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Abstract

Communal eating reportedly induces changes in food-related behaviors such
as increased consumption and alleviation of indefinite complaints. Here, we
examined the influence of intimacy with co-eaters on the palatability of the
food and the physiological taste thresholds. The study was a single-blind
crossover trial with 16 healthy women aged 18 - 19 years (two close friends x
8) as participants. We examined the effect of four preset conditions with re-
gard to taste (condition 1 = tasting alone; condition 2 = tasting with a friend;
condition 3 = tasting with three unfamiliar individuals; condition 4 = tasting
with a friend and two unfamiliar individuals). Electrical taste thresholds were
measured pre-and post-eating. The subjective evaluation of taste did not
show any significant difference between the four conditions (p > 0.05). How-
ever, the electrical taste threshold significantly decreased when eating with
close friends (p < 0.05). As a factor associated with the meal environment,
co-eating with family or friends appears to influence tastiness; however, in
the present study, it showed no effect on the perception of taste. Nevertheless,
eating with friends significantly decreased the electrical taste threshold and
enhanced the perception of taste. Decrease in the electrical taste threshold
was observed only when eating with a close friend; it was not observed when
eating with other people and showed no association with the total number of
individuals co-eating.
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1. Introduction

Communal dining is one of the most common social activities. Typically, child-
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ren begin to eat with their parent(s) early in childhood. Studies have shown that
food tends to taste better when consumed in the company of others than when
eaten alone [1]. This phenomenon is termed the “social facilitation of eating”
[1], which refers not only to the increase in the volume of food intake but also to
the taste [2]. One of the explanations for this phenomenon is associated with the
positive effect of co-eating on mood; when people eat together, they usually talk
to each other and experience social unity [3]. These positive changes in mood
may result in the social facilitation of eating [4] [5]. Studies have shown that
people tend to consume more food with friends or family members than with
strangers [5] [6]. However, Hirsch and Kramer [7] reported that people did not
consume more food in a large unfamiliar group of 50 to 70 people. Thus, eating
in a crowd does not affect social facilitation. In addition, the quality of social re-
lationships among the group, particularly when eating with familiar people, is
considered to be an important factor for such facilitation. Studies conducted in
children have shown that eating in a group results in an increased food intake
and inculcates good eating behavior and attitudes toward food [8] [9] [10].

However, no studies have investigated the influence of co-eating on the elec-
trical taste threshold; moreover, the effect of eating with a complete stranger or a
person with whom one shares a low level of intimacy on the taste of food has not
been clarified. The present study aimed to investigate the influence of eating
with a familiar group on the taste of food. The present study enrolled 16 female
participants because the taste threshold level in females is known to be lower
than that in males [11].

2. Methods
2.1. Participants

In the present study, 16 healthy female participants (age range, 18 - 19 years;
mean height: 161.8 + 7.6 cm; mean body weight: 52.1 + 7.6 kg) were included.
All participants were unaware of the aim of the experiment and had normal ol-
faction and vision. The study protocol has been approved by the Ethics Com-
mittee of the Niigata University of Health and Welfare (No. 17647-160307).
Each participant provided written informed consent after detailed counseling
regarding the methodology of the study.

2.2. Food for the Preference Survey and Method of Provision

Before beginning the tasting experiment, participants were informed that their
task was to evaluate the taste of different types of food (bread [Chojuku, Shiki-
sima Bread Co. Ltd.], rice cracker [Teshioya, Kameda Co. Ltd.], and gummy
candy [Grape and Orange flavors, Meiji Co. Ltd.]) and that they were free to eat
as much food as they liked. The bread was cut into pieces of 10 cm x 10 cm
(without the crust of the bread slice). The participants completed a short ques-
tionnaire in Japanese regarding their subjective evaluation of each food. Their
responses were assessed based on a visual analog scale (VAS; response options

ranged from “not at all” to “extremely”). The following questions were included:
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“How do you feel regarding the taste of the food”, “How do you feel regarding
the intensity of the taste”, “How do you feel about the texture of the food”, “Do
you like the food”, and “Would you eat this food again”? In addition, before be-
ginning the survey and consuming the foods, the participants were requested to

wash their mouths with ion-exchanged water.

2.3. Experimental Conditions

A single-blind crossover studywas conducted at random, and four conditions
were set (Figure 1): condition 1: tasting alone; condition 2: tasting with a friend;
condition 3: tasting with three unfamiliar individuals; Condition 4: tasting with a
friend and two unfamiliar individuals. Conditions 1 and 2 were treated as
people-related conditions and conditions 3 and 4 were treated as group-related
conditions (Figure 2). Experiments with the four conditions were performed on

separate days at intervals of one or more days.

condition 1 condition 2
A A A
X X X X
condition 3 condition 4
A X A A

Figure 1. Four experiment conditions. A indicates the participant; A and A’ represent
friends; X indicates a person who is unfamiliar to A.

