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Abstract 
The purpose of this study was to investigate whether the opinions of people 
eating together affect the taste of the foods they eat. In addition, if the opi-
nions of others influence taste for one of the people eating with them, are the 
others’ opinions related to the empathy of individuals? Finally, this study was 
also intended to consider whether the taste threshold changes depending on 
the opinions of others. Twelve healthy young women (aged 18.4 ± 0.8 years; 
mean ± SD) participated in the present study. The participants tasted bread 
under three conditions: 1) quiet condition: a participant ate with three quiet 
persons, 2) positive condition: a participant ate with three persons who were 
talking favorably about taste, and 3) negative condition: a participant ate with 
three persons who were talking negatively about the taste. The electrical taste 
threshold was tested before and after tasting the bread, and a visual analog 
scale (VAS) was completed immediately after the tasting. Before the first trial, 
participants were asked to complete the Interpersonal Reactive Index (IRI). In 
the positive condition, the taste score increased significantly compared with 
the negative condition. There was no significant relationship between taste 
and empathic concern. To our knowledge, taste changed according to the 
comments of other people who were eating together. However, the change in 
taste due to the other’s speech was not related to the individual’s empathy. 
The results of the present study suggest that people experience food as deli-
cious when others eating with them comment about the food being “deli-
cious,” and this tendency did not depend on individuals’ empathy. 
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1. Introduction 
Eating is important as a means of communication, in addition to maintaining 
life. It is well known that people’s taste experiences are improved when another 
individual is present, in comparison to eating alone [1]. This promotion effect of 
eating with another person is called the “social facilitation of eating,” which re-
fers not only to increases in the amount of food intake, but also to taste as well 
[2] [3] [4] [5]. The number of people present was positively correlated with meal 
size [6]. One explanation for this phenomenon concerns the positive mood effect 
derived from people’s active communication while eating with others and trying 
to establish a good relationship [7]. Thus, as eating with others brings about a 
positive change in mood, this positive change might lead us to the social facilita-
tion of eating [8] [9]. We eat with someone to be sociable. However, one of the 
reasons we co-eat is a desire to eat more than when eating alone [10]. We eat 
more when we co-eat with close friends and family than when eating with other 
people [9] [11]. In this way, there are many positive reports concerning the “so-
cial facilitation of eating” by co-eating. 

There are many reports that taste is more delicious when co-eating than when 
eating alone [5]. However, it is unclear what affects taste during co-eating. Kihl-
berg and Caporale reported that the taste of food changes with advance informa-
tion on food [12] [13]. Furthermore, Siegrist reported that delivering prelimi-
nary information on delicious or bad food significantly affected the taste, but al-
so indicated that the taste did not change when information was provided after 
tasting [14]. If taste changes according to advance information, the magnitude of 
change may be related to individuals’ empathy. Moreover, while there are re-
ports that taste changes according to advance information, there is no report on 
changes in the taste threshold. 

Therefore, we decided to pay attention to the content of opinions of people 
who are eating together, which were not stated in advance. The purpose of this 
study was to examine the influence of others’ opinions on taste. In addition, if 
the opinion of others influences taste, is it related to individuals’ empathy indi-
viduals? Finally, the study also intended to consider whether the taste threshold 
changes depending on others’ opinions. 

2. Participants and Methods 
2.1. Participants 

Twelve nonsmoking, young healthy women (aged 18.4 ± 0.8 years, BMI: 20.2 ± 
1.7; mean ± SD) participated in the present study. They had no food allergies. 
The study protocol was approved by the Ethics Committee of Niigata University 
of Health and Welfare (No. 17834-170608). Each participant provided written 
informed consent after the experimenter’s explanation of the aims and metho-
dology of the study. 

