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Abstract: Our emotions influence our perception. In order to determine whether emotion influences
the perception of beer, 32 participants watched either a scene from the movie Wall-E to induce
joviality, or a short clip from the Shawshank Redemption to induce sadness. The participants were
then required to sample up to 250 mL of Yenda Pale Ale beer and rate it on a variety of taste and
flavor characteristics (e.g., bitterness), before completing the Positive and Negative Affect Schedule-X
(PANAS-X). The data were analyzed using Bayesian t-tests and Null Hypothesis Significance Tests
(NHSTs). After applying conservative corrections for multiple comparisons, NHSTs failed to reach
statistical significance. However, the effect sizes suggested that inducing joviality, relative to inducing
sadness, resulted in the beer being rated as (a) tasting more pleasant, (b) tasting sweeter, and (c)
being of higher quality. Following the induction of joviality, participants were also willing to pay
more for the beer. The Bayesian analyses indicated that induced emotion can influence flavor
perception for complex taste stimuli. The effect sizes and Bayesian analyses are interpreted in terms of
Feelings-as-Information theory. These preliminary findings can tentatively be applied to real-world
environments such as venues that serve and/or market alcohol.

Keywords: Induced emotion; beer; flavor

1. Introduction

An extensive body of empirical research shows that our emotions influence our perception (see [1]
for a review). For example, individuals experiencing happiness, relative to sadness, perceive hills to
be less steep [2], and chocolate as tasting more pleasant [3]. At the outset, it is important to note that
although the terms ‘emotion’ and ‘mood’ have historically been used interchangeably, they are, in fact,
distinct, albeit related, constructs. Emotions typically have an identifiable referent (i.e., a specific
source), a short onset time, and a limited duration. In contrast, moods may lack a clear referent,
arise more gradually, are more diffuse, and tend to be of lower intensity. What is more, they may last for
an extended period of time (see [4–7] for discussions of these differences). Here, we focus on emotions
because, as noted by Côtè [8], the interpretation of the broad valence of mood (e.g., positive/negative,
pleasant/unpleasant) is limited, while an examination of discrete emotional states may provide insight
into specific patterns of appraisal.

Beer has a complex flavor profile [9,10], which makes it a good candidate for research because
its attributes are difficult to describe. Beer is also important from a social perspective, being one
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of the world’s oldest manufactured drinks [11], not to mention one of the world’s most consumed
beverages [12]. In fact, beer is the single most consumed alcoholic beverage worldwide by volume [13].
In 2017, global beer consumption was approximately 186.82 million kiloliters [14]. Given how much
beer is consumed annually, it is surprising that more research has not been published assessing the
role played by emotions in the perceived taste of beer. This preliminary study is necessary and
novel in that, although there is an extensive body of research examining the influence of emotions
on taste/flavor perception, only one recent study has examined the influence of emotions, as induced
by music, in the perception of beer (i.e., [15]). Our study differs from Reinoso-Carvalho et al.’s [15]
prior work in this area in the methodology used, including the stimuli used and the emotions induced,
the theoretical framework applied, the types of analyses conducted (i.e., Bayesian statistics), and the
conclusions drawn.

1.1. The Influence of Emotion on Taste/Flavor Perception

An early study in this field investigated the influence of emotions on women’s perception of
cheese [16]. The participants were induced to feel either happiness or sadness by reading either positive
or negative statements referring to the self. They then consumed a small amount of cheese and rated its
hedonic qualities. Women induced to feel happiness rated the cheese as being more pleasant than those
induced to feel sadness. In another study, Macht et al. [3] induced anger, fear, sadness, or joy via film
clips, and asked healthy men to consume and rate a piece of chocolate. Of relevance, Macht et al. [3]
found that men experimentally induced to feel joy rated the chocolate as tasting more pleasant than
those induced to feel sadness.

Noel and Dando [17], meanwhile, had the spectators at hockey games taste and evaluate salted
caramel pretzel ice-cream and lemon-lime sorbet. The researchers argued that the wins or losses of the
participants’ hockey teams would result in them feeling positive or negative emotions, respectively.
Noel and Dando [17] found that when their team won, the participants reported sweet tastes as
being more intense (i.e., sweeter), while sour tastes were rated as being less intense (i.e., as less sour).
This was true regardless of the ice-cream/sorbet flavor under consideration. The authors also found
that wins resulted in increased pleasantness ratings for the lemon-lime flavored sorbet. These findings
are interesting but should be interpreted with caution given that emotion was not measured directly.
Instead, winning was equated to positive affect, while losing was equated to negative affect. The authors
conducted an ‘affect validation study’ using a card game to examine if wins and losses were indeed
associated with positive and negative affect. Although Noel and Dando [17] found that the “win or
loss of the card game successfully manipulated positive affect scores” (p. 91), they acknowledge the
limitation of comparing personal success in an interactive card game to the supporters’ experience at a
sporting event. In a further possible confound, the winner in the card game received more money
than did the loser. Thus, it might not be ‘winning’ that had a positive effect on emotion but, instead,
the amount of money the person won (see [18] for an example of how monetary value affects taste
perception).

