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Abstract
Purpose –Music has a priming effect on product selection. The purpose of this paper is to extend the current
understanding on this issue using an experimental design incorporating behavioural and brainwave data.
Design/methodology/approach – An experiment with 40 participants was conducted to explore how and
why wine tasting preferences would be primed by different genres of musical stimuli. Electroencephalographic
measurement was adopted to measure participant brainwave activity in two experiments, each involving two
rounds of wine tasting, and the treatment was administered between the two rounds.
Findings – Significant associations between the musical stimulus genre and participant change in wine
selection were found, and the musical stimuli resulted in different brainwave activities because participant β
and γ wave activities significantly differed in the first and second wine tasting rounds. Correlational analyses
indicated that α, β and γ wave activities generated by the musical stimuli were significantly but negatively
correlated with α wave activity. α wave activity in the musical stimulus phases was significantly negatively
correlated with β wave activity in the second round of wine tasting, and the other associations were
significant and positive.
Originality/value – This study highlighted the priming effect of musical stimuli in wine tasting.
Empirical evidence derived from experimental research was analysed with behavioural and brainwave data.
This study’s original contribution is that it explored wine tasting preferences from a neuromarketing
perspective. The results of this study can provide empirical evidence on how to effectively use music in
marketing strategies.
Keywords Music, Neuromarketing, Priming effect, Wine selection
Paper type Research paper

1. Introduction
It has been stated that an individual’s environmental sensory experience would prime the
individual’s response to stimuli (Simner et al., 2010). Numerous studies have examined the
effect of music on affective, behavioural and temporal variables (Bhatti et al., 2016; Shih
et al., 2009). Music is considered as the language of emotion and plays a vital role in social
communication, further affecting behavioural patterns (Bhatti et al., 2016). Some types of
music may reduce an individual’s anxiety, whereas others may increase anxiety levels
(Scheufele, 2000). The effect of music on consumer behaviour has been of great
research interest, and it has been postulated that music would exert greater influence
on sophisticated products such as luxury and technological goods. The concept of
“musical fit” reflects the fact that consumer purchasing decisions would be influenced
by how background music activates their superordinate knowledge structures (Yeoh
and North, 2012).
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Recent studies have further indicated the effect of music on one’s dining experience
(Carvalho et al., 2016; Spence et al., 2014; Wang et al., 2017; Wang and Spence, 2015, 2018).
For example, North et al. (1999) and Wang and Spence (2018) reported that the level of
matching between music and wine may significantly influence the tasting experience, i.e.
music-taste congruency does play a vital role in one’s intake of drink/food. They also called
for more empirical evidence to examine the effect of music on food/drink tasting attributes.

Given the fact that over 70 per cent of purchasing decisions are made at the point of
sale, marketers are striving to provide positive connection between consumers’ emotion
and their products (Horska et al., 2016). Particularly in wine business, consumers
ordinarily select a bottle of wine for hedonistic reasons for special occasions instead of
considering cost (Olsen et al., 2012). Any specific reason such as product category cannot
fully explain how product selections are made (Bruwer et al., 2017); in fact, behavioural
theory suggests that people tend to depend on their feelings when making decisions
(Scorrano et al., 2018). Therefore, exploring hidden secrets related to one’s emotion is of
great value to wine marketing. In light of this, it has been asserted that specific music
genres may be able to activate an individual’s knowledge structure, which is considered to
influence one’s product choices, and food/drink products are no exception. Numerous
studies (Biswas et al., 2018; Harrington et al., 2015; Jeon et al., 2016; Michel et al., 2017;
North et al., 2016; Soh et al., 2015; Zellner et al., 2017) have investigated the effect of
background music a restaurant plays on customer purchase intentions. For example, it
has been found that background music with more low-pitch notes will relax consumers
and promote healthy food sales, whilst high-pitch sounds will excite consumers and lead
to unhealthy food choices (Biswas et al., 2018). In a similar vein, the experiment of Zellner
et al. (2017) revealed that background music and diners’ food selections were influenced by
the country of origin of the background music; specifically, playing Spanish background
music led more diners to order paella instead of Italian Parmesan cheese. Moreover,
classical music might incur customers’ intention to order expensive dishes and French
music could lead to better sales in French wines. The positive relationship about the
“match” of music genre and foods have been confirmed empirically (Shih et al., 2009) but
specific explanations underpinning the influence of music on our decision is still
underexplored (Bhatti et al., 2016). Moreover, it is to our best knowledge that pertinent
phenomenon has not been extensively discussed through the lens of neuromarketing.