2.2. Tasting 

Participants arrived after having no food in the two hours prior to testing, and 
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were instructed to sit on a chair behind a rectangular table (150 × 80 cm). Before 
the tasting, participants were asked to try tasting new bread that was being de-
veloped. A 10 cm × 5 cm piece of white bread without the heel, (Choujuku, Sthi-
kishima Bread Co., LTD., Aichi, Japan) was placed on a white paper dish. Par-
ticipants tasted the bread under three conditions in randomized order, at least 
three days apart. In condition 1, the participant ate with three strangers who ate 
quietly (quiet condition). In condition 2, the participant ate with three strangers 
who spoke positively about the white bread (positive condition). In condition 3, 
the participant ate with three strangers who spoke negatively about the white 
bread (negative condition). In all three conditions, the strangers never spoke to 
the participant. In the three conditions, 15 g of white bread was tasted. The elec-
trical taste threshold was measured before and immediately after tasting the 
bread [15]. Participants washed out their mouth with ion-exchanged water be-
fore and after tasting. A physical condition and hunger scale was completed each 
time. Each participant was required to rate the deliciousness, texture, taste pala-
tability, intensity of taste, and appetite using a visual analog scale (VAS) with 
scores between 0 and 10, and the order of the conditions was randomized for 
each participant, (Figure 1). 

2.3. Apparatus 

Electrical taste thresholds were measured with an electric stimulator meter 
(AO-A 41,000, Applied Office, Tokyo, Japan). To test the threshold, the tongue 
median groove fungiform papilla (chorda innervation dominant region) was 
used as the contact point of the electrode (stainless steel, 5-mm diameter). The 
stimulation time was set to two seconds. The electric flow rate was gradually de-
creased from 32 μA, and the participants indicated when they felt stimulation. 
To exclude visual information, participants wore eye masks during the tasting. 
The experiment was conducted over a total of four days. 
 

 
Figure 1. Visual analog scale (VAS). 
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2.4. Measures 

After the participants agreed to participate in this experiment, they were asked 
to complete the Interpersonal Reactive Index (IRI, with four subscales: perspec-
tive-taking, fantasy, empathic concern, and empathic distress) [16]. Immediately 
after the tasting, the participants’ indicated their responses on a 10-cm line 
(VAS). The short questionnaire contained 5 items that measured deliciousness, 
intensity of taste, texture, taste palatability, and appetite.  

2.5. Data Analysis  

Generalized linear mixed models (GLMMs) were used to determine the impact 
of various factors. One of the merits of GLMMs is that they can manage nested 
data. Additionally, they can incorporate not only fixed effects, but also random 
effects, such as different response tendencies among the participants. In fact, 
GLMMs have been used in recent eye-tracking studies [17] [18] [19]. For the 
obtained data, we used the lmer function of the lmer Test package available in R 
(R, Version 3.2.4, Development Core Team, 2011). 

In the GLMM analysis, we set “Condition” (positive, quiet, negative), “VAS” 
(delicious, taste palatability, intensity of taste, texture, appetite), and “electrical 
taste threshold” as fixed effects, and participant ID, physical condition, hunger 
level, temperature, and humidity as variable effects. We performed an analysis of 
variance (ANOVA) using the data acquired from the GLMM. We used the 
Kenward-Roger approximation of the degrees of freedom for this analysis. Then 
for the multiple comparisons, we calculated differences of least square means 
and confidence intervals for the fixed factors of the linear mixed-effects model. 
For all analyses, p < 0.05 was considered statistically significant. 

3. Results 

The physical condition (1 to 5, bad to good) and hunger range (1 to 5, bad to 
good) are shown in Table 1. There was no significant difference in physical con-
dition between the three conditions. The hunger values differed significantly 
between positive and negative conditions (p < 0.001, 95% CI-0.665 to -0.208). 

The scores for taste, intensity of taste, texture, taste palatability and appetite 
are shown in Figure 2. The mean taste score in the negative condition (59.5 ± 
4.7) was significantly lower than the scores in the quiet (76.4 ± 4.5) and positive 
conditions (81.0 ± 4.5) (p < 0.001, 95% CI 66.7 to 86.0, 95% CI 71.4 to 90.7, re-
spectively). On the other hand, there were no differences in appetite among the 
three conditions. 

