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In this article, eating behavior is discussed from the point of view of various areas of
psychology. First, tasting food and the perception of food palatability are discussed from
the viewpoints of sensory and perceptual psychology and of physiological psychology.
Second, the phenomenology of some social-psychological effects on eating behavior are
introduced - for example, communication at the table, sociocultural variations in food
liking/disliking, and emotional changes after eating. Third, these topics are integrated
and are applied to food businesses. Two conclusions can be drawn: (1) understand-
ing human eating behavior leads one to understand human beings themselves; (2) a
psychological understanding of eating behavior not only gives one broad knowledge
of psychology but also provides businesses and governments with hints for improving
quality of life.

Keywords: eating behavior, taste, food liking/disliking, communication at the table, food
business

Eating behavior has attracted the attention of the public because of its importance
to health, especially in relation to obesity. In this regard, there are many studies
about eating behavior in the fields of neuroscience, clinical medicine, and nutri-
tion. Abnormal behavior, such as overeating and the neural mechanisms that ter-
minate eating, is studied in this kind of research; normal and daily eating behavior
is an important topic in the field of psychology. In this article, I review some studies
about human eating behavior in the fields of social psychology, sensory and per-
ceptual psychology, physiological psychology, and consumer psychology.

Perception of tastes

What is taste? Many people misunderstand this phenomenon. Taste is the sense
that is evoked during eating foods; it is not gustation. Gustation is the sensation
that arises when the taste buds located in our oral cavity are stimulated by the
flavors of foods. We can sense only five taste qualities through gustation: the five
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basic tastes (Figure 1). Sweet is the taste of sugar, and it signals an energy source.
Umami, a term originally used to describe the taste of Japanese soup stock but now
an international technical term, is the taste of amino acids, and it signals the pres-
ence of proteins. Salty is the taste of salt, and it signals a mineral source. Because
these substances are essential for humans, we feel pleasure after tasting them. The
other tastes are sour and bitter. These tastes, together with strong saltiness, are un-
palatable to humans because foods or beverages with these tastes are harmful. No
one would agree, however, that these basic tastes are enough to describe the taste
of borsch or beef stroganoff. The taste of foods and beverages is not a sense felt
with the tongue but is a more complicated sensation, more like a perception.

Hedonic

Sweet | Energy source (Sugars)

Umami| Materials for body (Amino Acids)
alty Materials for body (Minerals) e elE (o]

“s/'/i W Rotten or immature foods
:ii:- - W Toxic substances (nerve/brain)

Figure 1. The five basic tastes.

The taste of juices or foods is changed or diminished when you drink or eat
them with your nose closed. In other words, tasting is smelling. Tastes of foods and
beverages depend not only on gustation but also on olfaction and somatosenses
in the oral cavity. These sensations converge in our brain, as in synesthesia, so we
cannot distinguish taste and flavor. These convergences are developed by our eating
experience and are based on innate brain mechanisms. Thus, this phenomenon is
called learned synesthesia (Stevenson, 2009). Both in rats (Sakai & Imada, 2003) and
in humans (de Araujo, Rolls, Kringelbach, McGlone, & Phillips, 2003), these asso-
ciations occur in the primary taste cortex, the insular cortex. Although the insular
cortex is believed to play an important role in gustatory processing, it also receives
olfactory information (Fu, Sugai, Yoshimura, & Onoda, 2004; Kettenmann, Hum-
mel, Stefan, & Kobal, 1997). Furthermore, cognitive-neuroscientific research with
MEG and fMRI show that the human insular cortex responds to olfactory stimula-
tion directly from the primary olfactory cortex (de Araujo et al., 2003; Kettenmann
etal., 1997). These findings explain why we misunderstand olfaction as taste or why
we cannot distinguish olfaction from taste easily.