Neuromarketing is an emergent interdisciplinary field of study that integrates
psychology, neuroscience, marketing and economics to understand and analyse consumer
cognitive and emotional response to marketing stimuli (Lee et al., 2007; Malär et al., 2011;
Sebastian, 2014). Rationale of neuromarketing lies on the postulation that understanding
how consumers’ brains perceive, process, think and react will make marketing strategies
more effective (Horska et al., 2016). Before the advent of neuromarketing, the conventional
ways of marketing research gradually showed their limits because reliability as well as
validity of such studies depend greatly on the participants’ willingness and competence to
express their feedback towards marketing stimuli (Ariely and Berns, 2010). With the
neuroscience method to reveal individual’s brain activities, marketing scholars as well as
practitioners will be able to extract valuable insight on consumers’ subconscious responses
to marketing stimuli (Morin, 2011).

Given the marked complexity of the human brain, neuromarketing research is at the
embryonic stage (Morin, 2011). Interactions of neurons with electrochemical signals in the
brain will generate electric and magnetic fields that can be picked up by
electroencephalogram (EEG) to represent different signal patterns in terms of frequency
and amplitude (Horska et al., 2016; Hossan and Chowdhury, 2016; Makada et al., 2016;
Ramdinmawii and Mittal, 2017). The characteristics of brainwaves vary according to the
state of individual activities and emotions. According to the frequency range, five bands
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(δ, θ, α, β and γ) are usually considered in academic research and clinical practice (Ismail
et al., 2016). Detailed descriptions on the five brainwaves and how they are interpreted in
terms of an individual’s state of mind are shown in Table I.

2. Theoretical background: studies on the priming effect
As McNamara (2005) coined the term priming as “an improvement in performance in a
perceptual or cognitive task, relative to an appropriate baseline, produced by context or
prior experience” (p. 3), priming can be used in knowledge activation to result to specific
outcomes (Minton et al., 2017). The priming effect refers to a situation in which priming of an
item or issue may influence people’s judgement, which has been extensively discussed in the
related research on cognitive media effect (Wang, 2007). As the tripartite model empirically
validated by Breckler (1984), priming effects can be attributed to three aspects, namely,
affective, behavioural and cognitive and this present study was designed to explore how the
priming effect of musical stimuli influences consumer decisions on wine selection. Klauer
and Musch (2003) further indicated that priming can be both affective and cognitive but that
affective priming would be stronger. Minton et al. (2017) defined affective priming as the
technique of using stimuli to influence an individual’s affective response and cognitive
priming is employed to change one’s thoughts. Most stimuli for cognitive priming comprise
words and thus cognitive priming is also known as semantic priming and is prevalently
discussed by most marketing research.

A recent study suggested that unconscious affective priming is engendered by
individual’s automatic mechanism, whereas conscious affective priming is usually triggered
cognitively (Lu et al., 2018). People automatically and unconsciously tend to evaluate
incoming stimuli as positive or negative (Kawakami and Miura, 2018). Behavioural priming
effects refer to change in one’s behaviour framed by the primed constructs, which reflects
his/her responses to the perceived constructs (May and Irmak, 2018). Nevertheless,
Mamalaki et al. (2017) stated that it remains unclear how music and its characteristics affect
one’s eating and drinking behaviours. This paper aimed to extend the current knowledge on
this issue by exploring whether the priming effect of music would affect consumer wine
selection. The aim of this study was to provide researchers and the food and beverage
industry with insight on how priming with musical stimuli may influence consumer wine
selection behaviour. Three research hypotheses are drawn to be examined by this study:

H1. Participant selection of wine change significantly after the presentation of the
musical stimuli.

