 4–6
times in the past year (95% CIStudy 1 = [-0.36. -0.22], 95%
CIStudy 2 = [-0.29, -0.16]) (Figures 3a and 3c). The sample av-
erage frequencies moderated consequence frequency’s linear
(95% CIStudy 1 = [-0.58, -0.32], 95% CIStudy 2 = [-0.42, -0.11])
and quadratic (95% CIStudy 1 = [0.07, 0.14], 95% CIStudy 2
= [0.04, 0.13]) effects on likelihood, meaning that the as-

8As an additional check, we conducted a post hoc analysis by
rerunning both models in Study 2 using uninformative priors as
we did in Study 1. In general, we found the same effects replicated
when using the uninformative priors as they did when using our
preregistered priors. Exceptions to this include valence-squared
not being significant in Study 2 with uninformative priors
and Expectancy Likelihood × Consequence Frequency being
significant in Study 2 with uninformative priors (see Supplemental
Tables E–H).
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FIGURE 1. Variable estimates for expectancy likelihood. Note: This figure displays the estimates from the posterior distributions in both Study 1 and Study 2
for all predictors of interest. In addition, the percentages to the right of each predictor on the left-hand side of the figure show how much of each distribution
from Study 1 and Study 2 overlap.

sociation was stronger for consequences that occurred more
frequently on average across participants (see Supplemental
Figures).
Participants reported higher likelihoods when they re-

ported higher valences (95% CIStudy 1 = [0.90, 1.18], 95%
CIStudy 2 = [1.04, 1.38]). However, the quadratic effect was
also significant, and this association leveled off when va-
lences were viewed as “not negative or positive” or higher

(95% CIStudy 1 = [-0.25, -0.07], 95% CIStudy 2 = [-0.25, -0.03])
(Figures 3b and 3d). The sample average frequencies mod-
erated valence’s linear (95% CIStudy 1 = [-0.30, -0.03], 95%
CIStudy 2 = [-0.48, -0.07]) and quadratic (95% CIStudy 1
= [0.05, 0.19], 95% CIStudy 2 = [0.03, 0.26]) effects on
likelihood, meaning that the association was stronger for
consequences that occurred more frequently on average
across participants. Consequence frequency also moderated
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FIGURE 2. Variable estimates for expectancy valence. Note: This figure displays the estimates from the posterior distributions in both Study 1 and Study 2
for all predictors of interest. In addition, the percentages to the right of each predictor on the left-hand side of the figure show how much of each distribution
from Study 1 and Study 2 overlap.

valence’s linear effect on likelihood (95% CIStudy 1 = [-0.23,
-0.07], 95% CIStudy 2 = [-0.36, -0.15]), meaning that the as-
sociation was weaker for consequences that occurred more
frequently (see Supplemental Figures).
Moreover, there was significant heterogeneity between

people and consequences (Table 3). Although the amount
of variability observed across both studies was similar

(Figure 3), there was little overlap for specific consequences
across both studies. See Figures 4a and 4c, which display se-
lect consequences with high, medium, and low consequence
frequencies as they compare across the two samples. Rather
than seeing similar predictions for the different consequenc-
es, it appears that the consequences are more similar within
the sample than within the consequence.
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TABLE 2. Fixed effects for expectancy likelihood

Study 1 Study 2

Est. Est.
Variable Est. error [95% CI] Est. error [95% CI]

Consequence frequency 2.24 0.09 [2.06, 2.43] 1.94 0.10 [1.75, 2.12] *
Consequence frequency-squared -0.29 0.04 [-0.36, -0.22] -0.23 0.03 [-0.29, -0.16] *
Consequence Frequency × Sample
Average Frequency -0.45 0.07 [-0.58, -0.32] -0.27 0.08 [-0.42, -0.11] *

Consequence Frequency-Squared
× Sample Average Frequency 0.10 0.02 [ 0.07, 0.14] 0.08 0.02 [0.04, 0.13] *

Consequence Frequency × Ratio
of Positive-to-Negative
Consequences 0.08 0.07 [-0.06, 0.23] -0.03 0.10 [-0.22, 0.16]

Consequence Frequency-Squared
× Ratio of Positive-to-Negative
Consequences -0.02 0.03 [-0.08, 0.04] 0.01 0.02 [-0.04, 0.06]

Valence 1.04 0.07 [0.90, 1.18] 1.21 0.09 [1.04, 1.38] *
Valence-squared -0.16 0.05 [-0.25, -0.07] -0.14 0.06 [-0.25, -0.03] *
Valence × Sample Average
Frequency -0.17 0.07 [-0.30, -0.03] -0.27 0.10 [-0.48, -0.07] *

Valence-Squared × Sample Average
Frequency 0.11 0.03 [0.05, 0.19] 0.14 0.06 [0.03, 0.26] *

Valence × Ratio of Positive to
Negative Consequences -0.03 0.05 [-0.12, 0.06] 0.06 0.07 [-0.08, 0.21]

Valence-Squared × Ratio of Positive
to Negative Consequences 0.03 0.02 [-0.01, 0.07] -0.01 0.04 [-0.08, 0.07]

Valence × Consequence Frequency -0.15 0.04 [-0.23, -0.07] -0.26 0.06 [-0.36, -0.15] *
Valence-Squared × Consequence
Frequency-Squared 0.01 0.01 [0.00, 0.03] 0.03 0.01 [0.01, 0.04] †

Sample average frequency 0.57 0.10 [0.37, 0.77] 0.56 0.09 [0.39, 0.73] *
Ratio of positive to negative
consequences 0.08 0.08 [-0.08, 0.23] -0.04 0.08 [-0.20, 0.12]

Age -0.07 0.06 [-0.19, 0.05] -0.13 0.08 [-0.29, 0.04]
White race -0.03 0.07 [-0.16, 0.10] -0.12 0.09 [-0.29, 0.06]
Female status -0.18 0.07 [-0.31, -0.05] 0.03 0.09 [-0.15, 0.21] †

Father education status -0.01 0.06 [-0.13, 0.12] -0.01 0.08 [-0.17, 0.15]
Past-year alcohol use -0.26 0.07 [-0.41, -0.12] -0.18 0.09 [-0.36, 0.00] †

UPPS (Lack of) Premeditation 0.13 0.07 [-0.01, 0.27] 0.19 0.09 [0.00, 0.37]
UPPS Negative Urgency 0.25 0.06 [ 0.13, 0.37] 0.21 0.09 [0.02, 0.39] *
UPPS Sensation Seeking 0.02 0.07 [-0.11, 0.15] 0.09 0.09 [-0.09, 0.26]
UPPS (Lack of) Perseverance -0.12 0.07 [-0.25, 0.01] -0.03 0.09 [-0.20, 0.15]

Notes: Est. = estimate; CI = credible interval; UPPS = UPPS Impulsive Behavior Scale. *Indicates that the estimate did not include zero and was in the
same direction across both studies; †indicates that the estimate was not consistent across both studies.

TABLE 3. Random effects for expectancy likelihood

Study 1 Study 2

SD SD est. SD SD est.
Variable est. error [95% CI] est. error [95% CI]

Consequence frequency (person-level) 1.04 0.06 [0.92, 1.17] 0.95 0.10 [0.76, 1.15] *
Consequence frequency-squared

(person-level) 0.29 0.03 [0.23, 0.34] 0.18 0.04 [0.11, 0.25] *
Consequence frequency (consequence-

level) 0.28 0.05 [0.19, 0.40] 0.24 0.07 [0.12, 0.41] *
Consequence frequency-squared

(consequence-level) 0.03 0.02 [0.00, 0.08] 0.04 0.03 [0.00, 0.09]
Valence (person-level) 0.55 0.05 [0.46, 0.65] 0.84 0.07 [0.71, 0.98] *
Valence-squared (person-level) 0.18 0.04 [0.08, 0.25] 0.30 0.06 [0.19, 0.41] *
Valence (consequence-level) 0.31 0.06 [0.20, 0.43] 0.53 0.08 [0.39, 0.70] *
Valence-squared (consequence-level) 0.09 0.05 [0.01, 0.21] 0.26 0.06 [0.15, 0.38] *

Notes: Est. = estimate; CI = credible interval. *Indicates that the estimate did not include zero and was in the same direction across both studies.
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TABLE 4. Fixed effects for expectancy valence

Study 1 Study 2

Est. Est.
Variable Est. error [95% CI] Est. error [95% CI]

Consequence frequency 0.40 0.06 [0.28, 0.52] 0.46 0.07 [ 0.33, 0.60] *
Consequence frequency-squared -0.06 0.03 [-0.12, 0.01] -0.04 0.03 [-0.10, 0.01]
Consequence Frequency × Sample Average
Frequency -0.04 0.05 [-0.13, 0.06] 0.04 0.07 [-0.10, 0.19]

Consequence Frequency-Squared × Sample Average
Frequency 0.00 0.02 [-0.04, 0.03] -0.04 0.02 [-0.08, 0.01]

Consequence Frequency × Ratio of Positive to
Negative Consequences 0.21 0.05 [0.11, 0.31] 0.44 0.07 [0.32, 0.58] *

Consequence Frequency-Squared × Ratio of Positive
to Negative Consequences -0.05 0.02 [-0.10, 0.00] -0.10 0.02 [-0.14, -0.06] †