Figure 2. Scene of co-eating with four people. Group condition with a friend (condition 4).
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2.4. Experimental Procedure

In the experimental setting, the room temperature was 24.4°C = 0.1°C, and the
humidity level was 47.0% + 0.9% (mean + standard error). Participants were not
permitted to consume any food or drink other than water for at least 2 hours
before the test and avoided salty food and caffeine-rich drinks (coffee, tea, and
green tea) one day prior to the test day. The electrical taste threshold of all par-
ticipants was tested pre- and post-eating using an electrical stimulator meter
(AO-A 41000, Applied Office, Tokyo, Japan). The tongue median groove fungi
form 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 2 seconds. The electrical flow rate was gradually decreased from 32 pA by
2 pA, and the participants had to indicate when the sensation disappeared rather
than when it began. To exclude the influence of visual stimuli, participants wore
eye masks during tasting. The taste threshold experiment was conducted before

and after eating the foods.

3. Statistical Analysis

To analyze the difference between the VAS and taste threshold conditions, we
used Bayesian analysis using the MCMCglmm package of R [12], which is de-
signed for fitting generalized linear mixed models; it employs Markov chain
Monte Carlo (MCMC) methods that represent a combination of Gibbs sam-
pling. The total number of iterations was 200,000, and the size of the burn-in
part was 30,000. The effect was significant if the fit of the model that included
the relevant term significantly differed from the fit of the model that did not in-
clude that term [13]. Accordingly, p-values < 0.05 were considered to be statisti-

cally significant.

4. Results

We analyzed the effects of eating with friends on the taste threshold and VAS
data pertaining to taste. The results of MCMCglmm are summarized in Table 1.
We found significantly lower electrical taste thresholds in the condition of eating
with friends than in other conditions (p = 0.034; Table 1, Figure 3). An increase
in the number of friends by one resulted in a mean decrease in the electrical taste
threshold by 7.41 pA. Furthermore, an increase in the number of people by one
resulted in a mean decrease in electrical taste threshold by 1.66 pA (Table 1).
The number of people eating together tended to change the electrical taste thre-
shold; however, the effect was not statistically significant (p = 0.066; Table 1,
Figure 4). A significant difference was observed between the electrical taste
threshold pre-and post-eating (pMCMC = 0.047 [Table 1]; pre: 8.23 + 0.97 pA,
post: 10.75 + 1.20 pA [Figure 5]).

In addition, no significant difference was observed among the four conditions

with respect to any of the five items (“taste”, “taste intensity”, “taste good”,
“preference”, and “appetite”), as assessed by VAS (Table 2).
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Table 1. Results from MCMC generalized liner mixed-effects models to investigate the
effect of co-eating to test threshold.

Effective sample size Post mean p
Random effects
subjects 9850 31.48
Fixed
persons 9850 —-1.66407 0.0653
friends 9492 —7.41302 0.0343*
pre-post 9850 —-2.51851 0.0467*
persons:friends 9850 2.69712 0.0317*
Intercepts 9344 14.6766 <1 x 1070

n = 8 pairs. *: Significant difference at p < 0.05.

Table 2. Results of subjective evaluation of physical condition, hungry level and taste in
each condition.

condition

1 2 3 4 P
physical condition 3.67 £ 1.07 4.42 £ 0.51 4.50 £ 0.67 391 +1.14 0.522
hungry level 4.42 +1.00 392+1.24 4.17 £ 0.83 3.82+1.17 0.335
taste 58.8 £20.9 64.1 £18.3 57.4+199 65.1 £22.2 >0.05
taste intensity 42.8+23.3 404 + 224 49.1 £ 222 50.1 +£23.8 >0.05
good taste 63.5+18.1 64.8 £21.0 57.3 £16.6 63.5 +20.5 >0.05
liking 60.9 £ 224 65.1 £23.1 589 +21.1 62.0 £23.3 >0.05
appetite 57.6 £22.6 63.3+£22.2 57.4+24.1 59.1 £24.8 >0.05

Results of a total of 32 experiments with 4 trials x 8 pairs. All taste before survey (pre) and after preference
study (post) electric taste threshold value.

*

1 V—\

10

electrical tats threshold (pA)

alone with friends
n=16

Figure 3. Estimated effect of friend’s existence on taste threshold in micro amps (pA).
Asterisk indicates a significant difference (p < 0.05).
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Figure 4. Effect of the number of persons on taste threshold in micro amps (pA).
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Figure 5. Difference between pre- and post-eating taste threshold in micro amps (nA).
Asterisk indicates a significant difference (p < 0.05).
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5. Discussion

This study aimed to examine the influence of eating food with friends on the
taste threshold. The key finding was that the condition of eating with friends
enhanced taste sensitivity compared with the condition of eating alone or with
unfamiliar individuals. However, no significant difference was observed among
the conditions of eating with friends, eating with unfamiliar individuals, and
eating alone.