One more misunderstanding about taste is the taste map. In this map, it was
suggested that sweetness was detected by the tip of the tongue but bitterness was
detected at the back of the tongue. However, we do not have taste localization, as
suggested by this map; rather, we can taste all qualities in any areas that have taste
buds (Smith & Margolskee, 2001).
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Social-psychological effects on eating behavior:
Maslow’s hierarchy

Figure 2 presents a model of human motivation for eating based on Maslow’s mo-
tivation theory (Maslow, 1943). According to Maslow’s theory, human motivation
develops from physiological motivation, such as hunger, sleepiness, loneliness.
When physiological motivation is satisfied, safety motivation appears. The last and
highest motivation is self-actualization. As each motivation is satisfied, the emo-
tion of satisfaction is evoked. In the eating situation, satisfaction is comparable to
the palatability of foods and beverages; thus in this model I made palatability the
main concept.

Motivation for eating at the instinct level

At the physiological stage, foods and beverages that have a sweet or an umami taste
(or both) are palatable. At the safety stage, we avoid foods and beverages that have a
bitter or sour taste (or both) but eat foods and beverages with familiar tastes. These
behaviors are also observed in rats, monkeys, and other omnivores.

vision, audition

belief, finickiness  self-actualiz “You are what you eat.”
quality of life

coffee, alcohol, brand, social meaning

eating with others / eating alone

knOWIedge' éxperience food culture, nostalgia
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conditioned taste
safety aversion)

(bitter, sour)

instinct / physiological hunger, thirsty,

balance of sweet,
umami, salt

olfaction, gustation

Figure 2. A model of human motivation for eating and for the palatability of foods and bever-
ages. I have based this model on Maslow’s hierarchy of needs.

The behavioral tendency to avoid a novel taste is called food neophobia (Pliner
and Hobden, 1992). In an experiment reported by Mennela and her colleagues
(Mennela, Johnson, & Beauchamp, 2001), pregnant women were randomly divid-
ed into three groups (Figure 3). The women in the first group, CW, were asked to
consume at least 200 ml of carrot juice daily in the third trimester of pregnancy. In
the second group, WC, carrot juice was introduced in the lactation period. The last
and control group, WW, did not consume carrot juice continually. Then the experi-
menters measured the baby’s consumption of carrot cereal. The babies in the WW
group ate very little carrot cereal. This is a food neophobia. However the babies in
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the CW and WC groups did eat carrot cereal. They had tasted carrots via the amni-
otic fluid or via their mothers’ milk; therefore, the taste was familiar to them, and
they had learned that the taste was safe. At this safety stage, we do not select foods
through instinct but through our own experiences.

‘ Neophobia
Third term Period
of pregnancy of lactation *
CW Carrot Juice Water
wWC Water Carrot Juice
WW Water Water CW WC ww

Consumed carrot cereal by
the child at 6 month of age

Figure 3. The results of an experiment to determine the effect of food familiarity
(based on Mennela et al., 2001).

Motivation for eating at the knowledge level

The next stage in Maslow’s theory is motivation for love or belongingness. In Japan,
the eating problem called koshoku has been gaining attention recently. Koshoku
means eating alone; it has been found especially in children and the elderly. Ko-
shoku leads people to have an unbalanced diet or to be undernourished. Also ko-
shoku diminishes the palatability of foods. We feel satisfied when we eat foods with
other people, especially with friends and family members. This emotion is related
to the motivation for belongingness.