Brainwaves Frequency Individual’s state of mind

δ 0.5–3 Hz Representing an individual in a state of healing and good sleep, usually
accompanied by the release of growth hormone

θ 3–8 Hz It represents one in the state of deep relaxation, meditation and good memory. It
usually occurs when an individual enters a light sleep or a conscious dream. It is
related to the relief of stress and the memory of long-term memory

α 8–12 Hz Representing the state of creation, relaxation and visualisation that is very beneficial
to the generation of vitality and creativity. It is the ideal condition for solving problems

β 12–27 Hz Representing a state of alertness and concentration, keeping the individual sharp
and focused. At this time, the brain will be more conducive to the work of message
analysis and preparation

γ W27 Hz Representing learning, memory, language processing and the state of
consciousness that will disappear from anaesthesia to deep sleep

Source: Ismail et al. (2016)

Table I.
Description on
brainwave and
an individual’s
state of mind
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H2. Participant brainwave activities would significantly differ between the two rounds
of wine tasting.

H3. Brainwave activity whilst listening to the musical stimuli would be correlated with
brainwave activity during the second round of wine tasting.

3. Research methodology
3.1 Participants
In this study, musical stimuli were used as control variables to explore the priming effect of
music on participant preference of red wine. The experiment was performed on the campus
of two universities in Southern Taiwan. As an experimental research, convenience sampling
approach was adopted by this present study as many other experimental studies did,
however, convenience sampling would potentially have biased samples (Boehnke et al.,
2011). Therefore, in this present study, participant recruitment information was posted a
social network platform, including clear guidelines on the participation requirements, i.e.
having had no wine tasting experience. Through this way, the selection of research
participants was not solely made by the researchers which made up the disadvantage of
convenience sampling to the utmost. In total, 48 individuals responded to the recruitment
post and 40 (18 male and 22 female) were invited to participate in this experiment, and the
average age was 22.75 years (range, 21–35 years; SD¼ 2.10 years). Among the excluded
potential participants, three had food allergies, two had received training in catering
services, one had participated in a Spanish study tour, one was left-handed and one had not
reached the legal drinking age in Taiwan. All participants claimed that they had not
travelled or lived in the related countries (i.e. France and Spain) to eliminate potential
confounding of personal preference (Yeoh and North, 2012). All participants were naïve to
EEG or other neuroscience-related experimental protocols. The participants further
claimed no brain-related disorders, hearing impairment, or food allergies and they were all
right-handed. All participants reported that they had not received training on wine tasting
and that they had no profound knowledge of wine. They were not familiar with French
chansons and Spanish songs (i.e. the musical stimuli of this experiment) or the French and
Spanish languages. Furthermore, they did not have alcohol addiction. Importantly, they
were not using any medication that would affect gustation. The participants were explicitly
informed regarding the nature, procedures and scope of this study, and all participants
provided informed consent prior to the onset of the experiment.

3.2 Measurements and instrumentation
Electroencephalogram (EEG) was used to measure brainwave activity, which has been
extensively used in research and clinical practice to evaluate an individual’s real-time
emotional reactions towards specific stimuli (Palmiero and Piccardi, 2017; Wu and Sun,
2018), particularly that music perception and emotional processing are interweaved, which
may lead to EEG power change (Lin et al., 2010). Furthermore, EEG is considered the
optimal modality for recording human brainwave activity (Lokannavar et al., 2015).
Neurosky Mindwave, a non-invasive instrument attached to the forehead and ear (referring
to the Fp1 and A1 positions in the international 10–20 system), was used to collect
brainwave data; Neurosky Mindwave has been previously used in marketing research
(Goode and Iwasa-Madge, 2019) and its reliability has been confirmed by scholars such as
Rogers et al. (2016). The EEG equipment used in this experiment can retrieve and record
δ, θ, α, β and γ brainwave activity simultaneously. Moreover, the accuracy and
appropriateness of Neurosky Mindwave as a research instrument to detect brainwave
activity has been previously confirmed (Sun, 2014). The fact that it is inconspicuous can also
minimise the stress or distraction that may occur during brainwave data acquisition, thus
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more accurately reflecting participant brainwave activity (Rebolledo-Mendez et al., 2009).
According to Straticiuc et al. (2016), the effect of music on an individual can be evaluated by
measuring brain activity in the frontal lobe; thus, the brainwave activity collected by this
research instrument should be appropriate for the purposes of this study.

