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Abstract
One’s beliefs about effects of alcohol, known as alcohol expectancies, are important constructs
for understanding drinking behavior, but the literature on the influences of mood on alcohol-
related negative beliefs and on memory accessibility is limited. The current study examined
effects of a mood induction on alcohol expectancies and alcohol-related autobiographical
memories; also, whether negative mood regulation expectancies (NMRE), which are beliefs
about one’s ability to control negative affect, moderated these effects. Recruited from the
community, 485 Japanese problem drinkers first completed measures of NMRE and alcohol
expectancies. A week later, participants completed an online experiment: they received a
musical mood induction (238 participants were randomly allocated to a positive mood
induction group and 239 participants to a negative mood induction group). Then, participants
completed measures of alcohol expectancies and alcohol-related autobiographical memories.
Results showed the mood induction significantly weakly affected two negative alcohol
expectancies (physical ailments and dysphoria). NMRE moderated the effect of mood induc-
tion on negative alcohol expectancies for dysphoria. Findings suggest the importance of mood
as an influence on negative beliefs about the effects of drinking among Japanese problem
drinkers. Additionally, NMRE alter the impact of mood on more specific expectancies.
Limitations about the online method of this experiment are discussed.
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Individuals’ beliefs about the likely effects alcohol will have on their affect and behavior
are known as alcohol expectancies (AE; Critchlow 1986; Jones et al. 2001). Positive AE
are beliefs that alcohol enhances the pleasantness of one’s experiences, increases one’s
assertiveness or aggression, or reduces feelings of tension (Brown et al. 1980). Positive
AE develop through people’s history of reinforcement. Drinking behavior is strength-
ened when drinking results in increased positive affect or reduced tension (Lang et al.
1999). On the other hand, negative AE generally motivate one to refrain from alcohol
consumption because of anticipated unpleasant consequences. However, some studies
show that stronger negative AE are associated with greater alcohol consumption
(Hasking et al. 2011). Some argue that this positive relationship evolves as heavy
drinking delivers more deleterious drinking consequences, like hangovers. There is some
support for this supposition, though research findings are inconsistent (Goldman et al.
1999). Overall, negative AE appear more strongly associated with reduced frequency of
drinking, while positive AE relate to more quantity of alcohol consumed (Lee et al.
1999; McMahon et al. 1994).

Individuals’ memories of their alcohol-related experiences shape their AE. Based on
Bower’s (1981) associative network model of memory, when an individual is in a
negative mood, he or she will more easily retrieve negatively valenced memories and
expectancies that are congruent with that mood. Affect may also exert inhibitory
influences on certain cognitions. For example, negative affect may suppress negative
AE and stimulate positive AE that drinking can alleviate one’s negative mood. Hufford
(2001) reported that participants who were induced into a negative mood increased their
endorsement of positive AE, compared to those induced into a positive mood. Addi-
tionally, Birch et al. (2004) and Goldstein et al. (2004) have demonstrated that positive
and negative mood inductions are associated with different kinds of AE. However, to
our knowledge no studies have yet experimentally examined effects of mood on
negative AE.

With the importance of AE and affect as predictors of alcohol consumption, it seems
reasonable that other affect-related expectancies will predict drinking behavior. Negative
mood regulation expectancies (NMRE) are defined as people’s beliefs about their capacity
to improve the negative affect they experience (Catanzaro and Mearns 1990, 2016).
Experimental studies have shown NMRE to moderate the mood-congruent effect of
emotion on memory and cognition (Rusting and DeHart 2000; Smith and Petty 1995).
Those with high NMRE, meaning strong confidence in their affective regulation, appear to
immediately respond to negative mood inductions with mood repair by generating mood-
incongruent material. Although no studies have yet been conducted on alcohol-related
memory, it is plausible that NMRE will be associated with the accessibility of emotionally
tinged alcohol-related memories.