Likelihood 1.10 0.08 [ 0.94, 1.26] 1.24 0.09 [ 1.07, 1.41] *
Likelihood-squared -0.28 0.06 [-0.39, -0.17] -0.37 0.06 [-0.49, -0.24] *
Likelihood × Sample Average Frequency -0.17 0.07 [-0.31, -0.02] -0.21 0.10 [-0.40, -0.02] *
Likelihood-Squared × Sample Average Frequency 0.16 0.04 [ 0.08, 0.25] 0.34 0.07 [ 0.21, 0.48] *
Likelihood × Ratio of Positive to Negative
Consequences -0.12 0.05 [-0.22, -0.03] -0.01 0.06 [-0.13, 0.11] †

Likelihood-Squared × Ratio of Positive to Negative
Consequences 0.02 0.03 [-0.04, 0.08] 0.00 0.05 [-0.09, 0.09]

Likelihood × Consequence Frequency -0.12 0.04 [-0.20, -0.03] -0.12 0.07 [-0.25, 0.02] †

Likelihood-Squared × Consequence Frequency-
Squared 0.02 0.01 [ 0.01, 0.03] 0.01 0.01 [-0.01, 0.03] †

Sample average frequency 1.34 0.22 [ 0.91, 1.78] 0.93 0.16 [ 0.62, 1.25] *
Ratio of positive to negative consequences 0.50 0.06 [ 0.37, 0.62] 0.39 0.06 [ 0.26, 0.52] *
Age 0.02 0.05 [-0.07, 0.12] -0.01 0.07 [-0.15, 0.12]
White race -0.02 0.05 [-0.12, 0.09] -0.01 0.07 [-0.15, 0.14]
Female status 0.22 0.05 [ 0.11, 0.32] -0.27 0.07 [-0.41, -0.12] †

Father education status 0.06 0.05 [-0.03, 0.16] 0.12 0.07 [-0.01, 0.26]
Past-year alcohol use 0.08 0.06 [-0.03, 0.19] 0.24 0.07 [ 0.10, 0.39] †

UPPS (Lack of) Premeditation -0.08 0.06 [-0.19, 0.03] -0.16 0.08 [-0.32, -0.01] †

UPPS Negative Urgency -0.02 0.05 [-0.12, 0.07] -0.02 0.08 [-0.16, 0.13]
UPPS Sensation Seeking -0.01 0.05 [-0.12, 0.09] -0.17 0.07 [-0.31, -0.02] †

UPPS (Lack of) Perseverance -0.07 0.05 [-0.17, 0.03] -0.14 0.07 [-0.28, 0.01]

Notes: Est. = estimate; CI = credible interval; UPPS = UPPS Impulsive Behavior Scale. *Indicates that the estimate did not include zero and was in the same
direction across both studies; †indicates that the estimate was not consistent across both studies.

TABLE 5. Random effects for expectancy valence

Study 1 Study 2

SD est. SD est.
Variable SD est. error [95% CI] SD est. error [95% CI]

Consequence frequency (person-level) 0.22 0.06 [0.11, 0.35] 0.25 0.10 [0.03, 0.45] *
Consequence frequency-squared (person- 0.03 0.02 [0.00, 0.09] 0.04 0.03 [0.00, 0.10]

level)
Consequence frequency (consequence-level) 0.10 0.05 [0.01, 0.20] 0.13 0.06 [0.02, 0.27] *
Consequence frequency-squared (consequence- 0.02 0.01 [0.00, 0.05] 0.02 0.02 [0.00, 0.07]

level)
Likelihood (person-level) 0.68 0.06 [0.57, 0.79] 0.66 0.07 [0.53, 0.80] *
Likelihood-squared (person-level) 0.33 0.04 [0.24, 0.41] 0.30 0.09 [0.10, 0.46] *
Likelihood (consequence-level) 0.34 0.06 [0.23, 0.46] 0.47 0.08 [0.33, 0.65] *
Likelihood-squared (consequence-level) 0.20 0.04 [0.14, 0.28] 0.30 0.07 [0.18, 0.44] *

Notes: Est. = estimate; CI = credible interval. *Indicates that the estimate did not include zero and was in the same direction across both studies.

However, some similarities across samples were observed.
Whereas most consequences fluctuated over or under the
average likelihood across the full range of consequence fre-
quencies, several were consistent across both samples. For
instance, “having told a funny story or joke and made others
laugh” and “felt like they needed a drink just after waking
up” were both consistently below average across all values

of consequence frequency. This means that at equal levels of
consequence frequency, these consequences were reported as
less likely than average at the same consequence frequency.
Alternatively, “gotten into physical fights” and “found a
creative solution to a problem” were consistently above aver-
age across all values of consequence frequency. Again, this
means that at equal levels of consequence frequency, these



SCHULTZ ETAL. 619

FIGURE 3. Fixed and random effect predictions of expectancy likelihood. Note: In panels a and c, the red and blue lines represent the fixed effect for alcohol
consequence frequency predicting expectancy likelihood for Study 1 and Study 2, respectively. In panels b and d, the red and blue lines represent the fixed
effect for expectancy valence predicting expectancy likelihood for Study 1 and Study 2, respectively. In each plot, there are 39 black lines representing the
random effect of each consequence predicting expectancy likelihood.
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FIGURE 4. Prediction comparison of high, medium, and low endorsed consequences across the sample. Note: Red lines represent predictions from Study 1,
and blue lines represent predictions from Study 2. Three consequences are displayed: one with a high likelihood (Made others laugh), one with a low likelihood
(Driving while intoxicated [DWI] arrest), and one with a likelihood in between (Left party alone). The solid lines represent the consequence “Have you ever
told a funny story or joke and made others laugh while drinking?” The dashed lines represent the consequence “Have you ever left a party alone when you had
originally planned not to because you had been drinking?” The dotted lines represent the consequence “Have you ever been arrested for drunk driving, driving
while intoxicated, or driving under the influence of alcohol?”
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consequences were reported as more likely than average at
the same consequence frequency.

Predicting valence

Participants reported higher valences when they reported
higher consequence frequencies (95% CIStudy 1 = [0.28,
0.52], 95% CIStudy 2 = [0.33, 0.60]; Figures 5a and 5c).
The ratio of positive to negative consequences moderated
the consequence frequency’s linear effect on valence (95%
CIStudy 1 = [0.11, 0.31], 95% CIStudy 2 = [0.32, 0.58]), mean-
ing that the association was weaker for participants who
reported experiencing more positive consequences than
negative consequences.
Participants reported higher valences when they re-

ported higher likelihoods (95% CIStudy 1 = [0.94, 1.26], 95%
CIStudy 2 = [1.07, 1.41]). However, the quadratic effect was
also significant. This association leveled off (i.e., valences
did not continue to increase to the same degree) when a
consequence was seen as “neutral” or higher (95% CIStudy 1 =
[-0.39, -0.17], 95% CIStudy 2 = [-0.49, -0.24]; Figures 5b and
5d). The sample average frequencies moderated the likeli-
hood’s linear (95% CIStudy 1 = [-0.31, -0.02], 95% CIStudy 2 =
[-0.40, -0.02]) and quadratic (95% CIStudy 1 = [0.08, 0.25],
95% CIStudy 2 = [0.21, 0.48]) effects on valence, meaning
that the association was stronger for consequences that oc-
curred more frequently on average across participants (see
Supplemental Figures).
Across studies, there was significant heterogeneity be-

tween people and consequences (Table 5). Moreover, there
was notable overlap in the predictions across studies when
examining specific consequences. See Figures 4b and 4d,
which display select consequences with high, medium, and
low consequence frequencies as they compare across the two
samples. In particular, the predictions for both samples were
nearly identical for the medium and low consequence fre-
quency consequences. For the high consequence frequency,
patterns were less consistent, with valence predicted to be
higher when making others laugh, which was endorsed more
frequently in Study 2 compared with Study 1. Moreover,
there was a larger quadratic effect for making others laugh
in Study 2 compared with Study 1, with valence predicted
to be higher when the likelihood was “neutral” but low when
the likelihood was “not likely” or “likely” (Figure 4d).

Discussion

In the present study, we sought to model how the deci-
sional process may occur for people when deciding whether
to drink. That is, people reflect on the consequences they
experienced when they drank in the past, and this informa-
tion (at least in part) informs the likelihoods and valences of
future consequences. By modeling the associations between
past consequence frequencies and future likelihoods and

valences at the level of the individual consequence, we were
able to demonstrate that these associations varied across
consequences and people, suggesting that accounting for
consequence and person-level characteristics may be im-
portant to understanding how college student drinkers form
beliefs about their drinking behaviors.
When college students reported higher consequence fre-

quencies, they also reported higher likelihoods for those same
consequences. These results align with alcohol expectancy
theory (Goldman et al., 1987) and empirical studies that aver-
aged across consequences and expectancies (Lee et al., 2018;
Logan et al., 2012).Moreover, we found that when participants
reported higher consequence frequencies, they also reported
higher valences, replicating our prior work where we averaged
across consequences (Logan et al., 2012). This aligns with
other work demonstrating that people evaluate consequences
they have experienced as more positive (Leavens et al., 2017).
This suggests that people may view many consequences of
alcohol use more negatively before actually experiencing
them, and the experience of even relatively aversive conse-
quences leads to more positive (potentially realistic) percep-
tions. At the same time, the impact of specific consequences
may vary because of the nature of the consequence itself
or the context of the consequence. For example, “problems
with my friends” could be capturing a minor disagreement
or a major row with friends. Similarly, “missing class” could
be capturing a person missing out on participation points or
missing their midterm. Future research should seek to better
understand how and when the experience of consequences
shapes people’s perceptions of them.
We also observed associations between expectancy char-