3.3 Experimental design
The experiment was designed to create a real wine tasting experience whilst the
participants received musical stimuli. The design of this experiment was in compliance with
the ethical standards stated in the 2013 Declaration of Helsinki for studies on human
subjects. After informed consent was obtained, the participants completed two experiments
within an interval of one month. Except for the musical stimuli, the processes of these two
experiments were approximately identical; the researcher team prepared two glasses of
wine (French and Spanish) for participants to evaluate. The French wine was a 2015 Val De
L’Ours and the Spanish wine was a 2015 Lobetla Tempranillo. Both these wines were rated
as 3.3 on a scale from 0 to 5 by reviewers on vivino.com; meanwhile, the price of both wines
was approximately $15 because price is an important factor to consumers’ wine choice
(Escobar et al., 2018) and this variable was controlled by this study.

For each experiment, two rounds of tasting were conducted, and the treatment was
administered between the two rounds of wine tasting. In each round of tasting, the
participants were seated in a comfortable chair at a distance of approximately 65 cm in front
of two glasses of wine in a sound attenuated and illuminated room. Both of these two glasses
of wine were identical in terms of volume and colour; additionally, they were served in the
same type of glass. The wine order was counterbalanced for all participants and in each round
of wine tasting, the participants were served 30ml of French and Spanish red wine (the
participants was free to drink any amount of the 30 served ml.). The participants were
requested to state their wine preference in a blind taste test; the researcher team recorded and
analysed the results of their selection as well as their brainwave data. The musical stimuli
used in this study were two French chansons, La Vie en Rose and J’attendrai, and two Spanish
songs, La Paloma and Besame Mucho. The musical stimuli were presented before the second
round of tasting. Afterwards, the second round of wine tasting and selection took place.

To minimise possible EEG artefacts, participants were instructed to minimise their body
movement; meanwhile, they were also asked to relax and feel comfortable during the entire
experiment (Thammasan et al., 2017). Moreover, in order to ensure the reliability, validity,
objectivity and rigour of the research results, all participants listened to the same piece of
classical music for 3 min before the first round of tasting. This was performed to reduce the
effect of the external stimuli on the emotional state of the participants. Additionally, the
participants were also required to drink 30 ml of water for taste correction before each wine
tasting. French and Spanish wines were placed in a random manner in front of each
participant to eliminate the possible effect of position memory. Details of the experiment are
presented by Figure 1.

3.4 Statistical analyses
The present research plans to use the following statistical techniques to analyse the
collected data. Descriptive statistics including frequencies and percentage were used to
depict the numbers of participants whose selections of wines before and after the treatment.
Furthermore, the χ2 test was employed to explore the significance of participant wine
selection change after the presentation of the musical stimuli. With respect to brainwave
activity in this present study, brainwave data (δ, θ, α, β and γ) were transformed to
standardized percentages to be analysed and contrasted. According to Bishara and Hittner
(2012), when the sample size is greater than 20, the data may be transformed to fit the
normal distribution and be used for Pearson correlation analysis with low possibility of
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Type I and Type II errors. De Winter (2013) also indicated that paired sample t-tests can be
used with small sample sizes. Therefore, in this study, the paired sample t-test a and
Pearson’s r was used to investigate the correlation between brainwave activity during the
presentation of the stimuli and brainwave activity during the second round of wine tasting
Statistical analyses were performed with SPSS version 22.0 (IBM Corp., Armonk, NY).

4. Results
4.1 Priming effect by music
In order to elucidate whether the participant’s choice of wine would be affected by the
musical stimuli, the participants’ subjective selection results were first reported as also
shown in Table II.

As shown in Table II, in the French music phase, 50 per cent of the participants changed
their selection from Spanish wine to French wine after listening to the two French chansons
whilst 35 per cent of them changed from French wine to Spanish wine after having two
Spanish songs as the musical stimuli. The χ2 test was further applied to analyse the data
and revealed that in these two phases of musical stimuli, participant preferences were
significantly different in three categories (“no change”, “change from Spanish wine to
French wine” and “change from French wine to Spanish wine”). It can be concluded from the
results of the χ2 test of independence that the type of musical stimuli was significantly
associated with participant change in wine preference ( χ2¼ 16.54, Cramer’s V¼ 0.46,
po0.001). Furthermore, comparing participant preference changes in the two rounds of
wine tasting with the χ2 homogeneity test, it was shown that when the participants listened
to the French chansons, the ratio of “change from Spanish wine to French wine” was
significantly higher than the ratios of “no change” and “change from French wine to Spanish
wine”. Similarly, the ratio of “selecting French wine instead of Spanish wine” after listening
to Spanish music was significantly higher than the ratio of “selecting from Spanish wine to
French wine”. Based on this result, the first research hypothesis cannot be rejected.
The results of the χ2 analysis are shown in Table II.

