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• Alcohol expectancies and subjective response are theoretically related constructs.
• New measures of these constructs were scalar measurement invariant.
• Expectancies generally overestimated subjective response to alcohol.
• Inaccurate beliefs for high arousal alcohol effects conferred alcohol-related risk.
• Inaccurate beliefs for low arousal alcohol effects served protective functions.
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Introduction: Although limited in empirical support, Alcohol Expectancy (AE) theory posits that AEs may overesti-
mate subjective response (SR) to the positive effects of alcohol, which, in turn, confers alcohol-related risk
(e.g., Darkes & Goldman, 1993). The recent development of the Anticipated Effects of Alcohol Scale (AEAS;Morean,
Corbin, & Treat, 2012) and the Subjective Effects of Alcohol Scale (SEAS;Morean, Corbin, & Treat, 2013) nowpermits
direct AE–SR comparisons using psychometrically sound assessments designed for this purpose.
Methods: We ran secondary data analyses (Morean et al., 2012, 2013) evaluating measurement invariance of AEs
and SR; AE–SR relationships; the accuracy of AEs; and relations between AE–SR discrepancies and binge drinking,
driving after drinking, and alcohol-related problems in a sample of 102 young adults (mean age 22.81 [2.25]; 74.5%
male; 76.5% Caucasian) who consumed alcohol in a simulated bar setting (target blood alcohol level = .08 g/dL).
Results: The AEAS and SEAS were scalar measurement invariant and that AEs generally overestimated SR (mean
Cohen's d= .48). Relative to SR, inflated high arousal negative AEs (e.g., aggressive) were associatedwith frequent
binge drinking and alcohol-related problems, whereas exaggerated low arousal negative AEs (e.g., woozy) served

protective functions. As blood alcohol levels rose, inflated low arousal positive AEs (e.g., relaxed) and low arousal
negative AEs (e.g., wobbly) were associated with less frequent driving after drinking.
Conclusions: Challenging AE–SR discrepancies for high arousal effects may have utility in treatment and prevention
efforts, whereas maintaining overestimates of low arousal effects may serve protective functions.
© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Reciprocal determinism (Bandura, 2004, 2012), a critical tenet of
social learning models of alcohol use, posits that drinkers' expectations
about the probable outcomes of drinking (alcohol expectancies; AEs)
and their subjective experience of acute alcohol effects during a
drinking episode (subjective response; SR) are bidirectionally related
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determinants of drinking behavior. Specifically, drinking is thought to
be motivated, in part, by the expectation that it will result in a positive
experience via increasing positive affect or reducing negative affect. If
pleasant effects are experienced, positive AEs are reinforced and poised
tomotivate further drinking. If negative alcohol effects are experienced,
AEs should adjust accordingly, deterring future use. If this cycle is
reliable, AEs and SR should accurately predict one another, especially
with mounting drinking experience. However, relations among AEs,
SR, and drinking are likely more complex.

Social Cognitive Theory (Bandura, 2012) suggests that cognitions (in
this case AEs) can distort reality, and there is extensive evidence linking
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erroneous beliefs to poor outcomes (e.g., depression (Beck, 2008),
pathological gambling (Michalczuk, Bowden-Jones, Verdejo-Garcia, &
Clark, 2011), and substance use (Shoal & Giancola, 2005)). Of central
import, Expectancy Theory posits that AEs likely overestimate the
positive effects of alcohol (e.g., Darkes & Goldman, 1993), a claim sup-
ported by several expectancy challenge studies in which reductions in
drinking accompanied reductions in (presumably) inflated positive
AEs (Darkes & Goldman, 1993, 1998; Wiers, van de Luitgaarden, van
den Wildenberg, & Smulders, 2005). Drawing upon the tenets of Social
Cognitive and Expectancy Theories, it seems plausible that AEs can
inaccurately reflect SR, and that discrepant beliefs may confer risk for
negative alcohol-related outcomes. However, very few published
studies explicitly have evaluated the accuracy of AEs relative to SR.
We review the two studies of which we are aware below.