acteristics (e.g., likelihoods and valences) such that higher
likelihoods were associated with higher valences and vice
versa, replicating our prior findings (Logan et al., 2012).
Evaluating how likelihoods and valences are related is less
studied in the literature. College student drinkers may have
higher future likelihoods when they believe a consequence
will have a higher valence because likelihood captures not
only what they expect to happen, but also what they desire
to happen (i.e., the most positive consequences). One study
found that the likelihood of consequences predicts experi-
encing these consequences that night even while controlling
for drinking (Lee et al., 2020). These results highlight that
people may have some control over the consequences they
experience, almost as if setting the intention or desire to have
a certain consequence makes it more likely.
Alternatively, cognitive dissonance (Festinger, 1962) may

also play a role. Cognitive dissonance is a state in which
people have a belief about something, and their actions are
currently in conflict with this belief (Festinger, 1962). For
example, people may have a belief that engaging in heavy
drinking increases the likelihood that they experience nega-
tive consequences, and yet they engage in heavy drinking.
To reduce this discomfort, people can either change their
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FIGURE 5. Fixed and random effect predictions of expectancy valence. Note: In panels a and c, the red and blue lines represent the fixed effect for alcohol
consequence frequency predicting expectancy valence for Study 1 and Study 2, respectively. In panels b and d, the red and blue lines represent the fixed effect
for expectancy likelihood predicting expectancy valence for Study 1 and Study 2, respectively. In each plot, there are 39 black lines representing the random
effect of each consequence predicting expectancy valence.
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actions to align with their beliefs or change their beliefs.
For example, people may believe that a consequence has
a high likelihood of happening the next time they drink. If
they decide to drink anyway, they may change their belief
or rationalize that the consequence will not be very nega-
tive when they experience it. The reverse could also be the
case: When a consequence is expected to be very negative,
a rationalization may be made that the consequence does not
have a high likelihood.
Research has demonstrated a clear fixed effect of conse-

quence frequencies on expectancies (likelihoods and valenc-
es). However, we still do not understand how these processes
unfold over time for specific consequences. For instance, Lee
et al. (2018) found that likelihoods increased following con-
sequences from the prior night of drinking. However, future
work should explore whether these increases are sustained
over multiple timescales. For instance, an ecological momen-
tary assessment study might see if consequences from one
day to the next lead to the same increase in likelihood or va-
lence for the next time a person drinks while controlling for
prior experience. Consequences experienced more recently
may have a larger impact on likelihoods and valences rather
than the absolute frequency of consequences. Alternatively,
future work could also explore whether past consequence
frequencies reach a point where likelihoods and valences no
longer change but remain stable.

Accounting for variation

By modeling the association between consequence fre-
quencies and likelihoods and valences at the consequence
level, we were able to model differences in these associa-
tions across people and consequences. This approach was
particularly insightful when modeling the association be-
tween consequence frequency and likelihood. Our analysis
revealed (as expected) substantial variation in intercepts,
indicating diverse average likelihood ratings across different
alcohol consequences. However, to our surprise, we observed
minimal variation in slopes, suggesting a consistent positive
association between consequence frequency and likelihood
across consequences. This pattern implies that regardless
of whether a consequence is generally perceived as likely,
increased consequence frequency is associated with higher
likelihood ratings. For instance, “finding a creative solution
to a problem” was consistently rated as more likely than
“missing work or class,” but the likelihood of both increased
as consequence frequency increased.
Future work should model this process closer to when the

experience/evaluation process occurs, such as in an ecologi-
cal momentary assessment design, and follow people for a
series of weeks or in monthly surveys over a year. Surveys
could assess likelihoods and valences of commonly experi-
enced consequences (e.g., feeling buzzed, being hungover,
feeling more confident) before drinking and follow up with

what consequences were experienced and what the valence
of those consequences were after drinking. We could then
compare likelihoods and valences at the start of the study
with the end of the study to see how much change in like-
lihoods or valences occurred based on the frequency of
reported consequences. In addition, contextual information
could be collected to determine if certain settings (e.g., bar,
house party, home) had specific likelihoods or valences as-
sociated with drinking in these locations.

Moderators

Our findings have important implications for under-
standing consequence-specific likelihoods and valences.
We observed that consequences with higher frequencies in
the sample were also seen as more likely and more posi-
tive and (importantly) showed little evidence of leveling
off (e.g., curvilinear). This means that at higher levels of
consequence frequency or valence, likelihoods continued
to increase rather than remain stable. In prior work, when
young adult drinkers believed that their friends would drink
more on a given day, participants were also more likely
to drink and drink more (Lewis et al., 2020). Moreover,
young adults who had higher reports of “fear of missing
out” were predicted to experience more blackouts fol-
lowing their peak number of drinks (Lewis et al., 2023).
These results highlight the social influences of young adult
drinking behaviors. In the present study, it may be the case
that peers discuss their drinking experiences and talk about
them frequently and positively.
A qualitative study of adolescents found that a majority of

participants were exposed to substance use on social media
posts, and it was always portrayed positively (Hashemi & Vo-
gel, 2024). This may occur because the consequences were
positive or they want to make light of the situation (e.g.,
don’t want to admit that they experienced something nega-
tive). These conversations may then influence how other peo-
ple view these consequences, seeing them as more likely and
more positive. We also observed that participants perceived
consequences more positively when consequence frequencies
were higher and when they saw the consequences as more
likely, but these effects were even greater for participants
who experienced more positive versus negative consequences
compared with others. This finding highlights the possibility
of a positivity bias (Hoorens, 2014) (e.g., rose-colored beer
goggles; Logan et al., 2012), with some college students who
drink being more likely to see any given consequence more
positively if they tend to experience more positive conse-
quences on average compared with someone else.

Limitations

The main limitation of this study is that the data are
cross-sectional; thus, the results are susceptible to recall bias,



624 JOURNAL OF STUDIES ONALCOHOLAND DRUGS / JULY 2025

which is notable since retrospective reports for positive and
negative consequences have been shown to differ (Merrill et
al., 2020). Moreover, both samples opted in to participating
and endorsed low rates of consequences; thus, this work may
not generalize to other drinkers who experience more conse-
quences. In addition, the consequences we assessed were pri-
marily negative and severe (e.g., getting arrested). Moreover,
because of researcher error, 14 consequences were excluded
from the data set; thus, none of the consequence measures
included all items. Future work examining consequence-level
effects should assess less severe and more frequently occur-
ring consequences and seek to explore these associations in
samples of heavier drinkers using longitudinal methodolo-
gies. Future work should also evaluate consequence valence
in addition to expectancy valence. These modifications
would allow for a greater understanding of the variation of
the observed associations based on the population and the
consequences used.

Intervention implications

Interventions such as expectancy challenge interventions
have shown at least temporary effects of increasing negative
and lowering positive expectancies (see Scott-Sheldon et al.,
2012, for review). However, the effects are often not main-
tained. Although one advantage of current approaches is the
ability to be widely disseminated, one downside is that they
are not tailored to the individual. Our findings suggest that
tailoring may improve the outcomes of these interventions
because people have different associations between their ex-
periences and expectancies; a standardized intervention will
likely not be equally effective. Treatments that aim to target
people’s beliefs about drinking would benefit from taking a
more individualized approach. Moreover, clinicians may seek
to explore what expectancies a patient rates as most positive
and identify ways that they can experience these conse-
quences safely while incorporating protective behavioral
strategies to reduce the likelihood of experiencing negative
consequences. However, these findings are preliminary and
need to be corroborated in clinical populations because of
the low-risk nature of the present sample. Moreover, future
research should work to understand what specific conse-
quences may be more amenable to interventions and for
whom.

References

Banks, D. E., Faidley, M. T., Smith, G. T., & Zapolski, T. C. B. (2020).
Racial/ethnic differences in the time-varying association between alco-
hol expectancies and drinking during the transition from childhood to
adolescence. Journal of Ethnicity in Substance Abuse, 19(3), 371–387.
https://doi.org/10.1080/15332640.2018.1520174

Bose, J., Hedden, S. L., Lipari, R. N., & Park-Lee, E. (2017). Key substance
use and mental health indicators in the United States: Results from the
2017 National Survey on Drug Use and Health (HHS Publication No.