Record 1

Calibration

3min

10min 20min

Experiment
Preparation Experiment

30s 5min 6min 5min30s

CalibrationExperimental Intervention1st
Round

2nd
Roundclassical music and water water

listening to the French chansons or
Spanish songs

Record 2 Record 3

Figure 1.
Experiment procedure

Musical stimuli No change
Change from Spanish wine

to French wine
Change from French wine

to Spanish wine

French chansons (n¼ 40) 17 (42.5%)a 20 (50.0%)b 3 (7.5%)a

Spanish songs (n¼ 40) 21 (52.5%)a 5 (12.5%)b 14 (35.0%)a

χ2¼ 16.54***, Cramer’s V¼ .46***
Notes: Each superscripted letter represents a subset of the wine selection category, with a line ratio of 0.05.
***po0.001

Table II.
Descriptive statistics
of participant selection
of wine and χ2 test
results of participant
change of preference
in wine selection
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4.2 Brainwave analysis
Further analyses of brainwave activity were conducted at different stages: whilst listening
to music and during the wine tasting. Paired sample t-tests were used to statistically analyse
the dominant brainwave activities during the two rounds of wine tasting. Specifically, the
activity of three brainwaves (α, β and γ) was compared during the first and second round of
wine tasting; δ and θ waves were excluded because previous studies have indicated that
they cannot be provoked when an individual is awake (Bernardi et al., 2019; Ismail et al.,
2016; Nguyen et al., 2017; Zhong, 2015). The three brainwaves in the two experiments were
recorded and analysed to examine if they would be significantly different. The results of the
t-test analyses are reported in Table III.

The data reported in Table III show that there were significant differences in the
dominant ratios of β and γ waves in the two rounds of wine tasting (in French musical
stimuli, tβ¼ 2.75, po0.01; tγ¼ 3.72, po0.01 whilst in Spanish musical stimuli, tβ¼ 3.69,
po0.01; tγ¼−2.58, po0.05). γwave activity was much more dominant in the second round
of wine tasting after the participants listened to Spanish songs. Based on the results of the
t-test, the second research hypothesis of this study is partially sustained.

Furthermore, Pearson product correlation analysis was carried out to examine whether
participant brainwave activity during the presentation of the musical stimuli would be
correlated with brainwave activity during the second round of wine tasting. Intriguing
findings were produced by the correlation analyses; specifically, α and β wave activities
when the participants were exposed to the musical stimuli were found to be significantly
correlated to the α, β and γ wave activities during the second round of wine tasting. γ wave
activity in the experimental phase was found to be significantly correlated to α wave
activity but non-significantly to β and γ wave activity in the second round of wine tasting. α,
β and γ wave activity when listening to music was significantly yet negatively correlated to
α (rα–α¼−0.26, po0.05; rβ–α¼−0.38, po0.01; rγ–α¼−0.56, po0.001) wave activity in the
second round of wine tasting. Furthermore, α wave activity during the musical stimulus
presentation was also negatively correlated to β wave activity during the second round of
wine tasting (rα–β¼−0.62, po0.001). Conversely, correlations between β wave activity in
the experiments and β (rβ–β¼ 0.43, po0.001) as well as γ (rβ–γ¼ 0.39, po0.001) wave
activity during the second round of wine tasting were positive and significant. Meanwhile, α
wave activity was significantly and positively correlated to γ (rα–γ¼ 0.62, po0.001) wave
activity during the presentation of the musical stimuli and the second round of wine tasting.
Details of the results of this analysis are presented in Table IV.