Fromme and Dunn (1992) conducted a placebo-controlled laborato-
ry study examining the influence of beverage condition, social context,
drinking environment, and AEs on ad-libitum drinking and SR. AEs
and SR were assessed via the Alcohol Effects Scale (Southwick, Steele,
Marlatt, & Lindell, 1981), although it had not undergone psychometric
evaluation for use as a SR measure. Participants reported their AEs one
month prior to the lab session and were randomly assigned into the
following conditions: Beverage condition (alcohol vs. placebo), social
context (drinking with friendly vs. unfriendly confederates), and
environmental setting (simulated bar vs. living room). Participants
reported SR at the end of a 33-minute ad-lib consumption period.
Only the findings of greatest relevance to the current study are
reviewed here.

Participants generally expected more positive and negative alcohol
effects than they experienced, leading the authors to conclude that
AEs reflect exaggerations of SR. However, this conclusion must be con-
sidered cautiously for several reasons. First, the analyses examining
AEs as predictors of SR were collapsed across all experimentally manip-
ulated conditions, including beverage condition. Although mean SR
levels did not differ by beverage condition, the magnitude of AE–SR
discrepancies may have differed. Thus, the authors' approach may
have led to underestimates or overestimates of discrepancies between
AEs and SR to alcohol. Second, the average blood alcohol level (BAL) in
the alcohol condition was .04 g%, approximating 2 drinks. When
participants reported their AEs, the experimenters had not specified
the number of drinks they should imagine consuming. Given their
moderate to heavy drinking status (mean weekly drinks = 18 [range
11–45]), it seems likely that many participants' AEs corresponded to
effects associated with consuming more than two drinks. If this were
true, we would expect anticipated stimulant and impairing effects,
which increase with BAL, to be stronger than the effects experienced.

In amore recent study,Wall, Thrussell, and Lalonde (2003) assessed
AEs and SR in a licensed bar. Participants verbally confirmed that they
had not consumed alcohol prior to their arrival. Participants stated
how many drinks they intended to consume for the evening, reported
their corresponding AEs using the Comprehensive Effects of Alcohol
questionnaire (CEOA; Fromme, Stroot, & Kaplan, 1993), and proceeded
with their nights as planned. As each participant finished drinking for
the night, they reported their SR based on the number of drinks they
had indicated at the onset of the study using a modified version of
CEOA (note: there was a significant difference between the number of
drinks participants intended to drink [3.82] and the number they
consumed as verified by their bar tabs [4.22], and this effect was
magnified for men). On average, participants' AEs and SRs correlated
at .76. AE–SR discrepancies were observed on only one subscale;
participants expected more risk and aggression than they experienced.

The study by Wall et al. (2003) provided important preliminary
information about AE–SR relations in a naturalistic drinking setting,
but it relied on a modified AE measure to assess SR that had not under-
gone appropriate psychometric evaluation. Further, many participants
drank more than they had intended and differed with respect to the
duration of their drinking episode, the peak BAL achieved, and their
location on the BAC when they left the bar, which may have impacted
the study results. Given that participants reported their SR immediately
before leaving the bar, many reports of SR likely occurred as BALs were
descending. In this case, the fact that participants overestimated risk
and aggression may be expected given that these types of high arousal
effects are less likely to occur as BALs fall.

In sum, although prior research provides preliminary evidence that
AEs may exaggerate SR, the studies had a number of limitations
including their reliance on assessment tools that had not been validated
to assess both AEs and SR. To address this issue, we conducted a series of
secondary data analyses (Morean, Corbin, & Treat, 2012; Morean,
Corbin, & Treat, 2013) evaluating the relationships between AEs and
SR across the ascending and descending limbs of the BAC using psycho-
metrically sound, parallel measures of AEs (the Anticipated Effects and
Alcohol Scale [AEAS];Morean et al., 2012) and SR (the Subjective Effects
of Alcohol Scale [SEAS]; Morean et al., 2013). Of note, these measures
share a response format and assess 13 overlapping effects that vary
with respect to valence (positive, negative) and arousal (stimulant,
sedative). Among other strengths, assessing AEs and SRs that sample
the full range of affective space affords a level of theoretical and meth-
odological precision with respect to examining relationships between
AEs and SR that prior assessment tools have not provided. Within the
current study, we made the following hypotheses: 1) the AEAS and
SEAS would evidence scalar measurement invariance, given their simi-
larities, thereby ensuring our ability to make statistically meaningful
AE–SR comparisons and to evaluate AE–SR discrepancies; 2) AEs and
SRwould be related yet distinct constructs, consistentwith social learn-
ing theory; 3) AEs generally would represent nomothetic exaggerations
of SR, consistent with Expectancy Theory; and 4) overestimating
positive, stimulant alcohol effects would be associated ideographically
with heavy drinking, driving after drinking, and the experience of
alcohol-related problems, whereas overestimating negative, sedative
alcohol effects would protect against these negative drinking outcomes.
We did notmakepredictions regardingAE–SRdiscrepancies for positive
sedative alcohol effects (e.g., relaxation) or negative stimulant alcohol
effects (e.g., aggression) given the lack of prior research examining
these domains of SR (and consequently their association with AEs).