SMA 18-5068, NSDUH Series H-53). https://www.samhsa.gov/data/
sites/default/files/cbhsq-reports/NSDUHFFR2017/NSDUHFFR2017.pdf

Brown, S. A., Goldman, M. S., & Christiansen, B. A. (1985). Do al-
cohol expectancies mediate drinking patterns of adults? Journal of
Consulting and Clinical Psychology, 53(4), 512–519. https://doi.
org/10.1037/0022-006x.53.4.512

Bürkner, P.-C. (2017). brms: An R package for Bayesian multilevel models
using Stan. Journal of Statistical Software, 80(1), 1–28. https://doi.
org/10.18637/jss.v080.i01

Carey, K. B., Durney, S. E., Shepardson, R. L., & Carey, M. P. (2015). In-
capacitated and forcible rape of college women: Prevalence across the
first year. Journal of Adolescent Health, 56(6), 678-–680. https://doi.
org/10.1016/j.jadohealth.2015.02.018

Center for Behavioral Health Statistics and Quality. (2022). Results from
the 2021 National Survey on Drug Use and Health: Detailed tables.
Substance Abuse and Mental Health Services Administration. https://
www.samhsa.gov/data/report/2021-nsduh-detailed-tables

Chassin, L., Rogosch, F., & Barrera, M. (1991). Substance use
and symptomatology among adolescent children of alcoholics.
Journal of Abnormal Psychology, 100(4), 449–463. https://doi.
org/10.1037/0021-843x.100.4.449

Cohen, P., Cohen, J., Aiken, L. S., & West, S. G. (1999). The problem of
units and the circumstance for POMP. Multivariate Behavioral Re-
search, 34(3), 315–346. https://doi.org/10.1207/s15327906mbr3403_2

Colby, S. M., Colby, J. J., & Raymond, G. A. (2009). College versus the real
world: Student perceptions and implications for understanding heavy
drinking among college students. Addictive Behaviors, 34(1), 17–27.
https://doi.org/10.1016/j.addbeh.2008.07.023

Corbin, W. R., Morean, M. E., & Benedict, D. (2008). The Positive Drink-
ing Consequences Questionnaire (PDCQ): Validation of a new assess-
ment tool. Addictive Behaviors, 33(1), 54–68. https://doi.org/10.1016/j.
addbeh.2007.06.003

Festinger, L. (1962). Cognitive dissonance. Scientific American, 207,
93–102. https://doi.org/10.1038/scientificamerican1062-93

Gibbons, F. X., Gerrard, M., & Lane, D. J. (2003). A social reaction
model of adolescent health risk. In Social psychological foundations
of health and illness (pp. 107–136). Blackwell Publishing. https://doi.
org/10.1002/9780470753552.ch5

Glenn, S. D., Turrisi, R., Waldron, K. A., Mallett, K. A., Russell, M. A., &
Reavy, R. R. (2022). Examining the impact of early college experiences
on the cumulative number of alcohol-related consequences. Addictive
Behaviors, 132, 107357. https://doi.org/10.1016/j.addbeh.2022.107357

Goldman, M. S., Brown, S. A., & Christiansen, B. A. (1987). Expectancy
theory—thinking about drinking. In H. T. Blane & K. E. Leonard (Eds.),
Psychological theories of drinking and alcoholism (pp. 181–226). Guil-
ford Publications.

Halvorson, M. A., Lengua, L. J., Smith, G. T., & King, K. M. (2023).
Pathways of personality and learning risk for addictive behaviors: A
systematic review of mediational research on the acquired preparedness
model. Journal of Personality, 91(3), 613–637. https://doi.org/10.1111/
jopy.12761

Hashemi, R., & Vogel, E. A. (2024). Adolescents’ perceptions of substance
use messaging in the age of social media: Resolving cognitive disso-
nance. Health Education Research, 39(1), 1–11. https://doi.org/10.1093/
her/cyad046

Hingson, R., Zha, W., & Smyth, D. (2017). Magnitude and trends in heavy
episodic drinking, alcohol-impaired driving, and alcohol-related mortal-
ity and overdose hospitalizations among emerging adults of college ages
18–24 in the United States, 1998–2014. Journal of Studies on Alcohol
and Drugs, 78(4), 540–548. https://doi.org/10.15288/jsad.2017.78.540

Hingson, R. W., Zha, W., & Weitzman, E. R. (2009). Magnitude of and
trends in alcohol-related mortality and morbidity among U.S. college
students ages 18-24, 1998-2005. Journal of Studies on Alcohol and



SCHULTZ ETAL. 625

Drugs, Supplement 16, 12–20. https://doi.org/10.15288/jsads.2009.
s16.12

Hoorens, V. (2014). Positivity bias. In A. C. Michalos (Ed.), Encyclopedia
of quality of life and well-being research (pp. 4938–4941). Springer
Netherlands. https://doi.org/10.1007/978-94-007-0753-5_2219

Hurlbut, S. C., & Sher, K. J. (1992). Assessing alcohol problems in college
students. Journal of American College Health, 41(2), 49–58. https://doi.
org/10.1080/07448481.1992.10392818

Jones, S. C., & Gordon, C. S. (2017). A systematic review of children’s
alcohol-related knowledge, attitudes and expectancies. Preventive Medi-
cine, 105, 19–31. https://doi.org/10.1016/j.ypmed.2017.08.005

King, K. M., Molina, B. S. G., & Chassin, L. (2009). Prospective rela-
tions between growth in drinking and familial stressors across adoles-
cence. Journal of Abnormal Psychology, 118(3), 610–622. https://doi.
org/10.1037/a0016315

Lac, A., & Brack, N. (2018). Alcohol expectancies longitudinally predict
drinking and the alcohol myopia effects of relief, self-inflation, and
excess. Addictive Behaviors, 77, 172–179. https://doi.org/10.1016/j.
addbeh.2017.10.006

Leavens, E. L., Leffingwell, T. R., Miller, M. B., Brett, E. I., & Lombardi,
N. (2017). Subjective evaluations of alcohol-related consequences
among college students: Experience with consequences matters. Journal
of American College Health, 65(4), 243–249. https://doi.org/10.1080/0
7448481.2016.1271803

Lee, C. M., Fairlie, A. M., Ramirez, J. J., Patrick, M. E., Luk, J. W., &
Lewis, M. A. (2020). Self-fulfilling prophecies: Documentation of real-
world daily alcohol expectancy effects on the experience of specific
positive and negative alcohol-related consequences. Psychology of Ad-
dictive Behaviors, 34(2), 327–334. https://doi.org/10.1037/adb0000537

Lee, C. M., Rhew, I. C., Patrick, M. E., Fairlie, A. M., Cronce, J. M.,
Larimer, M. E., Cadigan, J. M., & Leigh, B. C. (2018). Learning from
experience? The influence of positive and negative alcohol-related
consequences on next-day alcohol expectancies and use among college
drinkers. Journal of Studies on Alcohol and Drugs, 79(3), 465–473.
https://doi.org/10.15288/jsad.2018.79.465

Lewis, M. A., Litt, D. M., King, K. M., Fairlie, A. M., Waldron, K. A., Gar-
cia, T. A., LoParco, C., & Lee, C. M. (2020). Examining the ecological
validity of the prototype willingness model for adolescent and young
adult alcohol use. Psychology of Addictive Behaviors, 34(2), 293–302.
https://doi.org/10.1037/adb0000533

Lewis, M. A., Zhou, Z., Litt, D. M., Kannard, E., & Lowery, A. (2023). Age
and fear of missing out as moderators of the association between peak
drinks and alcohol-induced blackouts among adolescents and young
adults. Substance Use & Misuse, 58(6), 739–745. https://doi.org/10.10
80/10826084.2023.2177958

Logan, D. E., Henry, T., Vaughn, M., Luk, J. W., & King, K. M. (2012).
Rose-colored beer goggles: the relation between experiencing alcohol
consequences and perceived likelihood and valence. Psychology of Ad-
dictive Behaviors, 26(2), 311–317. https://doi.org/10.1037/a0024126

Mallett, K. A., Bachrach, R. L., & Turrisi, R. (2008). Are all negative con-
sequences truly negative? Assessing variations among college students’
perceptions of alcohol related consequences. Addictive Behaviors,
33(10), 1375–1381. https://doi.org/10.1016/j.addbeh.2008.06.014

Mallett, K. A., Turrisi, R., Reavy, R., Sell, N., Waldron, K. A., Scaglione,
N., & Ackerman, S. D. (2022). What predicts willingness to experience
negative consequences in college student drinkers? Journal of Stud-
ies on Alcohol and Drugs, 83(5), 704–711. https://doi.org/10.15288/
jsad.20-00378

Merrill, J. E., Fan, P., Wray, T. B., & Miranda, R., Jr. (2020). Assessment
of alcohol use and consequences: Comparison of data collected via
timeline followback interview and daily reports. Journal of Studies
on Alcohol and Drugs, 81(2), 212–219. https://doi.org/10.15288/
jsad.2020.81.212

Nosek, B. A., & Errington, T. M. (2020). What is replication? PLoS Biology,
18(3), e3000691. https://doi.org/10.1371/journal.pbio.3000691

Pabst, A., Kraus, L., Piontek, D., Mueller, S., & Demmel, R. (2014).
Direct and indirect effects of alcohol expectancies on alcohol-related
problems. Psychology of Addictive Behaviors, 28(1), 20–30. https://doi.
org/10.1037/a0031984

Patrick, M. E., Cronce, J. M., Fairlie, A. M., Atkins, D. C., & Lee, C. M.
(2016). Day-to-day variations in high-intensity drinking, expectancies,
and positive and negative alcohol-related consequences. Addictive
Behaviors, 58, 110–116. https://doi.org/10.1016/j.addbeh.2016.02.025

Patrick, M. E., Terry-McElrath, Y. M., Evans-Polce, R. J., & Schulenberg, J.
E. (2020). Negative alcohol-related consequences experienced by young
adults in the past 12 months: Differences by college attendance, living
situation, binge drinking, and sex. Addictive Behaviors, 105, 106320.
https://doi.org/10.1016/j.addbeh.2020.106320

Patrick, M. E., Wray-Lake, L., Finlay, A. K., & Maggs, J. L. (2010). The
long arm of expectancies: Adolescent alcohol expectancies predict
adult alcohol use. Alcohol and Alcoholism, 45(1), 17–24. https://doi.
org/10.1093/alcalc/agp066

R Core Team. (2022). R: A language and environment for statistical com-
puting [Computer software]. R Foundation for Statistical Computing.