In the West, research suggests that stronger NMRE are associated with less drinking to cope
with distress (e.g., Catanzaro and Laurent 2004; Kassel et al. 2000; Lyvers et al. 2010). In
Stasiewicz et al. (2013) treatment study, affect regulation training reduced alcohol use by
outpatients with alcohol disorders and increased NMRE. In Japan, contrary to predictions,
higher NMRE were related to increased heavy drinking in a treatment trial using a smartphone
app intervention; overall, greater use of the app was associated with more problem drinking
(Hamamura et al. 2018). On the whole, studies demonstrate that lower NMRE may accom-
pany alcohol problems. But the literature on the relationship of NMRE with constructs related
to alcohol-specific affect regulation is limited.
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Purpose of the Current Study

The current study was undertaken to replicate and extend previous findings on the effects of
mood on alcohol-related positive and negative expectancies and autobiographical memory.
The current study investigated whether mood induction would alter beliefs regarding drinking
outcome (AE) among Japanese problem drinkers as shown in studies in theWest. Furthermore,
this study aimed to extend the previous findings by examining negative drinking outcome
(negative AE) and moderation by NMRE of the effects of emotion on AE. To our knowledge,
no studies have examined these variables’ relationships in the West or Japan.

Based on previous findings among college students (e.g., Birch et al. 2004; Hufford 2001),
we hypothesized that participants induced into a negative mood would show (a) a significant
increase in positive AE, (b) a significant reduction in negative AE, and (c) more positivity of
their recalled autobiographical memories (Hypothesis 1). Additionally, we expected NMRE
would moderate the effects of mood induction on positive AE, negative AE, and positivity of
memory recall (Hypothesis 2).

Method

Participants

Participants were recruited from the community through a research marketing company. The
inclusion criteria for the study were being between the ages of 20 and 69 and scoring one or
higher on the CAGE questionnaire (Kawakami et al. 1993). A total of 485 adults living in
Japan participated in the study (women = 50.3%). Their mean age was 48.51 (SD = 12.74).
Regarding work status, 233 (48.0%) reported working full-time, 56 (11.6%) working part-
time, 88 (18.1%) staying at home, 7 (1.5%) being a student, 81 (16.7%) not working at all, and
20 (4.1%) indicating as Bother.^

Measures

Problem Drinking A Japanese version of the CAGE questionnaire (Kawakami et al. 1993)
measured the degree of problematic drinking. This questionnaire has four items and uses a yes-
no response scale (0 = no, 1 = yes). An example items is BHave you ever felt you should cut
down on your drinking?^ Alpha was .41 in the current study. The CAGE questionnaire was
used only as a screening measure for participant recruitment.

Affective States A Japanese version of the Brief Momentary Mood Checklist (Tanaka 2008)
assessed the current experience of nine positive and negative emotions, using a seven-point
response scale (0 = not at all, 6 = extremely much). Items for positive mood are Bhappy,^
Bjoyful,^ Bpleased,^ and Benjoyment/fun,^ while items for negative mood are Bdepressed/
blue,^ Bunhappy,^ Bfrustrated,^ Bangry/hostile,^ and Bworried/anxious.^ Alpha ranged from
.91 to .93 for positive and negative affect subscales across three administrations (see Fig. 1).

Alcohol Expectancies Sakurai’s (1997) Japanese version of the Alcohol Outcome Expectan-
cies Scale (Leigh and Stacy 1993) measured positive AE and negative AE regarding the
outcomes or conditions people believe drinking will produce. The questionnaire starts with a
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statement, BIn what state do you become when drinking alcohol?^ The scale has 52 items
using a six-point response scale regarding the likelihood of that outcome (1 = no chance to 6 =
certain to happen). The current study scored four factors: mood enhancement (e.g., Bfeel
euphoric^) and stress reduction (e.g., Bforget my worries^) as positive AE, and physical
ailments (e.g., Bfeel physically worse^) and dysphoria (e.g., Bfeel pessimistic^) as negative
AE. Alphas ranged from .78 to .93 in the current study.