2. Materials and methods

A detailed description of study participants and procedures can be
found in previously published work (Morean et al., 2012, 2013).
However, we briefly describe key aspects of the study design below as
background for the current study.

2.1. Participants

We recruited 215 individuals from college campuses and the greater
communities of NewHaven, CT (N=112) and Tempe, AZ (N=103) to
participate in a placebo-controlled alcohol administration study in a
simulated bar setting. Exclusion criteria included drinking b3 drinks/
week, adverse reactions to alcohol, lifetime enrollment in abstinence-
based alcohol or gambling treatment, and pregnancy. Given the current
study's focus on potential discrepancies between AEs and SR to alcohol,
analyses were conducted using data from participants in the alcohol
condition only (n = 102, mean age 22.81 [2.25]; 74.5% male; 76.5%
Caucasian). AE–SR discrepancies were not examined in the placebo
condition for the following reasons: 1) examining AE–SR discrepancies
in the placebo condition would lack meaning as this condition does not
occur in naturalistic drinking settings (i.e., drinkers do not anticipate
consuming alcohol and subsequently consume placebo in the real
world), 2) individuals' AEs as reported on self-report measures are
based on what they expect to experience when they actually consume
alcohol, and 3) examining discrepancies within the alcohol and placebo
conditions would address a separate research question about the



Fig. 1. The 13 overlapping SEAS and AEAS items plotted in affective space.
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relationship between implicit and explicit AEs, and a discussion of the
background literature on this topic is beyond the scope of the current
study.

2.2. Procedure

Prior to conducting the study,we received approval from the human
subjects committees of both participating universities. Groups of 2–4
participants attended two lab sessions separated by 2 weeks. Prior to
beginning the beverage administration session (session 1), participants
gave proof of their age via a valid photo ID, reviewed all informed
consent materials, and provided consent. Meanwhile, overhead lights
in the bar lab were dimmed, neon beer signs were illuminated, and
popular music was cued. Participants and research assistants were
blind to beverage condition; a supervisor collected all breath alcohol
samples. Research assistants acted as bartenders and served partici-
pants 3 vodka-based drinks over 30-min (10 min per drink). SR was
assessed for the first time at the end of a 15-minute absorption period
based on prior research suggesting that SR may peak up to 25 min
before BrAC levels reach their peak (Radlow & Hurst, 1985). To capture
SR across the full drinking episode, SR was assessed four additional
times post-beverage administration, each separated by 20 min. At the
end of session 1, participants were scheduled to return to the lab in
two weeks to complete session 2. During session 2, participants were
interviewed about their drinking behavior and completed a number of
self-report measures including the measure of alcohol expectancies.

2.3. Measures

2.3.1. Subjective response (SEAS; Morean et al., 2013)
Using an11-point rating scale ranging from “not at all” to “extremely,”

participants reported their SR of 14 alcohol effects. The SEAS subscales
correspond to affective quadrants: high arousal positive (HIGH+;
e.g., funny), high arousal negative (HIGH−; e.g., aggressive), low arousal
positive (LOW+; e.g., relaxed), and low arousal negative (LOW−;
e.g., woozy). The SEAS is a reliable and valid SR measure and is scalar-
invariant by beverage condition; limb of the BAC; gender; and family his-
tory of alcoholism, drinking, and smoking status (Morean et al., 2013).
Ascending and descending limb SR scores were calculated for each
participant as described in Morean et al. (2013).