Wang and Spence [19] examined whether the sensory and hedonic aspects of taste/flavor perception
were influenced by auditory and visual stimuli. Specifically, the participants in their study were asked
to taste and evaluate the sweetness, sourness, and hedonic properties of fruit juice while being exposed
to (a) a harmonious melody (positive valence), (b) a dissonant melody (negative valence), (c) a static
image of a child laughing, or (d) a static image of a child crying. All of the participants took part in each
of the four conditions. When exposed to the pleasant stimuli (i.e., harmonious melody or an image of
the laughing child), the participants rated the juice as tasting sweeter than when they were exposed to
the unpleasant stimuli (i.e., dissonant melody or an image of the crying child) instead. The authors
suggested that the emotional valence of food-extrinsic stimuli (e.g., the intrinsic pleasantness of the
harmonious melody) influenced perception. This is a reasonable interpretation. However, it is possible
that the mechanism by which this effect may have occurred is that the stimuli induced certain emotions
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(e.g., joy) which, in turn, influenced participants’ perception. After all, it has been well-established that
music influences emotions [20].

Lastly, Reinoso-Carvalho et al. [15] conducted a series of studies designed to determine if emotions,
induced by music, would influence people’s perception of beer. Specifically, participants were asked to
taste and evaluate a beer while being exposed to positive or negative music. All of the participants
completed both conditions. The results revealed that when exposed to positive music, people rated
the beer as more likeable, as tasting sweeter, and were willing to pay approximately 8% more for it.
The same beer was rated as (a) having a higher alcohol content, (b) being more bitter, and (c) having
more body when consumed in the presence of music that was associated with negative emotions.

1.2. Theoretical Framework (Feelings-as-Information Theory)

Feelings-as-Information (FaI) theory [7,21] may offer a theoretical explanation for the potential
influence of emotions on perception. According to this theory, people use their current ‘feelings’ (as a
synonym for mood and emotion) as a conscious or unconscious source of information in judgement [7].
Regardless of whether the target of judgement elicits these feelings or not, the feelings provide
immediate information with which to evaluate an object, situation, or person. For example, a feeling of
happiness may be used to infer that the current situation is good. In support of such a suggestion,
Brackett, Floman, Ashton-James, Cherkasskiy, and Salovey [22] investigated evaluative judgements
and found that teachers gave higher grades to students when induced to experience positive emotion,
and lower grades when induced to experience negative emotion instead. In the context of the current
research, a pleasant or positive emotion may therefore result in more pleasant or positive evaluations
of beer.

In addition to feelings serving as a source of information that acts as a basis for judgment, it has been
suggested that feelings also influence how individuals process information [7]. FaI theory postulates
that negative/unpleasant feelings promote analytic, bottom-up processing, while positive/pleasant
feelings promote global, top-down processing [7,8]. Experiencing negative feelings signals something
problematic about one’s environment, and trying to determine what is wrong and what can be
done about it requires a more analytic evaluation of the current situation [7]. Thus, individuals
experiencing negative feelings are more likely to focus on, and pay greater attention to, the details of
their environment, relative to those experiencing positive feelings [7,8]. Opting for attention to detail,
they are also less likely to rely on schemas and heuristics (e.g., mental short-cuts or rules-of-thumb that
allow people to make decisions quickly) [23]. In contrast, FaI argues that positive feelings indicate that
the current situation is benign [7,8]. As such, individuals have less motivation to alter their current
state, and therefore have less need to conduct a thorough examination of their current situation. Instead,
there is an increased tendency to perceive the situation more holistically [23]. Subsequently, these
individuals are more likely to use heuristics, exert less effort, and opt for more global processing [7,24].
In the context of beer perception, this suggests that those in a negative state will be more analytic,
while those in a positive state will conduct a more holistic assessment. An analytic approach to beer
would result in greater scrutiny of the specific attributes of the beer (e.g., bitterness), with the person
attempting to identify factors that are contributing to their current state.

1.3. Aims and Hypotheses

The present study is a preliminary examination of emotion and its influence on beer. To the
best of the authors’ knowledge, this is only the second study to do so. It used four descriptors
(i.e., sweetness, bitterness, fruitiness, and intensity of flavor to assess the taste/flavor characteristics
of beer. An ‘electronic tongue’ comprised of potentiometric chemical sensors identified several
sensory attributes of beer including sour, sweet, bitter, fruity, intensity, caramel, artificial, burned,
and sulphury [25]. While the system identified the predominant taste characteristics of beer,
previous research (i.e., [26]) has suggested that members of the general population (i.e., novices)
may not be as sensitive as the electronic tongue, and thus may struggle to identify some of these
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characteristics. In addition, given that past research has found that positive emotions influence
perceived ‘pleasantness’ [3,16,17], and that FaI theory suggests that feelings will influence processing
style (i.e., bottom-up or global processing), it was deemed important to include global ‘pleasantness’
assessments of beer, including the pleasantness of taste and the pleasantness of aftertaste.