Interpersonal Reactive Index (IRI)  

The scores for the IRI (perspective taking, fantasy, empathic concern, and per-
sonal distress) are shown in Table 2. The relationships between VAS values and 
IRI scores are shown in Table 3. There were no relationships between delicious-
ness and empathic concern, perspective-taking, fantasy, and personal distress  
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Table 1. Physical condition. 

Condition Physical condition Hunger level 

quiet 3.9 ± 0.4 4.4 ± 0.1 

Positive 4.2 ± 0.2 4.5 ± 0.2 

Negative 3.7 ± 0.4 3.8 ± 0.4 

Mean ± SD, n = 12. 

 
Table 2. Interpersonal reactive index score. 

Prespective taking 35.1 ± 5.8 

Fantasya 31.6 ± 7.8 

Empatic concern 32.3 ± 4.8 

Personal ditress 34.3 ± 4.6 

Mean ± SD, n = 12. 

 
Table 3. VAS and IRI score. 

Subject 
number 

IRI score 
Condition 

Quiet Positive Negative 

1 41 82 49 62 

2 35 74 79 61 

3 39 76 79 -*) 

4 34 42 83 41 

5 29 66 67 42 

6 26 73 92 77 

7 34 100 78 52 

8 32 96 99 82 

9 33 91 92 90 

10 32 96 97 72 

11 24 51 88 60 

12 29 87 91 22 

n = 12, *): Experiment conditions for preference study were not prepared. 

 

 
Figure 2. Results of sensory test. 
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(p < 0.05). On the other hand, texture had a significant relationship with pers-
pective-taking, and taste palatability was significantly related with perspec-
tive-taking and fantasy. The appetite value had a significant relationship with 
fantasy. 

The electrical taste threshold did not differ significantly among the three con-
ditions (Table 4) (p = 0.556, 95% Cl −0.307 to 6.78), nor between pre- and 
post-tasting (p = 0.371, 95% Cl −2.31 to 6.08). 

4. Discussion 

The purpose of this study was to investigate whether the opinions of people eat-
ing together affect the taste of the foods they eat. In addition if they change, 
whether the change is related to an individual’s empathy, furthermore, the study 
endeavored to clarify the influence of remarks by others on changes to the taste 
threshold. The most important finding of our study was that taste changes ac-
cording to the comments of other people who are eating together. However, it 
turns out that the change in taste due to remarks by others was not related to the 
individual’s empathy. In addition, the electric taste threshold is not change de-
pending on the remarks by others. 

There are many reports that the taste of food is decreased when eating alone 
[5]. However, it is unclear what affects taste during co-eating. Therefore, we fo-
cused on the content of opinions during co-eating. Others’ comments at the 
time of co-eating were related to significantly higher scores for taste, texture, and 
taste preference in the positive comment condition compared to the negative 
condition (Figure 1). There are many reports that taste assessment changes ac-
cording to prior information on food. Kihlberg found that taste assessment was 
higher when information on organic bread was given in advance, compared to 
general bread [12], and Caporale and others examined that the taste evaluation 
will change by telling information on the beer manufacturing technology before 
the beer tasting [13]. Fouremoer, Siegrist indicated that providing preliminary 
information, such as whether food is delicious or bad, significantly influences 
taste assessment, but taste assessment did not change when information was 
provided after the taste survey [14]. In this study, the positive or negative infor-
mation was provided during tasting rather than in advance. Due to the fact that 
the taste assessment differed significantly under these conditions, it is presumed 
that the conversation during the tasting survey has the same influence as the  
 
Table 4. Electical taste thresholde. 

Condition Pre Post 

Quiet 16.3 ± 4.0 18.1 ± 3.1 

Positive 14.2 ± 2.6 15.9 ± 3.2 

Negative 17.0 ± 4.7 18.3 ± 4.6 

n = 9, one person who did not meet the condition and two who did not measure the threshold value are ex-
cluded. 
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information provided in advance, and the content of conversation during eating 
influences the quality of the meal. 