2.3.2. Alcohol expectancies (AEAS; Morean et al., 2012)
The AEAS is a 22-item self-report measure that was developed

concurrently with the SEAS to facilitate AE–SR comparisons. The AEAS
and SEAS employ the same 11-point response scale, share 13 overlap-
ping items (see Fig. 1), and assess AEs and SR corresponding to a
blood alcohol level of .08%; prior to reporting their AEs, participants
were asked to imagine consuming either 4 drinks (for women) or 5
drinks (for men) in a 2-hour period, an imagined dose that is compara-
ble to the target peak BrAC in the alcohol administration study (.08 g%).
The AEAS and SEAS also assess the experience of alcohol effects corre-
sponding to the ascending and descending limbs of the BAC; to capture
AEs associated with the ascending limb, participants were asked to
imagine and report how they would feel if they had just finished con-
suming either 4 or 5 drinks (i.e., immediately after thefinal hypothetical
drink). To capture descending limb AEs, participants were prompted to
report how they would feel 90 min after finishing their final drink. The
AEAS comprises four subscales that mirror those of the SEAS and is a
reliable and valid measure that is scalar invariant by limb of the BAC,
gender, family history status, drinking status, and smoking status.

2.3.3. Binge drinking (timeline follow-back [TLFB]; Sobell & Sobell, 2003)
Participants reported the number of drinks they consumed each day

over the past month. The frequency of binge drinking was calculated
based on the number of times participants reported drinking 4/5 drinks
in 2 h or less for women/men. The TLFB is the gold standard for
assessing drinking with well-established psychometrics (Fals-Stewart,
O'Farrell, Freitas, McFarlin, & Rutigliano, 2000).

2.3.4. Driving after drinking
Participants reported how frequently in the pastmonth they drove a

motor vehicle after consuming 1) ≥2 drinks and 2) ≥4 drinks. Given
relatively low endorsement rates, a composite variable reflecting the
frequency of driving after any drinking was created.

2.3.5. Alcohol-related problems (the Rutgers Alcohol Problem Index [RAPI];
White & Labouvie, 1989; Neal, Corbin, & Fromme, 2006)

Participants reported how frequently over the past 3 months they
experienced 23 alcohol-related problems using the following scale:
never, 1–2 times, 3–5 times, 6–10 times, ≥ 10 times. Based on research
by Neal et al. (2006) which indicated that an 18-item version of the
RAPI was superior psychometrically to the original 23 item version,
the 18 psychometrically sound items were recoded to 0 (did not
experience consequence) or 1 (experienced the consequence at least
once) and a summary score was created to reflect the total number of
problems experienced.

3. Data analytic plan

3.1. Descriptive statistics

Descriptive statistics were examined for the total number of drinks
consumed in the past month, for the frequency of binge drinking in
the past month, for the frequency of driving after drinking, and for the
experience of alcohol related problems.

3.2. Manipulation check

A simulated bar study is designed to approximate real-world drink-
ing. Given that we aimed to create an enjoyable, social drinking experi-
ence, we anticipated that participants would report stronger positive
than negative alcohol effects across the ascending and descending
limbs of the BAC.

3.3. Measurement invariance

To ensure that statistically meaningful AE–SR comparisons could be
made, we employed a multiple-group confirmatory factor analytic
approach (Vandenberg& Lance, 2000) to evaluate invariance of the latent
factor structures (i.e., configural invariance), factor loadings (i.e., metric
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invariance), and intercepts (i.e., scalar invariance) across the SEAS and
AEAS.

3.4. Internal reliability of the AEAS and SEAS subscales

Although the AEAS and SEAS are internally consistent measures
(Morean et al., 2012, 2013), it was necessary to reevaluate internal
consistency when only the 13 overlapping items were included.

3.5. Relations between AEs and SR

We used bivariate correlations to evaluate AE–SR relationships.
Across the ascending and descending limbs, we expected: 1) moderate
to large correlations between corresponding subscales (e.g., HIGH+
AEAS with HIGH+ SEAS), and 2) small to moderate correlations be-
tween subscales sharing valence (e.g., HIGH+AEASwith LOW+SEAS).

3.6. Accuracy of AEs

Using paired samples t-tests, we evaluated the extent to which the
AEAS subscales accurately reflected their corresponding SEAS subscales.