The studies outlined above used a variety of stimuli and methods to induce emotion (e.g., static
images, sounds, writing or reading emotional stories), although, in the context of beer, only music has
been used previously [15]. In the preliminary study presented here, film clips previously found to
elicit the matching emotional responses were used [27]. A further departure from Reinoso-Carvalho
et al.’s [15] recent work was in the selection of emotions. Reinoso-Carvalho et al. [15] examined
perceptual differences with regard to the broad, higher-order dimensions of positive and negative affect
(as measured by the Positive and Negative Affect Schedule [PANAS] [28]). Côtè [8] noted that where
the focus of evaluation is the broad valence of mood (e.g., positive/negative, pleasant/unpleasant),
interpretations are limited and, as such, encouraged the examination of discrete emotional states.
The current study therefore focused on two discrete emotional states: one positive (joviality) and the
other negative (sadness [29]). The aim of this preliminary study was to assess whether experimentally
induced joviality and sadness can influence the perceived taste/flavor of beer. Informed by previous
research, and in particular by FaI theory [7], several hypotheses are proposed, which were examined
using a combination of null hypothesis significance testing (NHST) and Bayesian analyses.

First, given previous work in related fields (e.g., [17,19]), the hypotheses tested with NHSTs are
that those induced to experience joviality would rate the beer’s sweetness and, by extension, fruitiness
as more intense than those induced to experience sadness. It is worth noting at this point that Harrar,
Smith, Deroy, and Spence [30] have demonstrated that people sometimes confuse sweetness and
fruitiness (see also [31]). In relation to the Bayesian analyses, the alternate hypotheses are that emotions
(a model combining joviality and sadness) have an effect on perceived sweetness and fruitiness, whereas
the null hypotheses are that emotions have no effect. Second, based on earlier research [3,16,17], and the
FaI claim that positive feelings result in increased global processing, it is hypothesized that those
induced to experience joviality will rate the beer’s pleasantness of taste and pleasantness of aftertaste
as being higher than those induced to experience sadness. The hypotheses associated with the Bayesian
analyses are that emotions (joviality and sadness) influence the pleasantness of taste and aftertaste,
whereas the null hypotheses are that emotions have no effect on such ratings. It is further hypothesized
that those induced to feel joviality will rate the beer as being of higher quality and be willing to pay
more for it than those induced to experience sadness. The alternate hypotheses associated with the
Bayesian analyses are that emotions have an effect on perceived quality and willingness to pay.

2. Materials and Methods

2.1. Participants

The sample consisted of 32 individuals (17 men, 15 women) from either the general population or
the undergraduate population at a regional, Australian university. The participants ranged in age from
18 to 58 years, with a mean of 30.81 years (SD = 11.36). The participants had to be at least 18 years
of age, as this is the minimum age for legal consumption of alcohol in Australia. The majority of the
participants reported that they consumed beer less than once a month (40.6%), with the remainder
consuming beer either (a) more than once a month but less than once a week (18.8%), (b) once a
week (21.9%), or (c) more than once a week (18.8%). The joviality and sadness groups did not differ
significantly with respect to their age. However, a 2 × 2 chi-square test of independence indicated that
there were more men in the joviality group than women, and more women in the sadness group than
men (p = 0.034).
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2.2. Materials and Apparatus

2.2.1. Emotion Induction Film Clips

To induce emotion in participants, scenes from two movies were presented. Participants assigned
to the ‘joviality’ condition watched a scene from Wall-E in which two robots dance. This video was
three min and 15 s long. Participants assigned to the ‘sadness’ condition watched a scene from the
Shawshank Redemption where an old man, who has recently been released from prison, hangs himself.
This video was six min and 14 s long. These scenes were selected based on previous research that
demonstrated their effectiveness in eliciting the relevant emotional response [27]. Participants viewed
the movie scenes on a desktop computer, with a 22-inch monitor. They sat approximately 45 cm from
the screen.

2.2.2. Beer

Yenda Pale Ale was given to all participants in all experimental conditions. This beer was 4.5%
alcohol. Each bottle of beer was kept refrigerated at 3 ◦C prior to the experiment. Yenda Pale Ale is an
Australian beer brewed by the Australian Beer Company [32]. This beer is described as full-bodied
and having medium intensity, with a biscuity flavor, and a fruity and floral aroma [32].