5. Discussion
Thompson and Vourvachis (1995) suggested that taste was the most significant attribute
correlated to consumer purchasing decisions of wines. For this reason, further exploration
on participants’ state of mind whilst tasting wines will be able to help us extend our current

French Spanish
Brainwaves Round M SD t M SD t

α 1st round of wine tasting 23.62 8.87 0.10 20.51 6.19 −1.37
2nd round of wine tasting 23.43 4.92 23.20 8.02

β 1st round of wine tasting 22.45 2.42 2.75** 22.54 7.30 3.69**
2nd round of wine tasting 19.70 4.96 15.70 5.15

γ 1st round of wine tasting 22.96 6.45 3.72** 23.08 5.80 −2.58*
2nd round of wine tasting 20.72 3.81 27.70 5.62

Notes: *po0.05; **po0.01

Table III.
Paired sample t-test

comparisons between
α, β and γ waves in
the first and second

rounds of wine tasting
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understanding about consumers’ brain activity. Priming effects can affect one’s behaviour,
and auditory stimuli are reportedly effective in inducing such effects (Hinojosa et al., 2009).
Pellegrino et al. (2015) confirmed that consumer tastes would be affected by background
sounds, but evidence on the priming effect generated by various genres of musical stimuli
on one’s wine tasting preferences remains scarce. The aim of this study was to bridge this
gap in knowledge by investigating the priming effect of music on an individual’s wine
preferences. This study found that using French chansons as musical stimuli resulted in
half (50 per cent) of the participants changing their selection from Spanish to French wine.
Moreover, 35 per cent of the participants changed their preference from French to Spanish
wine after listening to two Spanish songs presented as musical stimuli. The priming effect of
musical stimuli was confirmed based on the statistically significant χ2 test of independence
results. A prior study (Laran et al., 2010) confirmed that consumer behaviour will be primed
by numerous marketing strategies; for example, brand names always have priming effects
on consumers, whereas slogans have reverse priming effects. Instead of possible sources of
priming effects used in marketing strategies such as brand names, slogans, brand
representatives and pricing, the present study explored the priming effects of music stimuli
on wine tasting. Compared to other factors, music is easier to manipulate and use at the
point of sale ( Jeon et al., 2016). The result of this experimental study offers an alternative
approach to the marketing strategies of wine sales, i.e. applying the priming effects of music
to consumers before their arrival to the sales point and expanding marketing interventions
in terms of time and location as suggested by Biswas et al. (2018). However, the priming
effect remains a debatable issue in psychology, and thus more evidence is needed (Minas
and Dennis, 2019). Insightful information on the priming effect of musical stimuli can be
drawn by analysing participant brainwave activities, and thus further comparisons on
participant brainwave activities during the two rounds of wine tasting were conducted.

The paired sample t-test results incorporating the brainwave data also showed that
significant differences existed between the dominant ratios of participant β and γ wave
activities during the two rounds of wine tasting. The dominant ratios of α wave activity
were not significantly different in this study because αwave activity does not appear to be
influenced by emotion, which can be evoked by music (Lin et al., 2010). One explanation is
that the musical stimuli successfully primed the participants’ brain neuron activities.
Music tempo does influence β wave activity (Hurless et al., 2013), increasing with the
tempo of musical stimuli (Tay and Ng, 2019), and the French chansons and Spanish songs
selected for use in this study were slow in tempo, which would hamper the activity of β
waves. In this study, β wave activities were the least remarkable in both the French and
Spanish music phases. One possible reason may be that both the French chansons and
Spanish songs relaxed the participants. γ wave activity has been known to be “stimulus
induced” (Muthukumaraswamy et al., 2010), which can always be triggered when one is
required to make decisions, and the increased γ band will appear when one is in
ambiguous states (Castelhano et al., 2014). Therefore, it is plausible to assert that the
participants were significantly influenced by the different musical stimuli, which resulted
to their making decision on the second round of wine tasting to be a little more challenging

During presentation of the musical stimuli
α β γ

During the second round of wine tasting α −0.26* −0.38** −0.56***
β −0.62*** 0.43*** 0.19
γ 0.62*** 0.39*** −0.02

Notes: *po0.05; **po0.01; ***po0.001

Table IV.
Correlations of
brainwaves during the
presentation of musical
stimuli and during the
second round of wine
tasting (n¼ 80)
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and eventually changed their choice of preferred wine. Future studies are encouraged to
explore this issue in depth.