Some research has shown that palatability ratings of foods are affected by oth-
ers ratings and by word by mouth. My colleagues and I studied the effect of know-
ing others’ palatability ratings of unfamiliar juices (Sakai, Korosaki, & Fuchimoto,
2013). In this study, participants were recruited to take part in a sensory study of
beverages. They were asked to rate an unfamiliar juice on its palatability (along
with their liking for it, its sweetness, and whether it had an aftertaste) while sitting
at a table with others. Four of the people at the table had been coached to act as
influencers, but the participants did not know that. The participants were asked
to rate two kinds of lychee juice. After they evaluated one kind, the experimenter
asked the participants to wait for a minute to evaluate the other lychee juice, and
the experimenter left the laboratory. During the interval, one influencer at the
table started to talk about the juice that they had tasted. All four influencers at the
table said that the juice tasted bad. Some participants agreed with the evaluations
of the influencers, but others did not. Then the experimenter entered the laborato-
ry again and asked the participants to evaluate the other juice, which was actually
the same juice. Comparing the ratings from the first trial (Pre) to those from the
second trial (Post) revealed that the palatability ratings for the juice significantly
decreased (Figure 4). Similar findings have been shown in other research (Robin-
son & Higgs, 2012).
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Figure 4. Participants’ palatability evaluation of lychee juice was decreased by
knowing others’ negative evaluation of the beverage (based on Sakai et al., 2013).

These phenomena are discussed from the viewpoint of sympathy or of group
pressure for belongingness, both of which are important concepts in social psy-
chology. My colleagues and I are continuing our study of the effects of the social
and psychological context of the eating situation on the palatability of foods and
beverages and on contentment.

Motivation for eating at the belief level

The next stage in Maslow’s theory is esteem. At this stage, one motivates oneself to
be respected by others and to feel self-esteem through others’ respect for oneself.
Achievement of this stage leads to self-confidence and contentment. An example
of this level is motivation to be rich or famous. In eating behavior, preference for
certain brands is an example of this stage.

We studied the palatability of three brands of coffee-flavored lactic drinks
(Sakai & Imada, 2012). The participants in the experiment tasted the same drink
twice, once with the brand logo shown and once without the brand logo shown.
One of the results was that beverages with the logo of the Siren in Greek mythol-
ogy (Brand S) were judged to be 30 percent more palatable than those without the
logo in a blind test. The only difference was the logo. The other two brands did not
have such an effect. The palatability ratings for these two brands did not show any
difference between those with and without brand logos. We interpreted the result
as follows: the brand with the Siren has beverages in markets and coffee in their
coffee shops.

In the second part of the experiment, we asked the question, Why does the logo
make the beverage more palatable? We hypothesized that the participants evalu-
ated the beverage of Brand S as more palatable and more real because they recalled
that the brand had its own real coffee shop from their own memory. Thus we intro-
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duced another two brands (Brand T and Brand D), both of which have lactic drinks
in the market and original coffee in their cafe. In this experiment, only Brand S
was rated more palatable when the logo was shown than in the blind condition.
This effect was not found with the other two brands. Then we used semantic dif-
ferential methods and measured images for the brands. The key factor was fashion
consciousness; participants who (based on their knowledge about the coffee shops)
perceive a brand as more fashion conscious evaluate the beverage with the brand
logo as more palatable.

In the third experiment, we made up a fictitious brand logo that young women
found very fashion conscious. The participants were first introduced to the brand
through fashion-conscious pictures and a logo. Then the participants were asked to
drink and evaluate the coffee-flavored lactic drink. The beverage was the same as
one of the coffee-flavored lactic drinks in the previous experiment (Brand T). With
this fictitious brand, the beverage was more palatable and liked more than the real
brand; we had successfully made a fashion-conscious brand. Although the bever-
age itself was the same, and only the brands were different, palatability ratings for
the beverage showed a statistically significant difference. Palatability ratings of the
new and fictitious brand were comparable to those of Brand S (the most palatable
brand, Figure 5).
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Figure 5. The effect of brands on the rating of beverages (based on Sakai & Imada, 2012).

These experiments showed that the images of brands affect the evaluation of
their products. McClure and his colleagues (McClure et al., 2004) also showed that
the Coca-Cola brand affects participants’ preference for cola beverages and that the
brand evoked neural responses from the brain areas involved in processing taste
and palatability but also in processing memory.

Palatability or contentment?

As I showed above, humans evaluate the palatability of foods and beverages based
on their sensory properties, such as odors, tastes, and textures. Such a strategy is
called bottom-up perception. Humans also evaluate the palatability of foods and
beverages based on their brands, their origins, and their appearance. This strategy
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is called top-down perception. Humans evaluate the palatability of foods and bever-
ages by both bottom-up and top-down perception.