2.2.3. Positive and Negative Affect Schedule–X (PANAS-X [29]).

The PANAS-X is a 60-item questionnaire used to measure self-reported affective states. The original
PANAS [28] was developed to measure the two higher-order dimensions of positive and negative
affect. The PANAS-X is an expanded form of the PANAS which, in addition to the higher-order
dimensions, includes subscales to measure 11 specific lower-order emotional states reflecting basic
negative emotions (fear, sadness, guilt, and hostility), basic positive emotions (joviality, self-assurance,
and attentiveness), and other affective states (shyness, fatigue, surprise, and serenity). Participants
respond to items (e.g., “cheerful”, “distressed”) by rating the extent to which they are experiencing
each feeling at the present moment on five-point Likert scales, ranging from 1 (very slightly or not at
all) to 5 (extremely). Subscale scores are calculated by summing the scores from the relevant items,
with higher scores indicating higher levels of the relevant emotion. In this preliminary study, only two
subscales were used: joviality and sadness. The joviality subscale was selected as the most appropriate
positive emotional scale as, although there is a ‘happy’ item, there is no happy subscale. The joviality
subscale is comprised of the following items: “happy”, “joyful”, “delighted”, “cheerful”, “excited”,
“enthusiastic”, “lively”, and “energetic”. The sadness subscale is comprised of the following items:
“sad”, “blue”, “downhearted”, “alone”, and “lonely”. The joviality and sadness subscales were used
as a manipulation check in order to establish that the joviality video did indeed induce joviality, while
the sadness video induced sadness. The participants were asked to complete the entire PANAS-X so
that they did not guess the specific emotions we were assessing.

The PANAS-X has excellent psychometric properties. The measure exhibits good construct
validity [29] and has been shown to have appropriate convergent validity with similar measures
(e.g., the Profile of Mood States; [33]). In the initial psychometric testing, Watson and Clark [29] found
that the Cronbach’s alpha for the joviality subscale was excellent (α = 0.93), and good for the sadness
subscale (α = 0.86). We found similar reliability coefficients for our sample. Specifically, the joviality
subscale was excellent (α = 0.94), while the sadness subscale was acceptable (α = 0.78).

2.2.4. Beer Taste Perception Questionnaire

A questionnaire was used to measure taste/flavor perception. This questionnaire consisted
of nine items that measured different characteristics of beer: pleasantness of taste, pleasantness
of aftertaste, intensity of taste, sweetness, fruitiness of flavor, bitterness, refreshingness, quality,
and willingness to pay. These items were selected for a variety of reasons. First, sweetness, bitterness,
fruitiness, and intensity of taste have all been established as key sensory attributes of beer [25]. Second,
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pleasantness of taste and aftertaste, quality, and willingness-to-pay are all global valence judgments
that have been used in previous research [34], and according to FaI theory, may be influenced by
feelings [35]. Lastly, the refreshingness of the beer was included as it is a commonly used descriptor
for beer [36], thus making it worthy of further examination.

Participants responded to eight items of this survey using an eleven-point Likert-type scale, which
ranged from 0 (Not ______ at all) to 10 (Extremely ______). For example, the question “How pleasant
would you rate the taste of the beer?” had response options ranging from Not pleasant at all to Extremely
pleasant. The ‘willingness to pay’ item was answered by providing a monetary amount (in Australian
dollars) of how much each participant was willing to pay for a full glass of the beer they consumed in
the experiment. Items in this questionnaire were randomized in an attempt to control for order effects.

2.2.5. Demographic Questionnaire

To gather demographic and other important information, a post-experiment questionnaire was
used. This questionnaire had the participants provide their age, gender, and drinking habits (e.g., how
often they consume beer). The questions relating to drinking habits were answered on four-point
response scales ranging from less than once a month to more than once a week.

2.3. Procedure

The study proceeded following approval from Federation University’s Human Research Ethics
Committee (Reference number: A18-086). Participants were recruited via social media, snowballing,
and advertisements on noticeboards around a regional university campus. The advertising material
did not fully disclose the aim of the experiment, and stated that the purpose of the experiment was to
investigate the relationship between movies and beer flavor perception. According to the FaI theory,
feelings are just like any other form of information in that individuals may discount them if they
become aware that they are the product of an unrelated source. That is, if the individual questions
whether their emotional state (e.g., joviality induced by visual stimuli) is related to the situation or
object currently being evaluated (e.g., judging the flavor of a beer), there can be a discounting effect
such that the influence of emotion on that evaluation disappears [7]. Alternatively, there may also be
an augmentation effect such that there is an adjustment in the opposite direction. Therefore, in order to
investigate the influence of feelings on flavor perception, we withheld information so that participants
did not question the manipulation of their emotions.

Each participant was tested individually. Prior to participation, each participant was supplied
with a statement outlining ethical information with regard to voluntary participation, the right to
withdraw at any time, and anonymity of the information they provide. Some participants were
first year psychology students at the regional university, and they received course credit for their
participation. No other rewards were offered. After reading the statement, if participants agreed to
take part they signed a consent form.