The electrical taste threshold, which is an indicator of physiological change,
was significantly decreased when eating food with close friends (9.89 + 1.12 pA
vs. 9.10 = 1.12 pA; Figure 3, Table 1). Electrical taste threshold measurement
involves nonspecific stimulation of taste cells and nerves with a weak electrical
quantity and the measurement of nerve fiber excitation [14]. This methodology
is used to measure the taste threshold in medical settings for evaluation of taste
disorders, and its reliability is reported to be high [15] [16]. In this study, the
taste sensations were not limited to five basic tastes.

Several factors may influence the taste threshold such as age, saliva volume,
color and odor of food, physical condition, local environment, and emotional
factors [17] [18] [19]. In this study, we focused on the effect of four conditions
on the emotions. The participants consumed the same bread indifferent meal
environments.

Depression was inferred to be lesser when eating with close friends than when
eating with strangers. In this study, eating with a close friend (conditions 2 and
4) significantly decreased the electrical taste threshold compared with the condi-
tion without friends (conditions 1 and 3). However, one of the factors showed a
difference with regard to depression (Table 1).

The taste of food and whether it is “delicious” is determined by its complex
physical and chemical properties, including attributes such as temperature and
smell. In addition to the sensory elements directly connected to the food, the
physical condition of the consumer and external environmental factors majorly
influence the taste of food. Furthermore, the perception of taste was reported to
be closely associated with parasympathetic nervous activity [20]. Factors such as
background music and stress have been reported to be associated, such that back
ground music directly influences the biological indicators of stress such as hor-
mone levels (e.g. cortisol), blood pressure, and perceived anxiety.

Compared with eating with strangers, eating with close friends has a para-
sympathomimetic effect that relieves stress. Thus, eating with friends is consi-
dered to decrease the electrical taste threshold and enhance the taste of food. We
used conditions 1 - 4 as the model of co-eating (Figure 1). There were no signif-
icant differences among the five items (ie. “tastiness”, “taste intensity”,
taste”, “liking”, and “appetite”), as evaluated using VAS (Table 2). It has been

good

reported that co-eating does not necessarily increase the score of “tastiness”.
Kusano-Tsunoh et al [21] have reported that eating behavior is affected by
the presence of other people. Co-eating was shown to increase food intake re-
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gardless of age (social promotion) [22] [23]. However, suppression of food in-
take when co-eating has been observed, and Herman, Roth, & Polivy [24] have
proposed a model that comprehensively considers food intake.

The electrical taste threshold, which is an indicator of physiological changes,
was decreased when eating with close friends (9.89 + 1.12 pA, 9.10 £ 1.12 pA;
Figure 3, Table 1). Positive emotions may have resulted in a decreased taste
threshold. However, VAS measurements did not reflect a change in “tastiness”
when co-eating (Table 2). These results suggest that factors other than the bio-
logical changes may influence the perception of taste. Further study is required
to clarify these differences between the perception of taste and physiological
changes.

Changes in food intake (energy content and weight) are objective indicators of
eating behavior; however, it is difficult to accurately assess subjective factors
such as emotion and the perception of taste. Our findings are consistent with the
results of Mierson et al [14] who reported that co-eating does not necessarily
improve the sense of “tastiness”.

Several studies conducted in Japan and overseas have documented the effect
of co-eating among children at home [25] [26]. Hammons reported that the
frequency of shared family meals is significantly related to nutritional health in
children. In addition, the children are less likely to engage in unhealthy meals.
However, no studies have investigated the influence of co-eating on the electrical
taste threshold in adult subjects. In addition, there is no report regarding the in-
fluence of interpersonal intimacy on the electrical taste threshold when co-eating.
The present study examined the taste threshold under various co-eating condi-
tions. However, considering the association between parental density and taste
threshold with people who eat together every day, research on the influence of
familiarity on co-eating requires further development. Eating has a formative ef-
fect on the development of human nature. Communal eating provides an op-
portunity for communication, promotes sensibilities, and shapes emotional de-
velopment. However, it may be difficult to create such meal environments be-
cause “individual food” and “eating alone” has become more common. Thus, it
is important to consider not only the issue of “eating alone” and “individual
food” but also “who to eat with”. In addition, further studies may help develop a
better meal environment by considering physiological changes in addition to the
mental impact of co-eating.

As the limitation of this study, this experiment was conducted in a situation
different from the general meal of eating bread for few minutes; therefore, fur-
ther studies are needed to check whether the same results would be observed
while actually eating meal.

In conclusion, when considering “who to eat with” as a factor associated with
the meal environment, eating meals with family or close friends appears to in-
fluence “tastiness”; however, in this study, no significant effect on “taste” was
observed. It was found that eating with friends significantly reduced the electric-

al taste threshold, which enhanced the perception of “taste”. Reduction in elec-
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trical taste threshold was observed only when eating with a close friend; the total

number of individuals who were co-eating did not affect the taste threshold.
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