3.7. Discrepancies between AEs and SR in relation to drinking outcomes

We calculated AE–SR discrepancy scores for each participant,
reflecting the difference between AEs and SR on each subscale. We
then ran separate multiple regression models examining AE–SR
discrepancies on the ascending and descending limbs, respectively, as
cross-sectional “predictors” of binge drinking, driving after drinking,
and alcohol-related problems. Sex was included as a covariate in all re-
gression models, and alcohol use was included in the model predicting
problems.

4. Results

4.1. Descriptive statistics

Over the pastmonth, participants reported drinking an average total
of 59.70 (SD = 48.42) drinks, binge drinking an average of 5.46 (SD =
4.72) times, and driving after drinking an average of 1.5 times (SD =
2.06). Participants reported experiencing an average of 4.44 (SD =
3.27) problems over the past three months, with 17.0% of the sample
reporting drinking at a level indicative of requiring treatment (cutoff
of 8; Neal et al., 2006).

4.2. Manipulation check

Consistent with hypotheses, paired samples t-tests indicated that
participants reported significantly stronger HIGH+ and LOW+ effects
than HIGH− and LOW− effects across the limbs of the BAC (mean
values ascending limb: HIGH+ 5.79 [2.09]; LOW+ 7.94 [2.05];
HIGH− 1.38 [1.53]; LOW− 1.20 [1.45]; mean values descending limb:
HIGH+ 4.35 [2.28]; LOW+ 7.07 [2.59]; HIGH− 1.13 [1.41]; LOW−
1.04 [1.04]; all p-values b .001).

4.3. Measurement invariance

4.3.1. Configural invariance
Using MPLUS, we specified a two-group CFA model (maximum

likelihood with robust standard errors) in which the previously
identified 4-factor structure was fit simultaneously to the AEAS and
SEAS. We set the factor loadings of the metric-setting items to 1.0 and
factor means to 0. Remaining model parameters were estimated freely.
We used the following statistical cutoffs to determine adequate model
fit: Bentler's Comparative Fit (CFI) N .90 (Bentler, 1990), Root Mean
Square Error of Approximation (RMSEA) b .07 (Steiger, 2007), and
Standardized Root Mean Square Residual (SRMR) b .08 (Hu & Bentler,
1999). Based on these criteria, configural invariance was established
(χ2(116) = 184.99; RMSEA = .054; CFI = .956; SRMR= .055).

4.3.2. Metric invariance
We constrained the factor loadings of corresponding AEAS/SEAS

items to equality and set latent factor means to zero. When sample
sizes are small (i.e., b200),metric invariance holdswhen the decrement
in model fit between the model evaluating metric invariance and the
configurally invariant model does not exceed the following criteria:
RMSEA ≥ .010, CFI ≥ − .005, or SRMR ≥ .025 (Chen, 2007). Based on
these criteria, AEs and SR were metric invariant (χ2 (126) = 201.87;
RMSEA = .054 [ΔRMSEA = .000]; CFI = .952 [ΔCFI = − .004];
SRMR = .061 [ΔSRMR = .006]).

4.3.3. Scalar invariance
We constrained the factor loadings and intercepts of corresponding

AEAS and SEAS items to equality. Latent factor means were estimated
freely. Scalar variance exists when the model testing scalar invariance
results in a decrement in fit of CFI ≥ − .005, accompanied by a change
in RMSEA ≥ .010 or in SRMR ≥ .005. Based on these cutoffs, we
demonstrated scalar invariance of AEs and SR (χ2 (135) = 218.47;
RMSEA = .055 [Δ RMSEA = .001]; CFI = .947 [Δ CFI = − .005];
SRMR= .062 [Δ SRMR= .001]), suggesting that AEs and SR can be com-
pared meaningfully using the AEAS and SEAS.

4.4. Internal reliability of the AEAS and SEAS subscales

The AEAS and SEAS subscales evidenced good internal reliability
(Cronbach's α [SEAS] ranged from .77–.92 [mean = .85]; Cronbach's
α [AEAS] ranged from .78–.94 [mean = .86]).

4.5. Relations between AEs and SR: bivariate correlations

Moderate to large correlations were observed between 1) corre-
sponding subscales (See Table 1) and 2) positively valenced subscales.
The negatively valued subscales were not correlated significantly.