The participants were allocated to either the joviality or sadness group using a pre-determined
randomization method. Sixteen participants were allocated to each group. Participants were then
given a brief overview of what the experiment would entail, and roughly how long each stage would
take. Following this overview, participants watched their allocated film clip in order to induce either
joviality or sadness. The experiment was conducted in a small room with controlled artificial lighting,
as it has been shown that variability in lighting can influence mood [37]. Whilst participants were
engaged in the movie-watching task, the experimenter poured 250 mL of beer into a clear plastic
cup, ensuring that the beer’s head was similar for each participant. This was done out-of-sight of the
participants. After watching the video, participants were asked to sample the beer and complete a
hardcopy of the Beer Taste Perception Questionnaire. The participants were encouraged to take small
sips of the beer as they evaluated its characteristics. They were informed that they could consume
as much of the beer as they liked. Following this, any unconsumed beer and the plastic cups were
removed from the room and disposed of. Participants were then asked to rate their current affective
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state using the PANAS-X and fill in the Demographics Questionnaire. All participants completed
the experiment in this order to (a) minimize the time between emotion induction and beer tasting,
(b) negate demand characteristics that might be present had we presented the PANAS-X before beer
tasting, and (c) avoid making individuals aware of their induced emotional state by completing the
PANAS-X, such that they might discount it when evaluating beer [7]. After completing the experiment,
the participants were debriefed and made aware of the aim of the study, and the hypothesis of the
study was revealed. The experiment took approximately 25 min to complete.

2.4. Statistical Analyses

Given the small sample size, in addition to the standard (frequentist) independent-measures t-tests,
we present effect sizes, 95% Confidence Intervals (CIs), and performed Bayesian independent-measures
t-tests. Bayesian analyses are being used with increased regularity in psychological research (see [38]).
Here, the Bayesian t-test determines the Bayes Factor comparing the fit of the data under the null
hypothesis (i.e., that the effect is zero) and the alternative hypothesis. The model with the largest Bayes
Factor is considered to be the best-fitting model, as it has the greatest evidence and best explains the
data. Frequentist metrics such as p-values, as used in Fisherian NHSTs, are not only biased against the
null hypothesis [39], but also only enable the evaluation of evidence for the alternative hypothesis
with no quantification of the level of evidence for the null. In other words, a p-value > 0.05 fails to
distinguish between a lack of evidence for either the null or alternate hypotheses, and does not indicate
the level of evidence for the null hypothesis. In this kind of inferential setting, Bayes Factors can
directly quantify the amount of evidence for one hypothesis (or model) relative to another hypothesis
(or model), often a null model. A Bayes Factor of BF10 = 10, for example, would indicate that,
given the data, H1 (the alternate) is ten times more likely than the null. Based on Jeffreys [40],
Andraszewicz et al. [39] developed a series of labels for Bayes Factors giving some indication of what
could be considered reasonable evidence (e.g., BF10 = 1 is anecdotal, BF10 = 3 is moderate, and a BF10

= 100 is extreme evidence). Bayesian statistics were calculated using Jeffreys’s Amazing Statistics
Program (JASP version 0.9.0.1) [41].

The Bayes Factors used here are presented in standard form of BF10 = X where the subscript
10 indicates that the Bayes Factor is relative to the null model (evidence for the alternate). The X is the
Bayes Factor itself.

3. Results

3.1. Preliminary Analyses

3.1.1. Missing Values Analysis

Missing values were present in the dataset due to non-response. As such, a missing values analysis
and Little’s Missing Completely at Random (MCAR) test were conducted. The MCAR test on data
missing from the PANAS-X showed that there was no pattern to the missing data (χ2 = 22.29; df = 31;
p = 0.87), indicating responses were missing completely at random. That said, the missing values
analysis indicated that more than 5% of responses were missing from several subscales, including
sadness (6.3%) and joviality (6.3%). Field [42] suggests that missing data exceeding 5% may be cause for
concern. Although the missing data will not bias the findings of the study, they will reduce statistical
power due to the reduced sample size. Thus, multiple imputation was performed with 54 data-points
in total being imputed (i.e., estimates based on responses to other items are substituted for missing
values), including 10 for the joviality subscale, and eight for the sadness subscale.

3.1.2. Assumption Testing

The data were assessed to ensure the assumptions of normality and homogeneity of variance
were met. The pleasant taste, pleasant aftertaste, and intensity of taste data violated the assumption



Beverages 2020, 6, 35 8 of 14

of normality. These variables were negatively skewed. As such, a reflection of the data was carried
out, and then the data were log-transformed. This transformation successfully normalized the data.
We then carried out the NHSTs with transformed data and with untransformed data. The outcomes
from these analyses were, for all intents and purposes, identical and, as such, we will report the
analyses using untransformed data. Here, the interested reader is referred to the literature suggesting
that certain parametric tests are robust against minor violations of normality [43]. Finally, homogeneity
of variance was assessed via Levene’s Test of Equality of Error Variances, with some variables violating
this assumption. When this occurred, we used figures associated with ‘Equal variances not assumed’.

3.2. Descriptive Statistics

Participants in both groups rated the beer on eight different characteristics of taste/flavor and
willingness to pay. Means and standard deviations for each of the variables are reported in Table 1 for
the joviality and sadness groups.

Table 1. Descriptive statistics for beer flavor characteristics for joviality and sadness groups.