In this study, since opinions were limited to evaluated foods, the evaluation 
results of the participants may have been biased against taste. When another 
person remarks regarding the atmosphere of a place, such as “fun” or “trouble-
some,” the evaluation of the other person’s speech and taste has a different infe-
rence from that in the present study. In addition, future study should examine 
the condition of co-eating, not with a stranger, but with close friends. 

The second hypothesis was rejected, although the degree of influence was re-
lated to the empathic consideration scale when the opinions of co-eaters affected 
the taste rating of the participant. Factors that affect empathy include genetic 
factors such as gender and age, and socio-cultural factors, such as education and 
belief, and environmental factors [20]. In this research, we used the Japanese 
version [21] of the Interpersonal Reactivity Index [16] [22] that integrates emo-
tional and cognitive aspects and captures them in a multidimensional structure. 
The IRI’s empathic consideration scale is known to be higher for women than 
for men [23]. In addition, young women, who typically have a low threshold [24] 
[25], were used as participants to measure taste thresholds, but further studies 
are needed to determine whether similar results can be obtained when targeting 
older women or men. 

In this experiment, the content of the remarks by others who eat together did not 
affect the taste threshold. Individual differences in taste thresholds exist and are 
suspected to influence daily food intake and, consequently, body weight—although 
concrete evidence of this is still lacking [26] [27]. The electric taste threshold of 
this experiment was 16.4 ± 11.4 μA (mean ± standard deviation): the lowest val-
ue was 3.2 μA, the highest value was 40.0 μA, and the normal value was 40.0 μA 
or less [28]. Various factors influencing taste have been reported such as olfac-
tion, hearing, tactility, aging, and stress [27] [29], although visual factors have 
been reported as having the strongest effect on the taste of food and meals [30] 
[31]. Petra Platte and colleagues report that after seeing negative or positive im-
ages, the intensity of sweetness and acidity changes [32]. It is assumed that the 
change of the threshold value was not detected because the content of the re-
marks, not the visual stimulus, was changed and the measurement of taste com-
prised the electric taste threshold instead of the five basic tastes. It was suggested 
that the remarks of others only affected the taste without affecting the taste 
threshold. Further examination is needed as to whether the taste threshold 
changes due to factors other than the visual influences such as the contents of 
the speech. 

de Castro et al. reported that the social facilitation of eating does not only in-
crease food intake, but also improves taste [2] [3] [4] [5]. Fourthermore, re-
searchers have reported that food intake increased with co-feeding [9]. Clende-
nen reported that the amount of energy consumed increased when people dined 
with friends rather than eating together with other people, paying attention to 
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the person they eat together. As a factor to increase intake amount, there is a de-
crease in the consciousness of how much you are eating and how full you are 
[12], and it is said that it makes you feel happy because you will not be wary of 
surroundings [10]. In this study, since the taste survey was conducted after com-
pleting half of a piece of bread, the amount of food consumption could not be 
compared and appetite was used as an indicator instead. If we could adopt a 
method of actually eating as much as desired in the experimental conditions, a 
change in food intake may be observed depending on the condition. 

From the findings of the experiments conducted in the present study, it be-
came clear that others’ comments during co-eating influence taste. Moreover, no 
significant correlations were found between the change in taste ratings and 
scores on the empathic consideration scale. Furthermore, it became clear that 
the electric taste threshold did not change significantly according to the remarks 
by others. It is recommended not to be alone but to eat with someone, but it was 
thought that it is an important factor to eat delicious contents of conversation 
when eating. Further studies are needed to understand the mechanisms by 
which the taste and intake of a meal is promoted by the food environment, in-
cluding cooking and conversation. 

5. Conclusion 

The most important finding of our study was that taste changes according to the 
comments of other people who are eating together, but it turns out that the 
change in taste due to the others’ remarks is not related to the individual’s em-
pathy. In addition, the electric taste threshold does not change depending on the 
opinions of others. The results of the present study suggest that people find the 
food or meal to be delicious when other people with whom they are eating make 
“delicious” comments, and this trend is not changed by empathic concern. 
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