Fig. 1 Flow chart of the study
procedure
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Negative Mood Regulation Expectancies The 40-item Japanese version of the Negative
Mood Regulation Scale (NMR-J; Mearns et al. 2016) measured NMRE with a five-point
response scale that ranges from 1 (strongly disagree) to 5 (strongly agree). The NMR-J is a
culturally relevant translation. All items complete the stem, BWhen I’m mildly depressed or
frustrated….^ Example items are BI believe I’ll feel okay if I think about more pleasant times^
and BI believe I will be encouraged to do my best if I find someone who is doing his/her best in
a more difficult situation.^ Alpha was .93 in the current study.

Autobiographical Memory We followed previous studies that assessed positivity of auto-
biographical recall (e.g., Rusting and DeHart 2000). Participants recalled five events
related to alcohol and rated the positivity of each event on a scale from 1 (very negative)
to 9 (very positive). The sum of the five self-ratings represented the positivity of autobio-
graphical recall.

Procedure

All participation was via the internet. Prior to the study, the Life Science Research Ethics and
Safety committee at the University of Tokyo reviewed and approved the study. The research
marketing company announced that this study is Babout health and musical preference^ (cf.
Kelly et al. 2011) to individuals registered in the monitoring pool. Upon agreeing to partic-
ipate, participants first took measures of problem drinking. Those who met study eligibility
next completed measures of NMRE, positive AE, and negative AE. This represented Time 1
(see the flow chart in Fig. 1).

About a week later, participants completed the rest of the study. This week-long interval
was implemented to reduce participants’ fatigue and inattentiveness during the experiment, as
the literature indicates higher inattentiveness and attrition in internet research (Eysenbach
2005; Hamamura et al. 2018). The longitudinal design also eliminated contemporaneous
situational factors as explanations for correlations between Time 1 questionnaires and subse-
quent measures (cf. Campbell and Fiske 1959). Participants were instructed to find a space
where they were not distracted by the surrounding environment while taking the experiment on
a computer. Participants first completed the baseline measure of state affect (Time 2) imme-
diately before the mood induction.

Participants were then randomly assigned, by computer generated numbers, to
condition-receiving either a positive or negative musical mood induction. For the posi-
tive mood induction, BCoppelia^ by Delibes was played; and for the negative mood
induction, BRussia under the Mongolian Yoke^ by Prokofiev was played at half speed.
These pieces have successfully induced particular moods in previous studies (e.g., Martin
1990). These pieces were 4 min 56 s and 5 min 20 s, respectively, and were repeated for
a total of 10 min. Participants were asked to concentrate on the melody as they listened.
While participants proceeded to complete the rest of the experiment, the music continued
playing, and participants were instructed to listen to it as background music until the end
of the experiment.

Immediately after the mood induction task, at Time 3, all participants completed the mood
checklist and AE measure. Then, they recalled autobiographical memories. Finally, they
completed the mood checklist a third time (Time 4). At the end of the study, participants were
debriefed thoroughly about the purpose of the study.
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Statistical Analyses

All analyses were calculated in R 3.4.2 (R Core Team 2018). To test the effect of the mood
induction on AE and autobiographical recall (Hypothesis 1), mixed-effect analyses of variance
(ANOVA) were performed. Condition (positive vs. negative mood induction), time (pre- vs.
post-mood induction), and the condition × time interaction were independent variables.
Positive AE, negative AE, and positivity of autobiographical recall were dependent variables.
We used generalized eta squared (η2

G) to show the effect size of the mood induction.
To test whether NMRE moderated the effect of the mood induction on the dependent

variables (Hypothesis 2), multiple regression analyses were performed with condition, NMRE,
and the condition × NMRE interaction as predictors. Dependent variables were positive AE,
negative AE, and positivity of autobiographical recall. To simplify analyses, we created a
change in AE index by subtracting Time 3 post-induction AE from Time 1 pre-induction AE.
Beta (β) represented the effect size of the predictors. Post hoc analyses (i.e., simple slope
analyses) were used to describe slope of the interaction effect.