4.6. The accuracy of alcohol expectancies: paired samples t-tests

HIGH+, HIGH−, and LOW− AEs reflectedmoderate overestimates
of SR (See Table 2). LOW+ AEs reflected modest underestimates of SR
on the ascending limb and were relatively accurate on the descending
limb.

4.7. Discrepancies between AEs and SR predict alcohol outcomes

AE–SR discrepancies accounted for significant variance in binge
drinking (13% ascending; 16% descending), driving after drinking (7%
ascending), and alcohol-related problems (6% ascending; 8% descend-
ing; see Table 3). Overestimating HIGH− effects was associated with
more frequent binge drinking and alcohol-related problems (both
limbs) while overestimating LOW− effects on the ascending limb was
associated with less frequent binge drinking and fewer alcohol-related
problems (at a trend level, p = .09). Overestimating LOW+ and
LOW− effects on the ascending limb was associated with less frequent
driving after drinking, whereas overestimating HIGH+ effects was
associated with more frequent driving after drinking (at a trend level,
p = .06).

5. Discussion

The current study was the first to examine the AE–SR relationships
using measures designed and validated specifically for this purpose.
Consistent with nomothetic hypotheses, AEs and SR were related yet
distinct constructs. Results indicated that the accuracy of AEs seems to



Table 1
Bivariate correlations: alcohol expectancies and subjective response by BAC limb.

Subjective response (placebo)

Ascending limb Descending limb

HIGH+ LOW+ HIGH− LOW− HIGH+ LOW+ HIGH− LOW−

Expectancies HIGH+ .38*** .37*** − .06 − .01 HIGH+ .47*** .32** − .07 − .14
LOW+ .19* .67*** − .25** − .26** LOW+ .29** .52*** − .15 − .11
HIGH− .01 − .15 .58*** .44*** HIGH− .04 − .08 .68*** .45***
LOW− − .14 − .11 .32** .53*** LOW− − .14 − .02 .29** .43***

Note. ***p b .001; **p b .01; *p b .05.

Subjective response (alcohol)

Ascending limb Descending limb

HIGH+ LOW+ HIGH− LOW− HIGH+ LOW+ HIGH− LOW−

Expectancies HIGH+ .52*** .29** − .11 .01 HIGH+ .53*** .30** − .02 − .80
LOW+ .36*** .51*** − .11 − .16 LOW+ .35*** .48**** − .03 .09
HIGH− .09 − .12 .50*** .09 HIGH− .06 − .08 .62*** .11
LOW− .08 .09 − .06 .44*** LOW− − .04 .09 .07 .48***

Note. ***p b .001; **p b .01; *p b .05.

Subjective response

Ascending limb Descending limb

HIGH+ LOW+ HIGH− LOW− HIGH+ LOW+ HIGH− LOW−

Expectancies HIGH+ .45*** .32*** − .08 .02 HIGH+ .50*** .32*** − .03 − .07
LOW+ .28*** .58*** − .16* − .18* LOW+ .33*** .51*** − .08 .02
HIGH− .06 − .14* .54*** .27*** HIGH− .05 − .08 .64*** .26***
LOW− − .01 − .01 .13 .49*** LOW− − .08 .03 .17* .46***

Note. ***p b .001; **p b .01; *p b .05.

Subjective response

Ascending limb Descending limb

SEASA SEASA SEASA SEASA SEASD SEASD SEASD SEASD
HIGH+ LOW+ HIGH− LOW− HIGH+ LOW+ HIGH− LOW−

Expectancies AEASA
HIGH+

.52*** .29** − .11 .01 AEASD
HIGH+

.53*** .30** − .02 − .08

AEASA
LOW+

.36*** .51*** − .11 − .16 AEASD
LOW+

.35*** .48*** − .03 .09

AEASA
HIGH−

.09 − .12 .50*** .09 AEASD
HIGH−

.06 − .08 .62*** .11

AEASA
LOW−

.08 .09 − .06 .44*** AEASD
LOW−

− .04 .09 .07 .48***

Note. *p b .05; **p b .10; ***p b .001. Sample sizes ranged from 101 to 102 participants for each correlation. Abbreviations are: SEASA= Subjective Effects of Alcohol Scale, Ascending Limb;
SEASD= Subjective Effects of Alcohol Scale, Descending Limb; AEASA= Anticipated Effects of Alcohol Scale, Ascending Limb; AEASD= Anticipated Effects of Alcohol Scale, Descending
Limb.
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depend on both the arousal and valence of the alcohol effects in ques-
tion; while individuals generally overestimated HIGH+, LOW+,
HIGH− effects, they modestly underestimated LOW+ effects on the
ascending limb and were quite accurate on the descending limb. As hy-
pothesized, therewas considerable individual variability in the accuracy
of AEs.
Table 2
Paired samples t-tests evaluating the accuracy of alcohol expectancies by limb of the BAC (alco