Read, J. P., Wood, M. D., Lejuez, C. W., Palfai, T. P., & Slack, M. (2004).
Gender, alcohol consumption, and differing alcohol expectancy dimen-
sions in college drinkers. Experimental and Clinical Psychopharmacol-
ogy, 12(4), 298–308. https://doi.org/10.1037/1064-1297.12.4.298

Schulenberg, J. E., Johnston, L. D., O’Malley, P. M., Bachman, J. E., Miech,
R. A., & Patrick, M. E. (2020). Monitoring the Future national survey
results on drug use, 1975–2019: Volume II, college students and adults
ages 19–60. Institute for Social Research, The University of Michigan.
http://monitoringthefuture.org/pubs.html#monographs

Scott-Sheldon, L. A. J., Terry, D. L., Carey, K. B., Garey, L., & Carey, M.
P. (2012). Efficacy of expectancy challenge interventions to reduce col-
lege student drinking: A meta-analytic review. Psychology of Addictive
Behaviors, 26(3), 393–405. https://doi.org/10.1037/a0027565

Smit, K., Voogt, C., Hiemstra, M., Kleinjan, M., Otten, R., & Kuntsche,
E. (2018). Development of alcohol expectancies and early alcohol use
in children and adolescents: A systematic review. Clinical Psychology
Review, 60, 136–146. https://doi.org/10.1016/j.cpr.2018.02.002

van Duijvenvoorde, A. C. K., van Hoorn, J., & Blankenstein, N. E. (2022).
Risks and rewards in adolescent decision-making. Current Opinion in
Psychology, 48, 101457. https://doi.org/10.1016/j.copsyc.2022.101457

Weinstein, N. D. (1980). Unrealistic optimism about future life events.
Journal of Personality and Social Psychology, 39(5), 806–820. https://
doi.org/10.1037/0022-3514.39.5.80

Wickham, H., Averick, M., Bryan, J., Chang, W., McGowan, L., François,
R., Grolemund, G., Hayes, A., Henry, L., Hester, J., Kuhn, M., Pedersen,
T., Miller, E., Bache, S., Müller, K., Ooms, J., Robinson, D., Seidel, D.,
Spinu, V., . . . Yutani, H. (2019). Welcome to the Tidyverse. Journal of
Open Source Software, 4(43), 1686. https://doi.org/10.21105/joss.01686

Wicki, M., Mallett, K. A., Delgrande Jordan, M., Reavy, R., Turrisi, R.,
Archimi, A., & Kuntsche, E. (2018). Adolescents who experienced
negative alcohol-related consequences are willing to experience these
consequences again in the future. Experimental and Clinical Psycho-
pharmacology, 26(2), 132–137. https://doi.org/10.1037/pha000018

Wills, T. A., McNamara, G., & Vaccaro, D. (1995). Parental education
related to adolescent stress-coping and substance use: development of
a mediational model. Health Psychology, 14(5), 464–478. https://doi.
org/10.1037/0278-6133.14.5.464

Zaso, M. J., Read, J. P., & Colder, C. R. (2023). Social influences on alcohol
outcome expectancy development from childhood to young adulthood:
A narrative review. Current Addiction Reports, 10(4), 690–701. https://
doi.org/10.1007/s40429-023-00525-z



Schultz et al. JSAD supplemental material     (86/4)     1 

 

Schultz, M. E., Dora, J., & King, K. M. (2024). The influence of drinking consequences on alcohol expectancy 

likelihoods and valences: An item-level multilevel approach. Journal of Studies on Alcohol and Drugs, 86(4), 611–

625. https://doi.org/10.15288/jsad.24-00035 

 

Supplemental Materials 

 

Methods and Materials: Additional Details 

Measures   

Past Year Drinking 

 For Study 2, response options for the drinking frequency items ranged from "1" (Not at 

all) to "7" (Every day), and response options for the drinking quantity items ranged on a 

continuous scale from 0-30.  

Impulsivity 

 We used 12 items in the urgency subscale, the tendency to act rashly when experiencing 

negative emotions (Cronbach's α = 0.88 and 0.87 for Study 1 and Study 2, respectively). We 

used 11 items in the (lack of) premeditation subscale, the ability to think before acting 

(Cronbach's α = 0.86 and 0.86 for Study 1 and Study 2, respectively). We used 12 items in the 

sensation-seeking subscale, the tendency to pursue excitement (α = 0.91 and 0.83 for Study 1 and 

Study 2, respectively). We used 10 items in the (lack of) perseverance subscale, the ability to 

sustain effort (α = 0.85 and 0.86 for Study 1 and Study 2, respectively). Responses ranged from 

"0" (Not at all) to "4" (Very much) for Study 1 and from "0" (Strongly Disagree) to "4" (Strongly 

Agree). After reverse scoring items 22, 37, and 45, we took the mean across all items of each 

subscale.  

Demographics 

 We effect coded gender as female = +1 and male/other = -1. We collapsed and effect-

coded the race variable to compare white participants and non-white participants due to a lack of 

diversity in the sample with white = 1 and non-white = -1. Father education status ranged from 

“0” (8th grade or less) to “10” (Professional degree).  

 

 

 

Analysis Plan 

Valence 

 We calculated the frequencies of endorsing researcher-defined negative expectancies by 

summing the number of participants who reported a given expectancy as 'Extremely negative' or 

'Negative' and dividing by the total number of responses. We then multiplied this number by 100 

to get an overall percentage of participants who perceived a given future consequence to be 

negative. Similarly, we calculated the frequencies of endorsing researcher-defined positive 

expectancies by summing the number of participants who reported a given expectancy as 

'Positive' or 'Extremely positive' and dividing by the total number of responses. We then 

multiplied this number by 100 to get an overall percentage of participants who perceived a given 

future consequence as positive. 

 

Study 2 

Expectancy Likelihood Model: 

𝑒𝑥𝑝𝑙𝑖𝑘_𝑜𝑟𝑑𝑖𝑗 = (𝛽0 +  𝑢0𝑖 +  𝑢0𝑗) +  (𝛽1 +  𝑢1𝑖 +  𝑢1𝑗) ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 +  (𝛽2 + 𝑢2𝑖 +  𝑢2𝑗) ∗

𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗 +  (𝛽3 + 𝑢3𝑖 +  𝑢3𝑗) ∗ (𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)2 + (𝛽4 + 𝑢4𝑖 + 𝑢4𝑗) ∗ (𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗)2 +  𝛽5 ∗
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𝑑𝑒𝑚_𝑎𝑔𝑒𝑧 + 𝛽6 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽7 ∗ 𝑟𝑎𝑐𝑒 + 𝛽8 ∗ 𝑓𝑒𝑑𝑢𝑧 +𝛽9 ∗ 𝑝𝑎𝑠𝑡_𝑦𝑟_𝑎𝑙𝑐𝑧 +𝛽10 ∗
𝑢𝑝𝑝𝑠_𝑛𝑜𝑝𝑟𝑒𝑚𝑒𝑑𝑧 +𝛽11 ∗ 𝑢𝑝𝑝𝑠_𝑛𝑒𝑔𝑢𝑟𝑔𝑧 +𝛽12 ∗ 𝑢𝑝𝑝𝑠_𝑠𝑒𝑛𝑠𝑠𝑒𝑒𝑘𝑧 +𝛽13 ∗ 𝑢𝑝𝑝𝑠_𝑛𝑜𝑝𝑒𝑟𝑠𝑒𝑣𝑧 +
  +𝛽14 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧 +𝛽15 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧 + 𝛽16 ∗ (𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 ∗ 𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗) + 𝛽17 ∗

(𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽18 ∗ (𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + 𝛽19 ∗ (𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗 ∗

𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽20 ∗ (𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + 𝛽21 ∗ ((𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)2 ∗ (𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗)2) + 

𝛽22 ∗ ((𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)2 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽23 ∗ ((𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)
2

∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + 𝛽24 ∗

((𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗)2 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽25 ∗ ((𝑒𝑥𝑝𝑣𝑎𝑙𝑧𝑖𝑗)2 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + ∈𝑖𝑗   

 

Priors: 

𝛽1 ~ 𝑁(2.24, 0.18) 

𝛽2 ~ 𝑁(1.04, 0.14) 

𝛽3 ~ 𝑁(−0.29, 0.08) 

𝛽4 ~ 𝑁(−0.16, 0.10) 

𝛽5 ~ 𝑁(0, 1) 

𝛽6 ~ 𝑁(0, 1) 

𝛽7 ~ 𝑁(0, 1) 

𝛽8 ~ 𝑁(0, 1) 

𝛽9 ~ 𝑁(0, 1) 

𝛽10 ~ 𝑁(0, 1) 

𝛽11 ~ 𝑁(0, 1) 

𝛽12 ~ 𝑁(0, 1) 

𝛽13 ~ 𝑁(0, 1) 

𝛽14 ~ 𝑁(0.08, 0.16) 

𝛽15 ~ 𝑁(0.57, 0.20) 

 

 

Study 2 

Expectancy Valence Model: 

𝑒𝑥𝑝𝑣𝑎𝑙_𝑜𝑟𝑑𝑖𝑗 = (𝛽0 +  𝑢0𝑖 +  𝑢0𝑗) +  (𝛽1 +  𝑢1𝑖 +  𝑢1𝑗) ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 + (𝛽2 +  𝑢2𝑖 +  𝑢2𝑗) ∗

𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗 +  (𝛽3 +  𝑢3𝑖 +  𝑢3𝑗) ∗ (𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)2 +  (𝛽4 +  𝑢4𝑖 +  𝑢4𝑗) ∗ (𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗)2 +  𝛽5 ∗

𝑑𝑒𝑚_𝑎𝑔𝑒𝑧 + 𝛽6 ∗ 𝑔𝑒𝑛𝑑𝑒𝑟 + 𝛽7 ∗ 𝑟𝑎𝑐𝑒 + 𝛽8 ∗ 𝑓𝑒𝑑𝑢𝑧 +𝛽9 ∗ 𝑝𝑎𝑠𝑡_𝑦𝑟_𝑎𝑙𝑐𝑧 +𝛽10 ∗
𝑢𝑝𝑝𝑠_𝑛𝑜𝑝𝑟𝑒𝑚𝑒𝑑𝑧 +𝛽11 ∗ 𝑢𝑝𝑝𝑠_𝑛𝑒𝑔𝑢𝑟𝑔𝑧 +𝛽12 ∗ 𝑢𝑝𝑝𝑠_𝑠𝑒𝑛𝑠𝑠𝑒𝑒𝑘𝑧 + 𝛽13 ∗ 𝑢𝑝𝑝𝑠_𝑛𝑜𝑝𝑒𝑟𝑠𝑒𝑣𝑧 +
  +𝛽14 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧 +𝛽15 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧 + 𝛽16 ∗ (𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 ∗ 𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗) + 𝛽17 ∗

(𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽18 ∗ (𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + 𝛽19 ∗ (𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗 ∗

𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽20 ∗ (𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + 𝛽21 ∗ ((𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)2 ∗ (𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗)2) + 

𝛽22 ∗ ((𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)2 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽23 ∗ ((𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧𝑖𝑗)
2

∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + 𝛽24 ∗

((𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗)2 ∗ 𝑣𝑎𝑙𝑟𝑎𝑡𝑖𝑜𝑧) + 𝛽25 ∗ ((𝑒𝑥𝑝𝑙𝑖𝑘𝑧𝑖𝑗)2 ∗ 𝑎𝑐𝑜𝑛𝑓𝑟𝑒𝑞𝑧_𝑎𝑣𝑔𝑧) + ∈𝑖𝑗   

 

Priors: 

𝛽1 ~ 𝑁(0.40, 0.12) 

𝛽2 ~ 𝑁(1.10, 0.16) 

𝛽3 ~ 𝑁(−0.06, 0.06) 

𝛽4 ~ 𝑁(−0.28, 0.12) 
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𝛽5 ~ 𝑁(0, 1) 

𝛽6 ~ 𝑁(0, 1) 

𝛽7 ~ 𝑁(0, 1) 

𝛽8 ~ 𝑁(0, 1) 

𝛽9 ~ 𝑁(0, 1) 

𝛽10 ~ 𝑁(0, 1) 

𝛽11 ~ 𝑁(0, 1) 

𝛽12 ~ 𝑁(0, 1) 

𝛽13 ~ 𝑁(0, 1) 

𝛽14 ~ 𝑁(0.50, 0.12) 

𝛽15 ~ 𝑁(1.34, 0.44) 

 

  

 

 

 

 

 

 

 

 

 

 

Results 

Expectancy Valence Descriptive Statistics  

When examining the frequencies of reported valence across negative consequences, we 

found that in Study 1, over 75% of participants rated all these consequences as negative except 

'eating a large amount of food late at night' because of their drinking, with only 44% reporting 

this as being negative if it were to occur. This differs from participants in Study 2, when less than 

75% of participants evaluated consequences negatively for five consequences. These included 

losing memories from the night before (64%), eating a large amount of food late at night (43%), 

being embarrassed physically (73%), leaving a party with people that they did not know (69%), 

and leaving a party (73%). 

When examining the frequencies of reported valence across positive consequences, we 

found that some consequences were indeed seen as positive by a majority of the sample, such as 

telling a funny story or joke and making others laugh (84% and 85%) and finding it easy to make 

conversations (75% and 77%). Others were mostly seen as positive but with some variability, 

such as feeling especially confident others found them attractive (53% and 58%), finding a 

creative solution to a problem (50% and 62%), feeling as though they had enough energy to stay 

out all night (36% and 52%), approaching someone they would not have normally spoken to 

(54% and 54%), and standing up for a friend (54% and 47%). However, other positive 

consequences were not seen as particularly positive by most of the sample, such as revealing a 

personal feeling or emotion (35% and 17%) and feeling fearless in a frightening situation (7% 

and 9%).  



Schultz et al. JSAD supplemental material     (86/4)     4 

 

Schultz, M. E., Dora, J., & King, K. M. (2024). The influence of drinking consequences on alcohol expectancy 

likelihoods and valences: An item-level multilevel approach. Journal of Studies on Alcohol and Drugs, 86(4), 611–

625. https://doi.org/10.15288/jsad.24-00035 

 

Supplemental Table A: Descriptive Statistics 
Variable Study 1 Mean (SD) Study 2 Mean (SD) 

Consequence Frequency 0.97 (1.75) 0.68 (1.59) 

Expectancy Valence 0.89 (1.09) 0.99 (1.17) 

Expectancy Likelihood 1.46 (1.80) 1.84 (1.91) 

Valence Ratio 1.74 (2.97) 2.90 (5.39) 

Past Year Beer/Wine Quantity 0.49 (0.24) 0.44 (0.26) 

Past Year Beer/Wine Frequency 0.48 (0.25) 0.17 (0.15) 

Past Year Hard Liquor Quantity 0.38 (0.25) 0.42 (0.27) 

Past Year Hard Liquor Frequency 0.37 (0.25) 0.23 (0.16) 
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Supplemental Table B: Expectancy Likelihood Items 

 
Item 

I would drive a car when I knew I would have too much to drink to drive safely. 

I would have a headache (hangover) in the morning after I had been drinking. 

I would smoke cigarettes because I was drinking. 

I would approach a person that I probably wouldn’t have spoken to otherwise. 

I would feel very sick to my stomach or throw up after drinking. 

I would show up late for work or school because of drinking, a hangover, or an illness caused by drinking. 

I would take illegal drugs. 

I would tell a funny story or joke and make others laugh. 

I would miss work or classes at school because of drinking, a hangover, or an illness caused by drinking. 

I would get into physical fights when drinking. 

I would get embarrassed physically (e.g., fall in public) because of my drinking. 

I would reveal a personal feeling or emotion that I had previously kept secret. 

I would get into trouble at work or school because of drinking. 

I would get fired from a job or suspended or expelled from school because of my drinking. 

I would get embarrassed socially (e.g., reveal personal information) because of my drinking. 

I would feel like I have enough energy to stay out all night partying or dancing. 

I would damage property, set off a false alarm, or other things like that. 

My boyfriend girlfriend (or spouse), parent(s), or other near relative would complain to me about my drinking. 

I would urinate on myself. 

I would find it easy to make conversation in a situation in which I would usually have stayed quiet. 

My drinking would create problems between me and my boyfriend girlfriend (or spouse) or another near relative. 

I would lose friends (including boyfriends or girlfriends) because of my drinking. 

I would unintentionally wake up somewhere other than my own bed after a night drinking. 

I would stand up for a friend or confront someone who is in the wrong. 

I would neglect my obligations, my family, my work, or school work for two or more days in a row. 

I would find myself in a sexual situation I will later regret. 

I would get kicked out of a party because of drinking and/or other behavior. 

I would find myself in a frightening situation and feel surprisingly fearless. 

I would receive a lower grade on an exam or paper than I should have. 

I would get arrested for drunk driving, driving while intoxicated, or driving under the influence of alcohol. 

I would leave a party with people I do not know. 

I would find a creative solution to a problem I might otherwise have had difficulty solving. 

I would get arrested, even for a few hours, because of any drunken behaviors. 

I would awaken in the morning after a good bit of drinking and find that I cannot remember a part of the evening 

before. 

I would leave a party alone when I had originally planned not to. 

I would feel especially confident that other people find me attractive. 

I would have the shakes after stopping or cutting down on drinking 

I would feel like I need a drink just after I get up (that is, before breakfast). 

I would eat a large amount of food late at night. 



Schultz et al. JSAD supplemental material     (86/4)     6 

 

Schultz, M. E., Dora, J., & King, K. M. (2024). The influence of drinking consequences on alcohol expectancy 

likelihoods and valences: An item-level multilevel approach. Journal of Studies on Alcohol and Drugs, 86(4), 611–

625. https://doi.org/10.15288/jsad.24-00035 

 

Supplemental Table C: Zero-order correlations for Study 1 
Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15

. 

1. 

Consequenc

e Frequency 

1               

2. 

Consequenc

e Frequency-

Squared 

0.8

6 

1              

3. 

Expectancy 

Valence 

0.4

7 

0.3

6 

1             

4. 

Expectancy 

Valence-

Squared 

0.3

7 

0.3

3 

0.7

2 

1            

5. 

Expectancy 

Likelihood 

0.6

5 

0.4

9 

0.6

2 

0.4

5 

1           

6. 