Before analyses, data were screened for missing data, outliers, normality, linearity,
heteroscedasticity, multicollinearity, and singularity. A square-root transformation was done
on negative AE regarding physical ailments and dysphoria. We removed eight cases because
they did not appear to have answered the questionnaires seriously (e.g., they responded to all
items with B1^). The rest of the data from 477 participants were winsorized to adjust outliers.

Results

Descriptive Statistics and Mood Manipulation

Mean for CAGE and NMRE were 2.44 (SD = 1.12) and 126.11 (SD = 19.69), respectively,
while that of other variables are shown by condition in Table 1. The condition × time
interaction significantly predicted changes in both positive mood, F(2,980) = 15.70, p < .001,
η2
G = .006, and negative mood, F(2,980) = 14.63, p < .001, η2

G = .005. Bonferroni’s post hoc
tests were used to compare participants’ state affect between the two conditions at each time.
Both positive and negative state affect differed by condition only at Time 3 (i.e., immediately
after the mood induction), d = .39, 95% CI (.21, .57), p = .001, d = .30, 95% CI (.12, .48),
p < .001, respectively. Participants in the negative mood induction condition reported lower
positive affect, while participants in the positive mood induction reported lower negative affect
immediately after the mood induction.

Effect of Condition, Time, and Condition × Time Interaction on AE
and Autobiographical Memory

Multivariate ANOVA revealed no significant differences in the four AEs between the two
conditions at baseline, Wilk’s lambda = .99, F(4, 475) = 1.64, p = .16. The condition × time
interaction was significant only for negative AE regarding physical ailments and dysphoria,
F(1,490) = 4.07, p = .04, η2

G = .002, F(1,490) = 5.58, p = .02, η2
G = .002, respectively. For

negative AE for physical ailments, the positive mood induction lowered AE, while the
negative mood induction raised AE. For negative AE for dysphoria: both mood inductions
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increased AE, with the negative mood induction resulting in a greater rise. An independent-
samples t test revealed non-significant effect of mood induction on positivity of alcohol-related
autobiographical memory recall.

Moderating Effect of NMRE

We used multiple regression analyses to examine whether NMRE moderated the effect of the
mood induction on AE and positivity of autobiographical memories. Since three-way interac-
tions are cumbersome to interpret, we created change scores for AE by subtracting Time 3 AE
from Time 1 AE. We conducted five separate regressions, each with condition, NMRE, and the
condition × NMRE interaction as predictors. The condition × NMRE interaction, in which we
were particularly interested, was significant for change in negative AE for dysphoria, t(473) =
− 2.23, p = .03, β = − .10 (see Fig. 2). Simple slope analyses indicated that, among participants
with lower NMRE, positive mood induction decreased negative AE for dysphoria, while
negative mood induction increased negative AE for dysphoria. However, among participants
with higher NMRE, positive mood inductions increased negative AE for dysphoria while
negative mood induction did not affect negative AE for dysphoria. NMRE appear to have
buffered the effect of the negative mood induction on AE for dysphoria.

Discussion

The purpose of the current study was to examine whether mood induction would change
beliefs about the effects of drinking among individuals with problem drinking. Specifically, we
tested the effect of musical mood induction on positive and negative AE and positivity of
alcohol-related autobiographical memory among Japanese problem drinkers. Additionally, we

Table 1 Descriptive statistics for negative mood regulation expectancies, state affect, alcohol expectancies, and
positivity of alcohol-related recall

Time 1 Time 2 Time 3 Time 4Variable Mood
M (SD) M (SD) M (SD) M (SD)Induction

Positive state affect Positive – 16.44 (4.88) 16.00 (4.72) 15.50 (4.93)
Negative – 16.27 (5.05) 13.98 (5.60) 14.82 (5.31)