Additionally, γ waves are also found to be related to memory (Ismail et al., 2016), which
involve memory and information processing of new information (Straticiuc et al., 2016).
French chansons even lowered the dominant ratio of γ wave activity in the second round of
wine tasting, which may be due to the specific French chansons used in this experiment. γ
wave activity appears to be associated with selective attention (Hughes, 2008) and the
French chansons did not arouse participant attention, and thus, the dominant ratio of their γ
wave activity was lower in the second round of wine tasting. Spanish songs had the
opposite effect, i.e. γwave activity increased after the participants listened to Spanish songs.
Taking into account the participant decisions in the two rounds of wine tasting, the French
chansons had a greater unconscious influence (priming) on participant selection in the
second round of wine tasting.

Correlation analysis was conducted to examine the association between participant
brainwaves during exposure to the musical stimuli and during the second round of wine
tasting; significant correlations were discovered. Music has profound influence on an
individual’s state of mind (Hossan and Chowdhury, 2016; Makada et al., 2016; Ramdinmawii
and Mittal, 2017; Wu and Sun, 2018) and it has been further stated that α synchronisation will
occur if one listens to music that one is familiar with (Straticiuc et al., 2016), which was not the
case in this study. Although participant αwave activity was significantly correlated to β and γ
wave activities, the coefficients were negative. A possible reason may be the participants’
unfamiliarity with the musical stimuli. This finding was in line with the results reported by
Ramdinmawii and Mittal (2017) who found that α wave activity was rather less enhanced by
pop music. Conversely, they also found that pop music may activate β waves and the
correlation analysis of this study indicated that participant β wave oscillations in the musical
stimulus phases had significant and positive correlations with β and γ wave activity during
the second round of wine tasting, which supported the findings of Alvino et al. (2018).

6. Conclusion, limitations and implications
This present study adopted an experimental research design to examine the priming effect of
music on participant wine tasting preference. In total, 40 participants participated in two
procedurally similar experiments with a musical stimulus treatment (French chansons vs
Spanish songs). Their choices on two rounds of wine tasting were recorded and analysed with
the χ2 test, which reported a significant association between the genre of musical stimuli and
the change in preference in the wine tastings. When also considering the brainwave data, it
was found that the musical stimuli induced changes in brainwave activity. Participant β and
g wave activities were significantly different in the first and second wine tastings irrespective
of whether the musical stimuli were French chansons or Spanish songs. Correlational analyses
were conducted to examine the associations between participant α, β and γ wave activities
when listening to the musical stimuli and the second round of wine tasting. The results
showed that α, β and γ wave activity generated during the presentation of the musical stimuli
had a significant but negative relationship with α wave activity in the second round of wine
tasting. γ wave activity generated during the presentation of the musical stimuli was not
significantly associated with β and γ wave activities during the second round of wine tasting.
Furthermore, α wave activity during the presentation of the musical stimuli had a significant
and negative relationship with β wave activity during the second round of wine tasting, and
the other associations were significant and positive.

One limitation of this study is that unexamined factors may have affected the results.
First, the underlying reason why the wine tasting would be primed by listening to music
remains unclear. For example, sensory attribute of the wine may be one. The number of
participants who changed their preference from Spanish to French wine was greater than
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the opposite, and the potential reason may be that the two French chansons matched
better the sensory attribute of the French wine, but Spanish songs did not have such a
strong effect to match Spanish wine. Future studies are suggested to explore this issue
with sensory analysis to provide us with empirical evidence from the perspective of
sensory study.

Moreover, the participants of this study were randomly recruited volunteers who had the
same cultural background; thus, the sample size was not sufficiently large and participant
backgrounds were not diversified to generalise the results. Therefore, if more participants
can be included in future studies, more insightful information may be elicited for practical
and theoretical reference. Last but not least, we explored the priming effect of two particular
music genres towards an individual’s wine tasting; other potential effects such as types of
music (classic, pop and rock music), volumes, as well as tempo of music were not taken into
account; hence, the results of this study should be interpreted with caution. Future studies
are advised to include these factors in their research design to provide research findings
with greater generalisability.
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