Expectancy 

Likelihood-

Squared 

0.5

5 

0.5

2 

0.4

8 

0.4

9 

0.7

6 

1          

7. Sample 

Average 

Frequency 

0.5

8 

0.4

4 

0.6

0 

0.4

8 

0.6

0 

0.4

8 

1         

8. Valence 

Ratio 

-

0.0

8 

-

0.0

5 

0.1

0 

0.0

6 

0.0

2 

0.0

2 

0.0

0 

1        

9. Age -

0.0

1 

0.0

1 

-

0.0

1 

0.0

0 

-

0.0

2 

-

0.0

2 

0.0

0 

0.0

3 

1       

10. Father 

Ed. Status 

0.0

5 

0.0

4 

0.0

2 

0.0

0 

0.0

2 

0.0

0 

0.0

0 

-

0.0

6 

-

0.0

7 

1      

11. Past 

Year 

Alcohol Use 

0.3

6 

0.3

1 

0.0

7 

0.0

2 

0.1

1 

0.0

6 

0.0

0 

-

0.2

2 

-

0.0

4 

0.1

2 

1     

12. UPPS-

(Lack of) 

Premeditatio

n 

-

0.1

1 

-

0.1

1 

-

0.0

6 

-

0.0

1 

-

0.0

5 

-

0.0

2 

0.0

0 

0.0

5 

0.0

4 

-

0.0

6 

-

0.2

2 

1    

13. UPPS-

Negative 

Urgency 

0.0

7 

0.0

6 

0.0

4 

0.0

3 

0.1

0 

0.0

7 

0.0

0 

-

0.0

3 

-

0.0

8 

-

0.0

6 

0.0

7 

-

0.1

4 

1   

14. UPPS-

Sensation 

Seeking 

0.0

8 

0.0

7 

0.0

5 

0.0

4 

0.0

3 

0.0

3 

0.0

0 

0.0

5 

0.0

1 

0.1

0 

0.1

8 

-

0.2

2 

0.1

2 

1  

15. UPPS-

(Lack of) 

Perseverance 

-

0.0

4 

-

0.0

3 

-

0.0

6 

0.0

0 

-

0.0

7 

-

0.0

1 

0.0

0 

-

0.0

4 

0.0

8 

0.0

3 

-

0.0

6 

0.4

0 

-

0.0

5 

0.0

9 

1 
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Supplemental Table D: Zero-order correlations for Study 2 
Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15

. 

1. 

Consequenc

e Frequency 

1               

2. 

Consequenc

e Frequency-

Squared 

0.9

1 

1              

3. 

Expectancy 

Valence 

0.5

0 

0.4

0 

1             

4. 

Expectancy 

Valence-

Squared 

0.3

9 

0.3

5 

0.6

6 

1            

5. 

Expectancy 

Likelihood 

0.6

0 

0.4

8 

0.6

3 

0.4

1 

1           

6. 

Expectancy 

Likelihood-

Squared 

0.4

8 

0.4

7 

0.3

5 

0.4

4 

0.5

5 

1          

7. Sample 

Average 

Frequency 

0.5

2 

0.4

4 

0.5

7 

0.4

4 

0.5

6 

0.4

1 

1         

8. Valence 

Ratio 

0.0

1 

0.0

1 

0.0

9 

0.0

8 

0.0

1 

0.0

3 

0.0

1 

1        

9. Age 0.0

1 

0.0

2 

0.0

0 

-

0.0

1 

-

0.0

4 

-

0.0

1 

0.0

2 

-

0.0

4 

1       

10. Father 

Ed. Status 

0.0

7 

0.0

8 

0.0

5 

0.0

0 

0.0

2 

-

0.0

2 

-

0.0

1 

0.0

3 

-

0.0

2 

1      

11. Past 

Year 

Alcohol Use 

0.2

9 

0.2

6 

0.1

2 

0.0

5 

0.1

1 

0.0

2 

-

0.0

4 

0.0

2 

-

0.0

1 

0.1

2 

1     

12. UPPS-

(Lack of) 

Premeditatio

n 

-

0.1

1 

-

0.0

9 

-

0.0

7 

-

0.0

2 

-

0.0

4 

0.0

1 

0.0

0 

0.0

0 

0.0

7 

-

0.0

2 

-

0.1

8 

1    

13. UPPS-

Negative 

Urgency 

0.1

0 

0.1

0 

0.0

6 

0.0

2 

0.1

1 

0.0

2 

0.0

0 

-

0.0

2 

0.0

7 

-

0.0

1 

0.1

4 

-

0.3

3 

1   

14. UPPS-

Sensation 

Seeking 

0.0

9 

0.0

9 

0.0

0 

0.0

3 

0.0

3 

0.0

4 

-

0.0

2 

-

0.0

3 

-

0.0

2 

0.0

0 

0.2

5 

-

0.2

0 

0.1

2 

1  

15. UPPS-

(Lack of) 

Perseverance 

0.0

0 

0.0

0 

-

0.0

8 

0.0

2 

-

0.0

7 

0.0

4 

-

0.0

3 

0.0

4 

-

0.0

2 

-

0.0

7 

0.0

7 

0.1

8 

-

0.2

3 

0.1

1 

1 
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Tables E-H using Uninformative Priors in Study 2 

 

Supplemental Table E: Fixed Effects for Expectancy Likelihood  

Variable 

Study 1 Study 2  

Est. 

Est. 

Error 95% CI Est. 

Est. 

Error 95% CI 

 

Consequence Frequency 2.24 0.09 [ 2.06,  

2.43] 

1.72 0.11 [ 1.50,  

1.94] 

* 

Consequence Frequency-Squared -0.29 0.04 [-0.36, -

0.22] 

-0.17 0.04 [-0.24, -

0.10] 

* 

Consequence Frequency X Sample Average 

Frequency 

-0.45 0.07 [-0.58, -

0.32] 

-0.22 0.08 [-0.38, -

0.07] 

* 

Consequence Frequency-Squared X Sample Average 

Frequency 

0.10 0.02 [ 0.07,  

0.14] 

0.06 0.02 [ 0.02,  

0.11] 

* 

Consequence Frequency X Ratio of Positive-to-

Negative Consequences 

0.08 0.07 [-0.06,  

0.23] 

-0.04 0.09 [-0.21,  

0.14] 

 

Consequence Frequency-Squared X Ratio of 

Positive-to-Negative Consequences 

-0.02 0.03 [-0.08,  

0.04] 

0.01 0.02 [-0.03,  

0.05] 

 

Valence 1.04 0.07 [ 0.90,  

1.18] 

1.32 0.11 [ 1.09,  

1.54] 

* 

Valence-Squared -0.16 0.05 [-0.25, -

0.07] 

-0.10 0.07 [-0.24,  

0.03] 

† 

Valence X Sample Average Frequency -0.17 0.07 [-0.30, -

0.03] 

-0.31 0.10 [-0.51, -

0.10] 

* 

Valence-Squared X Sample Average Frequency 0.11 0.03 [ 0.05,  

0.19] 

0.12 0.06 [ 0.01,  

0.23] 

* 

Valence X Ratio of Positive-to-Negative 

Consequences 

-0.03 0.05 [-0.12,  

0.06] 

0.07 0.07 [-0.07,  

0.21] 

 

Valence-Squared X Ratio of Positive-to-Negative 

Consequences 

0.03 0.02 [-0.01,  

0.07] 

0.00 0.04 [-0.07,  

0.07] 

 

Valence X Consequence Frequency -0.15 0.04 [-0.23, -

0.07] 

-0.24 0.05 [-0.34, -

0.13] 

* 

Valence-Squared X Consequence Frequency-

Squared 

0.01 0.01 [ 0.00,  

0.03] 

0.02 0.01 [ 0.00,  

0.04] 

 

Sample Average Frequency 0.57 0.10 [ 0.37,  

0.77] 

0.56 0.09 [ 0.38,  

0.75] 

* 

Ratio of Positive-to-Negative Consequences 0.08 0.08 [-0.08,  

0.23] 

-0.11 0.10 [-0.30,  

0.07] 

 

Age -0.07 0.06 [-0.19,  

0.05] 

-0.09 0.08 [-0.26,  

0.07] 

 

white Race -0.03 0.07 [-0.16,  

0.10] 

-0.09 0.09 [-0.26,  

0.09] 

 

Female Status -0.18 0.07 [-0.31, -

0.05] 

0.00 0.09 [-0.18,  

0.18] 

† 

Father Ed. Status -0.01 0.06 [-0.13,  

0.12] 

-0.03 0.09 [-0.20,  

0.13] 

 

Past Year Alcohol Use -0.26 0.07 [-0.41, -

0.12] 

-0.28 0.09 [-0.47, -

0.10] 

* 

UPPS-(Lack of) Premeditation 0.13 0.07 [-0.01,  

0.27] 

0.09 0.09 [-0.09,  

0.28] 

 

UPPS-Negative Urgency 0.25 0.06 [ 0.13,  

0.37] 

0.20 0.09 [ 0.02,  

0.38] 

* 

UPPS-Sensation Seeking 0.02 0.07 [-0.11,  

0.15] 

0.03 0.09 [-0.14,  

0.21] 
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Variable 

Study 1 Study 2  

Est. 

Est. 

Error 95% CI Est. 

Est. 

Error 95% CI 

 

UPPS-(Lack of) Perseverance -0.12 0.07 [-0.25,  

0.01] 

0.00 0.09 [-0.17,  

0.18] 

 

Notes: Est. = estimate; CI = credible interval; UPPS = UPPS Impulsive Behavior Scale. 

* indicates that the estimate did not include zero and was in the same direction across both studies. † indicates that 

the estimate was not consistent across both studies. 
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Supplemental Table F: Random Effects for Expectancy Likelihood 

Variable 

Study 1 Study 2  

SD est. 

SD est. 

error 

95% 

CI SD est. 