Negative state affect Positive – 18.06 (7.14) 15.30 (7.09) 16.29 (7.02)
Negative – 17.82 (6.84) 17.41 (7.12) 16.92 (7.35)

Positive AE: mood enhancement Positive 19.55 (5.05) – 19.17 (5.27) –
Negative 18.70 (5.89) – 18.64 (6.08) –

Positive AE: stress coping Positive 17.32 (4.76) – 17.57 (4.72) –
Negative 16.36 (5.44) – 16.33 (5.63) –

Negative AE: physical ailments Positive 13.52 (4.83) – 12.87 (4.83) –
Negative 13.01 (5.04) – 13.25 (5.45) –

Negative AE: dysphoria Positive 10.66 (4.97) – 10.87 (4.99) –
Negative 9.88 (4.78) – 10.89 (4.96) –

Positivity of alcohol-related recall Positive – – 26.16 (9.42) –
Negative – – 26.06 (9.17) –

AE alcohol expectancies, NMRE negative mood regulation expectancies, Time 1 one week prior to the
experiment, Time 2 immediately prior to the mood induction, Time 3 immediately post-mood induction, Time
4 after memory recall
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investigated whether NMRE would moderate the effect of mood induction on AE and
autobiographical memories.

The effect size of the mood induction was small compared to other studies (e.g.,
Goldstein et al. 2004). Nevertheless, effects of mood induction on negative AE for
physiological ailments and dysphoria were statistically significant with small effect size.
Contrary to Hypothesis 1, the negative mood induction increased negative AE for physical
ailments, while the positive mood induction decreased negative AE for physical symp-
toms. For dysphoria, both mood inductions increased negative AE; but the increase was
much larger following the negative mood induction. It appears that the negative mood
induction led individuals with problematic drinking to associate more physical and
psychological negative consequences with drinking, while the positive mood induction
led them to associate less negative physical consequences with drinking. This finding is
consistent with the associative network theory of memory (Bower 1981), demonstrating a
congruence between state affect and beliefs about outcomes of drinking. Thus, people with
drinking problems most likely have negative beliefs about effects of their drinking, and
induction of negative affect may stimulate retrieval of unpleasant alcohol-related conse-
quences. While some previous studies have found that negative mood induction increased
individuals’ positive AE for stress coping among North American undergraduate students
(e.g., Birch et al. 2004; Hufford 2001), this study did not replicate such findings among
Japanese adults with problem drinking.

Fig. 2 Increases in alcohol expectancies (square rooted) for dysphoria by mood induction condition and NMRE
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The effect sizes were small for several possible reasons: because of the small effect of the
mood induction, negative AE in general may not have been affected. Also, mood inductions
may not easily change Japanese problematic drinkers’ AE. Beliefs regarding outcomes of
drinking may be more complex among individuals with problem drinking. Drinking may
function as both a coping strategy and a source of deleterious consequences. In Japan drinking
is part of the cultural norm, especially in the workforce. According to national surveys, in
Japan 76.4% of men and 61.9% of women self-report as drinkers (World Health Organization
2014). The highest consumers of alcohol in Japan are men between the ages of 40 and 60
(Higuchi 2013; National Tax Agency 2018), corresponding to the age range with the highest
proportion of people in the workforce (Statistics Japan 2018). In recent years, the lack of
restrictions on alcohol sales and advertising has led to increased alcohol-related problems
(Higuchi et al. 2007). Possibly, many Japanese individuals engage in drinking not to regulate
emotions but for social purposes, which may affect the cross-cultural generalizability of effects
of mood on AE. Since this study is the first to experimentally examine effects of mood on
negative AE, more studies are necessary to determine the generalizability of the findings.