Joviality Sadness

Variables M SD M SD

Pleasant taste 7.56 2.10 5.19 2.83

Pleasant aftertaste 6.06 2.54 4.38 3.18

Sweetness 5.06 2.32 2.94 2.54

Bitterness 5.06 2.46 6.88 2.50

Fruitiness 3.81 2.83 3.50 2.68

Refreshingness 6.81 2.32 5.88 2.63

Intense taste 7.00 1.32 6.50 2.19

Quality 7.50 0.97 5.94 2.14

Willingness to pay (AUD) $6.28 $1.32 $4.94 $1.29

Note: M = Mean, SD = Standard Deviation.

3.3. Manipulation Checks

Two independent-samples t-tests were conducted to assess whether the joviality and sadness
conditions caused people to differ on the relevant subscales of the PANAS-X. This was done as a
manipulation check in order to ascertain whether the film clips induced feelings of joviality or sadness
in participants, as expected. A Bonferroni-corrected, independent-samples t-test on subjective ratings of
joviality was conducted and revealed that the joviality group (M = 28.25, SD = 6.69) scored significantly
higher than did the sadness group (M = 19.71, SD = 8.98), t(28) = 2.97, p = 0.003, two-tailed, d = 1.08
(95% CI: 2.73–13.37). A second Bonferroni-corrected, independent-samples t-test found a statistically
significant difference in sadness scores for the two groups. Participants in the induced joviality group
(M = 6.13, SD = 1.96) were less sad than those in the induced sadness group (M = 8.71, SD = 3.05),
t(28) = 2.97, p = 0.007, two tailed, d = 1.01 (95% CI: −4.11–−0.65). As such, preliminary evidence
shows that the film clips appear not only to have induced the relevant emotion, but that this emotional
state persisted until after the beer ratings were completed. It is worth noting that, after correcting for
multiple comparisons, the joviality and sadness conditions did not cause people to differ on any other
subscales of the PANAS-X. Note that this validates the selection of the video stimuli and PANAS-X
subscales, particularly joviality, as being appropriate.

3.4. NHST Independent-Samples t-Tests

Following this, frequentist independent-samples t-tests were used to investigate the hypotheses.
These tests can be seen in Table 2.
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Table 2. Independent-samples t-tests for beer flavor characteristics assessing differences between the
joviality and sadness groups. We subjected our analyses to Holm–Bonferroni corrections and, as there
were nine tests, we applied a stringent critical p-value of 0.006 (i.e., 0.05/9).

DVs. df t p d 95% CI

Pleasant taste 27.64 * 2.70 0.012 0.95 0.58–4.18
Pleasant aftertaste 28.61 * 1.66 0.108 0.58 −0.40–3.77

Sweetness 30 2.47 0.019 0.87 0.37–3.88
Bitterness 30 −2.07 0.048 0.73 −3.60–−0.02
Fruitiness 30 0.32 0.751 0.11 −1.68–2.31

Refreshingness 30 1.07 0.293 0.38 −0.85–2.73
Intense taste 30 0.78 0.440 0.28 −0.81–1.81

Quality 20.85 * 2.66 0.015 0.94 0.34–2.79
Willingness to pay (AUD) 30 2.92 0.007 1.03 0.40–2.29

Notes: DVs. = Dependent Variables, * = The assumption of equal variances was violated.

Conventionally, there were statistically significant differences between the emotion conditions
in pleasantness of taste, sweetness, bitterness, quality, and willingness to pay. However, after the
Holm–Bonferroni correction (see Table 1), none of the analyses achieved statistical significance, although
willingness to pay came very close. However, some of the results produced medium-to-large effect
sizes. As a measure of effect size, Cohen’s d statistics were calculated to determine the magnitude of
the difference between the groups. The magnitude of the difference was classified as either small (0.2),
medium (0.5), or large (0.8) based on Cohen’s guidelines [44,45]. Pleasant taste, sweetness, quality, and
willingness to pay all had large effect sizes, as well as 95% CIs that did not cross zero. It is important to
note that one result (i.e., p-value) suggests that the observed differences were due only to sampling
or measurement error, while the other (e.g., effect size) suggests that there is an effect of emotion on
perception. Further Bayesian analyses were conducted which were able to provide support for one of
these positions.

3.5. Bayesian Independent-Samples t-Tests

Bayesian independent-samples t-tests were run on the subjective ratings of the beer’s properties
(see Table 3).

Table 3. Bayes factor independent-samples t-tests for beer flavor characteristics assessing evidence for
the null and alternative hypotheses.

DVs. BF10 Support for H1

Pleasant taste 4.58 Moderate
Pleasant aftertaste 0.94 Anecdotal

Sweetness 3.08 Moderate
Bitterness 1.63 Anecdotal
Fruitiness 0.35 Anecdotal

Refreshingness 0.52 Anecdotal
Intense taste 0.43 Anecdotal

Quality 4.29 Moderate
Willingness-to-pay (AUD) 6.93 Moderate

Note: BF = Bayes Factor.