SD est. 

error 

95% 

CI  

Consequence Frequency (Person-Level) 1.04 0.06 [0.92, 

1.17] 

0.91 0.10 [0.72, 

1.11] 

* 

Consequence Frequency-Squared (Person-

Level) 

0.29 0.03 [0.23, 

0.34] 

0.16 0.03 [0.09, 

0.22] 

* 

Consequence Frequency (Consequence-

Level) 

0.28 0.05 [0.19, 

0.40] 

0.26 0.08 [0.13, 

0.43] 

* 

Consequence Frequency-Squared 

(Consequence-Level) 

0.03 0.02 [0.00, 

0.08] 

0.04 0.03 [0.00, 

0.10] 

 

Expectancy Valence (Person-Level) 0.55 0.05 [0.46, 

0.65] 

0.87 0.07 [0.75, 

1.01] 

* 

Expectancy Valence-Squared (Person-

Level) 

0.18 0.04 [0.08, 

0.25] 

0.31 0.06 [0.20, 

0.42] 

* 

Expectancy Valence (Consequence-Level) 0.31 0.06 [0.20, 

0.43] 

0.53 0.08 [0.39, 

0.69] 

* 

Expectancy Valence-Squared 

(Consequence-Level) 

0.09 0.05 [0.01, 

0.21] 

0.25 0.06 [0.16, 

0.37] 

* 

Notes: SD = Standard Deviation; est. = estimate; CI = credible interval.  

*Indicates that the estimate did not include zero and was in the same direction across both studies. 
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Supplemental Table G:  Fixed Effects for Expectancy Valence 

Variable 

Study 1 Study 2  

Est. 

Est. 

Error 

95% 

CI Est. 

Est. 

Error 

95% 

CI 

 

Consequence Frequency 0.40 0.06 [ 

0.28,  

0.52] 

0.45 0.09 [ 

0.28,  

0.62] 

* 

Consequence Frequency-Squared -0.06 0.03 [-

0.12,  

0.01] 

-0.04 0.03 [-

0.11,  

0.02] 

 

Consequence Frequency X Sample Average 

Frequency 

-0.04 0.05 [-

0.13,  

0.06] 

0.05 0.07 [-

0.09,  

0.18] 

 

Consequence Frequency-Squared X Sample 

Average Frequency 

0.00 0.02 [-

0.04,  

0.03] 

-0.03 0.02 [-

0.07,  

0.01] 

 

Consequence Frequency X Valence Ratio 0.21 0.05 [ 

0.11,  

0.31] 

0.42 0.06 [ 

0.29,  

0.54] 

* 

Consequence Frequency-Squared X Valence 

Ratio 

-0.05 0.02 [-

0.10,  

0.00] 

-0.09 0.02 [-

0.12, 

-

0.05] 

† 

Expectancy Likelihood 1.10 0.08 [ 

0.94,  

1.26] 

1.34 0.10 [ 

1.14,  

1.55] 

* 

Expectancy Likelihood-Squared -0.28 0.06 [-

0.39, 

-

0.17] 

-0.38 0.07 [-

0.53, 

-

0.24] 

* 

Expectancy Likelihood X Sample Average 

Frequency 

-0.17 0.07 [-

0.31, 

-

0.02] 

-0.20 0.10 [-

0.38, 

-

0.01] 

* 

Expectancy Likelihood-Squared X Sample 

Average Frequency 

0.16 0.04 [ 

0.08,  

0.25] 

0.31 0.06 [ 

0.20,  

0.43] 

* 

Expectancy Likelihood X Valence Ratio -0.12 0.05 [-

0.22, 

-

0.03] 

-0.02 0.06 [-

0.13,  

0.10] 

† 

Expectancy Likelihood-Squared X Valence 

Ratio 

0.02 0.03 [-

0.04,  

0.08] 

0.01 0.05 [-

0.08,  

0.10] 

 

Expectancy Likelihood X Consequence 

Frequency 

-0.12 0.04 [-

0.20, 

-

0.03] 

-0.14 0.07 [-

0.27, 

-

0.01] 

* 

Expectancy Likelihood-Squared X 

Consequence Frequency-Squared 

0.02 0.01 [ 

0.01,  

0.03] 

0.01 0.01 [-

0.01,  

0.03] 

† 

Sample Average Frequency 1.34 0.22 [ 

0.91,  

1.78] 

0.87 0.17 [ 

0.55,  

1.20] 

* 
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Variable 

Study 1 Study 2  

Est. 

Est. 

Error 

95% 

CI Est. 

Est. 

Error 

95% 

CI 

 

Valence Ratio 0.50 0.06 [ 

0.37,  

0.62] 

0.32 0.07 [ 

0.17,  

0.47] 

* 

Age 0.02 0.05 [-

0.07,  

0.12] 

-0.01 0.07 [-

0.14,  

0.13] 

 

white Race -0.02 0.05 [-

0.12,  

0.09] 

-0.01 0.07 [-

0.16,  

0.13] 

 

Female Status 0.22 0.05 [ 

0.11,  

0.32] 

-0.27 0.07 [-

0.41, 

-

0.13] 

† 

Father Ed. Status 0.06 0.05 [-

0.03,  

0.16] 

0.10 0.07 [-

0.04,  

0.23] 

 

Past Year Alcohol Use 0.08 0.06 [-

0.03,  

0.19] 

0.26 0.07 [ 

0.12,  

0.41] 

† 

UPPS-(Lack of) Premeditation -0.08 0.06 [-

0.19,  

0.03] 

-0.12 0.08 [-

0.27,  

0.03] 

 

UPPS-Negative Urgency -0.02 0.05 [-

0.12,  

0.07] 

0.00 0.07 [-

0.14,  

0.15] 

 

UPPS-Sensation Seeking -0.01 0.05 [-

0.12,  

0.09] 

-0.16 0.07 [-

0.30, 

-

0.01] 

† 

UPPS-(Lack of) Perseverance -0.07 0.05 [-

0.17,  

0.03] 

-0.18 0.07 [-

0.32, 

-

0.03] 

† 

Notes: Est. = estimate; CI = credible interval; UPPS = UPPS Impulsive Behavior Scale. 

* indicates that the estimate did not include zero and was in the same direction across both studies. † indicates that 

the estimate was not consistent across both studies. 
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Supplemental Table H: Random Effects for Expectancy Valence 

Variable 

Study 1 Study 2  

SD est. 

SD est. 

error 

95% 

CI SD est. 

SD est. 

error 

95% 

CI  

Consequence Frequency (Person-Level) 0.22 0.06 [0.11, 

0.35] 

0.29 0.10 [0.11, 

0.49] 

* 

Consequence Frequency-Squared (Person-

Level) 

0.03 0.02 [0.00, 

0.09] 

0.04 0.03 [0.00, 

0.10] 

 

Consequence Frequency (Consequence-

Level) 

0.10 0.05 [0.01, 

0.20] 

0.13 0.06 [0.02, 

0.27] 

* 

Consequence Frequency-Squared 

(Consequence-Level) 

0.02 0.01 [0.00, 

0.05] 

0.02 0.02 [0.00, 

0.06] 

 

Expectancy Likelihood (Person-Level) 0.68 0.06 [0.57, 

0.79] 

0.66 0.07 [0.53, 

0.79] 

* 

Expectancy Likelihood-Squared (Person-

Level) 

0.33 0.04 [0.24, 

0.41] 

0.34 0.08 [0.16, 

0.49] 

* 

Expectancy Likelihood (Consequence-

Level) 

0.34 0.06 [0.23, 

0.46] 

0.48 0.08 [0.35, 

0.65] 

* 

Expectancy Likelihood-Squared 

(Consequence-Level) 

0.20 0.04 [0.14, 

0.28] 

0.25 0.06 [0.13, 

0.37] 

* 

Notes: SD = Standard Deviation; est. = estimate; CI = credible interval.  

*Indicates that the estimate did not include zero and was in the same direction across both studies. 
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Supplemental Figure A: Average Consequence Frequency Moderated the Effect of 

Consequence Frequency on Likelihood in Study 2 

 

Note: Panels 1, 2, and 3 represent 1 standard deviation below the mean, the mean, and 1 standard deviation above 

the mean respectively for the moderating variable of the average consequence frequency.  
Supplemental Figure B: Average Consequence Frequency Moderated the Effect of Valence 

on Likelihood in Study 2 
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Note: Panels 1, 2, and 3 represent 1 standard deviation below the mean, the mean, and 1 standard deviation above 

the mean respectively for the moderating variable of the average consequence frequency.  
Supplemental Figure C: Consequence Frequency Moderated the Effect of Valence on 

Likelihood in Study 2 
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Note: Panels 1, 2, and 3 represent 1 standard deviation below the mean, the mean, and 1 standard deviation above 

the mean respectively for the moderating variable of consequence frequency.  
Supplemental Figure D: Ratio of Positive to Negative Consequences Moderated the Effect 

of Consequence Frequency on Valence in Study 2 
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Note: Panels 1, 2, and 3 represent 1 standard deviation below the mean, the mean, and 1 standard deviation above 

the mean respectively for the moderating variable of the ratio of positive to negative consequences.  
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Supplemental Figure E: Average Consequence Frequency Moderated the Effect of 

Likelihood on Valence in Study 2

 

Note: Panels 1, 2, and 3 represent 1 standard deviation below the mean, the mean, and 1 standard deviation above 

the mean respectively for the moderating variable of the average consequence frequency.  
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