NMRE moderated the effect of mood induction, but only for negative AE for dysphoria
(Hypothesis 2). Among participants with lower NMRE, positive mood induction decreased
negative AE for dysphoria, but negative mood induction increased negative AE for dysphoria.
This effect was nearly reversed among those with higher NMRE: while positive mood
induction increased negative AE, negative mood induction did not affect negative AE for
dysphoria. This moderation by NMRE suggests the potential benefits of stronger NMRE
among problem drinkers. Among those with higher NMRE, a positive mood induction
increased negative AE, making alcohol less appealing, and a negative mood induction did
not alter negative AE. This finding suggests that stronger NMRE participants may find less
appealing drinking as a way of coping with unpleasant moods. The week-long longitudinal
design rules out situational factors as an explanation for the findings, strengthening the result.
These findings are consistent with previous literature demonstrating mood repairing effects of
NMRE (e.g., Rusting and DeHart 2000; Tresno et al. 2013). Higher NMRE may have buffered
the effects of negative mood induction on expectations about experiencing dysphoria.

Contrary to our hypothesis, the effect of the mood induction was not significant on
positivity of alcohol-related autobiographical memories. One explanation for this non-
significant result is that the mood induction only very weakly affected mood by the time
participants completed the memory task at Time 3, and that effect seemed to have worn off
by Time 4.

Limitations of the Current Study

There are several limitations, particularly regarding the online experimental design in the
current study. First, the current study could not control the environment in which participants
completed the experiment. This led to heterogeneity of situational factors, including using
computers with different operating systems, participating at different times of day and in
different place. Although our online experiment had little control over technology and the
environment, such problems appear to affect offline methods, as well (Whitehead 2007). To
attempt to control such factors, we asked participants to complete the experiment in a quiet
place, included attention checks, and excluded participants with obviously questionable
responses. But, in general, difficulty checking participants’ inattention is a weakness of online
studies (Andersson and Titov 2014). These are limitations of internet-based research.
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However, the literature also suggests that the online method has advantages: avoiding data
with missing items using forced-choice formats, rapid data collection, and recruiting large and
heterogeneous samples. These advantages may favorably overcome shortcomings of typical
in-lab research (Birnbaum 2004; van Steenbergen and Bocanegra 2016), increasing general-
izability of findings.

Suggestions for Future Studies

Future experiments may improve upon the current research by including variables we did not
measure. For example, a future study may include self-generated alcohol expectancies, which
are open-ended questions participants fill out regarding outcomes of drinking; a third party
rates the participants’ responses (Goldstein et al. 2004). A future study can also add implicit
measures of alcohol-related memory association, which examines participants’ unconscious or
autonomic responses to alcohol-related stimuli. Measuring reaction time in online experiments
is a major concern expressed in the literature; however, recent studies have shown that online
experiments are just as rigorous as those in laboratory settings (Hilbig 2016; van Steenbergen
and Bocanegra 2016).

More studies among Japanese individuals with problem drinking are needed. Future studies
should investigate relationships of NMRE with alcohol-related cognition, behavior, and
symptoms. NMRE independently explain coping and psychological symptoms among Japa-
nese (Hamamura and Mearns 2017). However, the influence of NMRE on specific beliefs,
such as beliefs regarding the effects of alcohol (i.e., AE), quantity and frequency of drinking,
and psychological and social consequences due to problematic drinking is not well known
among Japanese. Additionally, while many Japanese individuals drink for social purposes,
solitary drinkers have been shown to have greater alcohol-related problems (Ohtsu et al. 2013).
Future studies may compare social drinkers with solitary drinkers to examine differences in the
influence of negative mood on AE.

In conclusion, this study demonstrated that state affect can alter problem drinkers’ beliefs
about the negative outcomes of drinking. Additionally, effects of mood on negative beliefs
about drinking differed according to individuals’ levels of NMRE. Further studies on emotions
and beliefs regarding alcohol can contribute to understanding problematic drinking patterns
among Japanese individuals and possibly developing effective treatments for alcohol use
disorders among Japanese problem drinkers.
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