An example interpretation of the Bayesian analyses can be provided through comparison to
the frequentist independent-samples t-test assessing ‘willingness to pay’. The latter analysis shows
that people induced to experience joviality tended to be willing to pay more for the beer (M = $6.28,
SD = $1.32) than those participants induced to experience sadness instead (M = $4.94, SD = $1.29),
t (30) = 2.92, p = 0.007, d = 1.03. In contrast, the Bayesian analysis examined the data by estimating a
Bayes Factor and comparing the fit of the data under the null hypothesis and alternative hypothesis.
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An estimated Bayes Factor suggested that the data were 6.93:1 in favor of the alternative hypothesis.
That is, the data were 6.93 times more likely to occur under the model including an effect for emotion
(i.e., alternative hypothesis), rather than the model without it (i.e., the null hypothesis). According to
Andraszewicz et al. [39], this would be interpreted as moderate evidence.

4. Discussion

The aim of the current preliminary study was to investigate whether or not emotion influenced
the perception of different characteristics of beer. On the basis of previous research [46], the hypotheses
related to the NHSTs were that those participants induced to feel joviality would report the beer as
tasting sweeter and fruitier, relative to those participants induced to feel sadness. In relation to the
Bayesian analyses, it was hypothesized that emotions (a model combining joviality and sadness) would
have an effect on perceived sweetness and fruitiness. Based on prior research [3,16], and FaI theory,
the participants induced to experience joviality (compared to sadness) were expected to rate the beer as
having a more pleasant taste, and aftertaste. The Bayesian hypotheses were that emotions would have
an effect on pleasantness of taste and aftertaste. It was also hypothesized that participants induced
to experience joviality would rate the beer as being of higher quality and would be willing to pay
more for it, relative to participants experiencing sadness. The Bayesian hypotheses were that emotions
would have an effect on perceived quality and willingness to pay.

Although the NHST with adjusted critical values failed to support these hypotheses, the results
of the Bayesian analyses indicated that there was moderate evidence to suggest that some of the
alternative hypotheses were supported, suggesting that induced emotions influenced people’s ratings
of the pleasantness of taste, sweetness, quality, and the amount they were willing to pay for the beer.
These findings are supported by the large effect sizes and 95% CIs for pleasantness of taste, sweetness,
quality, and willingness to pay in the NHSTs. There has been commentary in the literature suggesting
that effect size should be considered a more salient piece of information relative to p-values [47].
The effect size signifies the magnitude of the difference between two groups [48], regardless of sample
size [49]. Given the large effect sizes, and the findings from the Bayesian analyses, we have preliminary
evidence that there is an effect of emotion, specifically joviality and sadness, on the perception of
certain characteristics of beer, and will interpret the findings accordingly.

4.1. Flavor

Six taste/flavor variables were measured (i.e., pleasantness of taste, pleasantness of aftertaste,
sweetness, bitterness, fruitiness, and intensity). Although the NHSTs were non-significant, the results
revealed that pleasantness of taste and sweetness produced large effect sizes, and ‘moderate’ evidence
for the alternative hypothesis in the Bayesian analyses. The latter findings are consistent with the FaI
theory, according to which feelings can provide a source of information that informs perception [7] and
be unconsciously attributed to an object the person is evaluating [24]. Feelings of joviality induced by
the Wall-E video, and feelings of sadness induced by the Shawshank Redemption video, appear to
have been unconsciously (mis)attributed to the beer, and thus we have preliminary evidence showing
that each participant’s emotion influenced their taste perception.

Although we have preliminary evidence suggesting that emotions induced by video content
influenced the multisensory flavor experience of beer, an interesting question is whether it was
joviality that increased beer pleasantness ratings, or if it was induced sadness that lowered ratings of
pleasantness of taste. A previous study using the same brand of beer and the same 11-point rating
scale used here, but with no emotional manipulation, found that the mean ‘pleasantness of taste’ rating
was approximately six (6) [34]. Given this information, the results of the current study (see Table 1)
suggest that induced joviality (M = 7.56, SD = 2.10) increased the ‘pleasantness of taste’ rating, while
induced sadness seems to have decreased it (M = 5.19, SD = 2.83). In a numerical assessment, induced
joviality appears to have had a larger effect than induced sadness. Similarly, Mirabito et al.’s [34] mean
sweetness rating was approximately four. As such, and given the results in Table 1, induced joviality
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(M = 5.06, SD = 2.32) seems to have increased the perceived sweetness of the beer, while induced
sadness (M = 2.94, SD = 2.54) seems to have decreased it. The results are also consistent with those
from previous research [3,16,17,19] in that people induced to feel joviality rated the beer as tasting
sweeter and more pleasant than those induced to feel sadness.