Ascending limb

Mean Std. dev. t df Cohen's d

AE HIGH+ 27.92 7.25
SR HIGH+ 24.97 7.84 1.49 100 .39***
AE LOW+ 16.17 5.78
SR LOW+ 18.08 5.81 −3.05 100 − .33***
AE HIGH− 7.28 5.50
SR HIGH− 4.61 5.08 1.62 100 .50***
AE LOW− 7.48 6.02
SR LOW− 4.56 4.75 1.77 100 .54***

Note. ***p b .001. Bold denotes statistically significant higher average subscale scores.
Importantly, individual differences in AE–SR discrepancies were
cross-sectionally related to several alcohol outcomes. Results suggested
that, where significant effects emerged, overestimating sedative effects,
irrespective of their valence, was associated with less engagement in
dangerous alcohol-related behaviors, whereas overestimating high
arousal effects, irrespective of their valence, was associated with
hol condition).

Descending limb

Mean Std. dev. t df Cohen's d

AE HIGH+ 23.25 9.22
SR HIGH+ 19.67 8.03 1.91 100 .41***
AE LOW+ 16.92 5.42
SR LOW+ 17.63 5.85 −1.85 100 − .13
AE HIGH− 6.66 5.58
SR HIGH− 3.98 4.67 1.78 100 .52***
AE LOW− 7.70 7.25
SR LOW− 4.31 4.60 2.12 100 .56***



Table 3
AE–SR discrepancies predict binge drinking, driving after drinking, and alcohol-related problems.

Alcohol condition

Binge drinking episodes Driving after drinking Alcohol-related problems

Predictors ΔR2 F df β ΔR2 F df β ΔR2 F df β

Ascending limb
Covariates .00 13.38 (1, 97) .01 1.30 (2, 92) .06* 3.87 (2, 96)

Sex .35*** .14 .01
Drinking (Freq) – .03 .27**

Discrepancies .13** 4.66 (4, 93) .07* 2.78 (4, 88) .06* 2.52 (4, 92)
AE–SR HIGH+ .09 .22T − .17
AE–SR LOW+ − .15 − .24* .03
AE–SR HIGH− .26* .14 .30**
AE–SR LOW− − .39*** − .24* − .18T

Descending limb
Discrepancies .16*** 5.53 (4, 93) .00 .77 (4, 88) .08* 3.09 (4, 92)

AE–SR HIGH+ − .04 .09 .04
AE–SR LOW+ − .02 − .16 − .16
AE–SR HIGH− .41*** .11 .29**
AE–SR LOW− − .36*** − .02 − .16

Note. ***p b .001; **p b .01; *p b .05; superscript “T” p b .10 Abbreviationswithin the table are: AE–SR=discrepancy between alcohol expectancies and subjective response;HIGH+=high
arousal positive; LOW+=lowarousal positive;HIGH−=high arousal negative; LOW−=lowarousal negative. Step 1 variables included sex for allmodels. Drinking frequencywas also
included in Step 1 for themodels assessing driving after drinking and alcohol problems. Step 2 variableswere the discrepancy scores. Demographic covariate information is not presented
for the descending limb analyses because it is the same as that presented for the ascending limb.
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increased negative alcohol-related outcomes. Overestimates of HIGH+
effects on the ascending limb were associated with driving after drink-
ing (at a trend level). If the observed pattern of findings were replicated
in a real-world setting, it suggests that anticipating stronger HIGH+
effects may partially obscure experiences of alcohol-induced
impairment, leading to misperceptions about driving ability. Finally, a
particularly novel finding was that overestimating HIGH− effects
universally was associated with more frequent binge drinking and
with more alcohol-related problems. Given the lack of a precedent, it
is unclear exactly why this pattern emerged. However, the results may
reflect expectancy effects that drive aggression or risk taking behavior
following alcohol use, leading to negative consequences.