In sum, experiments show that the palatability of foods and beverages is af-
fected by our physiological states, by our psychological and social contexts, and
by our beliefs. These factors are not included in the foods and the beverages but
are evoked and integrated in our brain or cognitive processes. Some researchers,
mainly in the field of food science, insist that we should classify palatability as being
caused by the food factor or by the brain factor. From a psychological viewpoint,
this classification is meaningless because palatability is the emotional experience
evoked by eating foods or drinking beverages and not the chemical substances in
the foods or the beverages.

Other researchers insist that we cannot assess our palatability exactly and that
discussions like that in this article are meaningless. This argument is worth consid-
ering. Damasio (1999) proposed a theory called the somatic-marker hypothesis. In
this theory, we do not cry because of sadness, but we feel sadness because of shed-
ding tears. The best example of this hypothesis is an experiment on a fear-arousing
suspension bridge reported by Dutton and Aron (1974). In that experiment, male
participants passing by a suspension bridge wrote more sexual content in stories
for the TAT questionnaire and showed a higher tendency to make contact with
an attractive female interviewer than did the participants passing by a solid wood
bridge. In this experiment, the participants mistook their fear for the attractiveness
of the female interviewer. This is also an example of misattribution.

In the eating situation, palatability can also be misattributed and can be inter-
preted by using the somatic marker hypothesis. We feel contentment after eating
foods and drinking beverages. This contentment is the emotional experience caused
by activity in the parasympathetic nervous system. And the palatability of the foods
is substituted for this contentment. This is a misattribution in an eating situation.
We evaluate the dinner on a train as more palatable than that in an ordinary restau-
rant (Sakai, unpublished data). In an experiment, a lunch of curry and rice was sold
in a train restaurant car and in a restaurant (the lunch itself was the same in both
conditions). The participants misattributed the contentment of traveling by train to
the palatability of the curry in the restaurant car. We are doing similar experiments
using background music, communication at the table, and dishes as stimuli. These
factors are not chemical substances in the foods and beverages, but they do have an
effect on our palatability evaluations. Thus, we must consider these psychological
properties of humans in studying or developing foods and beverages.

Other psychological factors in eating

I have reviewed here some psychological topics in eating behavior, but other re-
search has been reported on these topics. For example, many behavioral neurosci-
entific researchers are studying the brain mechanisms involved in controlling appe-
tite, in reward systems, in learning about what to eat, and so on. Other researchers
have reported that classic feeding centers (such as the ventromedial hypothalamus
and the lateral hypothalamus) and classic reward systems (such as dopaminergic
neurons in basal ganglia) are not critical brain areas for eating behavior but are still
important.
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In other areas, many reports show that eating foods and drinking beverages
eases human psychological stress (Komatsu, 2008; Sakai, 2009; Sakai et al., 2011).
Some researchers have found that we have our own comfort foods—for example,
chocolate or potato chips for Americans (Wansink, Cheney, & Chan, 2003), rice
for the Japanese (Komatsu, 2008). When we feel depressed, we tend to eat those
comfort foods to ease the negative emotion.

There are also many research topics on eating behavior in clinical psychology
and health psychology. The problems of obesity, anorexia nervosa, and bulimia
nervosa are not limited to developed societies. One study reports that we start eat-
ing not only because of hunger but also because of knowing that it is time to eat or
seeing others eating (external eating behavior), and this eating pattern correlates
with obesity (Van Strien, Frijters, Bergers, & Defares, 1986). We start eating also
when we feel negative emotions such as sorrow, anger, and depression. This eating
pattern is called emotional eating and has been shown to be correlated with bulimia
and overeating (Van Strien et al., 1986).

Because eating is essential for living, to study the psychology of eating is to
study the psychology of organisms. I welcome psychologists who join the study of
eating behavior and hope many decide to do so.
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