The effect sizes and confidence intervals seem to be consistent with differences in processing styles
as suggested by FaI theory. ‘Pleasantness’ is arguably a global assessment in that it does not focus
on specifics. According to FaI, positive feelings foster a processing style in which assessments are
made less analytically [7,8,23]. Accordingly, participants in the joviality group may have been more
inclined to make a global assessment of the beer, which led to higher ratings of the overall pleasantness
of the taste of the beer. Negative feelings (e.g., sadness) are argued to foster analytic processing,
with individuals attempting, either consciously or unconsciously, to identify the source of their current
problematic situation, in order to change their mood to one that is more positive [7]. In order to do
so, the individual must first conduct a comprehensive analysis of the current situation [50]. As such,
greater scrutiny is applied to specific details of the beer, with the person attempting to identify factors
that are contributing to their current situation. Consequently, individuals may rate as higher any
factors that are potentially contributing to their mood.

Some of the results reported here provide support for the different processing styles as suggested by
FaI theory. Specifically, the means for bitterness and sweetness in the joviality group were identical (5.06;
see Table 1), whilst the sadness group resulted in more extreme and divergent ratings (sweetness = 2.94;
bitterness = 6.88). This suggests that people induced to experience sadness may have been more
discerning and apply greater effort to processing of the taste/flavor. We put forward this interpretation
tentatively because we have not tested processing style, and a fruitful area of future work might be to
do this directly.

Another fruitful area for future research might be to target regular beer drinkers. In our study,
many of the participants reported drinking beer less than once a month and although our goal was to
extrapolate the preliminary findings from our sample to the general population, screening for regular
beer drinkers would provide results that pertain specifically to beer drinkers. Here, the prohibitive
sample size limited the ability to analyze specific groups. On this point, university students comprised
a significant proportion of our sample. Future research should endeavor to recruit a sample that more
closely represents either beer drinkers or the general population.

4.2. Individual Differences

The perceived quality of the beer and how much each participant was willing to pay for the
beer both achieved large effect sizes, and ‘moderate’ evidence for the alternative according to the
Bayesian analyses but, again, failed to achieve statistical significance in the NHSTs. Here, participants
in the joviality group rated the beer as being of higher quality than did those in the sadness group;
they were also willing to pay more for it than were those people in the latter group. The results
of the present study suggest that induced emotion may have provided a source of (unconscious)
information when participants evaluated the beer (see [7,24,51] for similar arguments). In terms of
quality, we have preliminary evidence suggesting that a feeling of joviality is (unknowingly) used as a
source of information suggesting that the beer is ‘good’, and thus the ratings of the beer’s quality were
higher than those who were induced to experience sadness. Taken together, this preliminary evidence
appears to support the FaI theory [7] in that positive feelings promote a global processing style [8,23],
and perceived quality arguably constitutes a global assessment of beer.

The same explanation can be applied to willingness to pay. That is, it is obviously unlikely that
individuals would pay more for a beer that they believed was bad or unpleasant. As the beers were the
same, and the only difference was in terms of the emotion induced, it can be tentatively assumed that
people’s experience of joviality (or sadness) was used to infer that the beer was good (or bad). Again,
however, it is difficult to determine whether a positive emotion increased the amount people were
willing to pay, or if a negative emotion decreased the amount. If we use Mirabito et al.’s [34] work to
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establish a baseline, they found that the average amount people were willing to pay was ~$5.30AUS.
In the jovial condition here, the average was $6.28, while in the sad condition it was $4.94. As such,
it appears as though inducing people to experience joviality will increase the amount they are willing
to pay, more than inducing sadness will decrease this amount. That said, and although we had a
comparison group, future research could include a control condition (e.g., an indifferent affective state).

5. Conclusions

This preliminary research has real-world applications. Research (e.g., [15]) shows that music can
influence emotions which, in turn, can influence the multisensory perception of beer. Here, we show
that other elements of the environment (e.g., what is played on television sets in establishments
that serve beer) may also influence the drinking experience. However, it is important to stress that
this conclusion depends on whether effect sizes, CIs, and Bayesian analyses or p-values are used to
interpret the results. If establishments that serve beer (e.g., restaurant, bars) are able to manipulate the
environment such that their patrons are induced to experience joviality, there should be a tendency to
rate the beers they serve as being sweeter, of better quality, and having a more pleasant taste, relative
to those establishments where patrons experience sadness. Importantly, they may also be willing to
pay more. Conversely, if the establishment serves poor-quality beer, sadder people will be more likely
to critically analyze it! From a theoretical perspective, this preliminary study is the first to isolate the
specific emotions of joviality and sadness as potentially influencing the perception of beer.

A limitation of this study is the small sample size which, depending on the analyses one favors,
limits the generalizability of the results and conclusions that can be drawn. That said, this area of research
is relatively new and some of the existing studies, upon which this study was built, have similarly
small sample sizes (e.g., n = 48 [3]; n = 49 [19]). Clearly, additional research with larger samples that
more fully represent the population is needed. Nevertheless, this preliminary study contributes to our
understanding of the role of emotions in beer perception, from the broader higher-order dimensions
of positive and negative affect to specific basic emotions, and at the very least, provides a fascinating
direction for future research.
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