These preliminary results regarding AE–SR discrepancies may have
important implications for the development of future prevention and
treatment efforts. Challenging the veracity of (presumably) inflated
HIGH+ AEs has been shown to reduce college student drinking mod-
estly across a number of Alcohol Expectancy Challenge Studies (Scott-
Sheldon, Terry, Carey, Garey, & Carey, 2012), but the current study sug-
gests that an Alcohol Expectancy Challenge paradigm that assesses and
subsequently challenges AE–SR discrepancies for high arousal positive
and negative effects may be more effective in reducing the prevalence
of heavy drinking and related negative consequences. While challeng-
ing the veracity of inflated HIGH+ effects intuitively makes sense, as
mentioned previously, it is not entirely clear why inflated HIGH− AEs
are associated with heavy drinking and the experience of alcohol-
related problems. If the development of HIGH− AEs is, in fact, linked
to the previous experience of negative drinking consequences, social
learning theory and principles of operant conditioning would suggest
that if an individual were learning from his or her prior experiences,
expecting HIGH− outcomes should decrease drinking behavior, and,
in turn, negative alcohol-related consequences. However, the fact that
overestimating these effects is associated with increased alcohol use
and alcohol-related problems is problematic. Although future research
is needed on this topic, it may be that a subset of individuals who
experience HIGH− effects overestimates the influence that alcohol
has on their behavior, perhaps serving as an explanation or even an
excuse to engage in further aggressive behavior while under the
influence of alcohol. Thus, challenging inflated HIGH− AEs may help
to encourage personal responsibility and recognition of problematic
drinking behavior.
While the current study has numerous strengths, several limitations
merit note. First, the study relied on self-report data, which are limited
by participants' insight andwillingness to respondhonestly. Second, the
data were cross-sectional, and future research is needed to determine
whether AE–SR discrepancies prospectively predict alcohol-related out-
comes of interest. Third, study participants were relatively heavy
drinkers, with the average participant binge drinking nearly 5.5 times
per month, and the majority of study participants were male. Given
the novelty of examining AE–SR discrepancies, it is impossible to
know the extent to which these results generalize to other drinker
types (e.g., light drinkers, dependent drinkers, women). Fourth, AE–SR
discrepancies also were based on a BAL of .08, which may underesti-
mate the peak BAL typically reached by a subset of heavy-drinking
participants. Future work is needed to determine the extent to which
AEs and SR are discrepant at lower and higher doses of alcohol and if
these discrepancies relate differentially to typical drinking behavior
and/or other alcohol use outcomes. Fifth, participants' AEs may be
linked, in part, to their preferred alcoholic beverage (e.g., beer versus
vodka). Thus, the discrepancies observed in the current study could be
influenced by the fact that all participants consumed the same vodka-
based drink. Future research can determine whether AEs and SR align
more closely when participants consume their preferred beverage.
Finally, our results are limited to AE–SR discrepancies associated with
a single drinking episode. Expectancy Theory indicates that AEs develop
over the course of time, and thus, are thought to be relatively stable.
However, actual drinking experiences may vary based on a number of
situational factors (e.g., drinking in a bar versus at home; drinking
alone versus with friends). Future research is needed to determine
whether different patterns of discrepancies confer alcohol-related risk
or protection depending on situational factors.

6. Conclusions

The current study is the first to evaluate the relationship between
AEs and SR to alcohol using assessment tools explicitly designed and
validated to permit comparisons of these constructs. Thus, we can assert
with a sufficient level of statistical confidence that AEs and SR are
related constructs, with modest to moderate overlap. Consistent with
Expectancy Theory (e.g., Darkes & Goldman, 1993), participants
generally anticipated stronger HIGH+ effects than they experienced
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in the lab, although novel study findings indicated that that overesti-
mates appear to extend to negative effects as well. Extending prior
research suggesting that overestimates of positive high arousal effects
may confer risk for drinking (e.g., Darkes & Goldman, 1993), the current
study indicates that overestimates of both high arousal positive and
high arousal negative AEs were associated cross-sectionally with
negative alcohol outcomes. These promising study results suggest that
furthermeaningful gains can be achieved by examining the intersection
of AEs and SR using the AEAS and SEAS.
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