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The Power of Sensation and the Perception of "Mouth Objects"

One of the hardest reservations to get in the world•is for dinner at El Bulli,
in northeast Spain, the world's most creative restaurant and by many considered to be the best. The chef, Ferran Adria, essentially the founder of
molecular gastronomy, has added new dimensions to the experience of
food. Largely by changing the physical form of food with high technology,
using foams, gels, and the like, coupled with an exquisite aesthetic sense of
what works for the human palate, Adria has created a panoply of new food
experiences. There were 34 of them in a 6-hour meal one of us (PR) had the
pleasure of consuming a few years ago. This extraordinary sensory experience does not need to be marketed, since reservations are essentially unattainable. (It is not true that El Bulli is so popular that nobody goes there
anymore!) This new wave in cooking, spreading around the Western world,
gives us an integrated multisensory experience, with a special focus on the
texture of foods and textural contrasts. The smells, tastes, flavors, feels,
sights, and sounds of food provide an enveloping experience. One example
from El Bulli: a glass containing at the bottom a steaming hot, aromatic
extract of pine nuts. The hot liquid sits at the bottom of a glass, the top of
which is coated in a layer of ice. When you sip it, you get all the aroma that
comes from a hot aromatic substance paired with the cold temperature that
normally suppresses aroma: a new and unexpected experience. Molecular
gastronomy sets the stage for a discussion of sensory marketing.
When it comes to senses, much of psychology has been focused on
exploring vision and hearing. Vision and hearing can legitimately be
thought to be our most important senses, as indicated by the devastation
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we do not experience modalities, we experience "mouth objects." These
objects change their properties-textures, temperatures, flavors-as we
chew them, and they produce a dynamic range of sensations in the period
of a few to many seconds that we might describe as a bite, a unit of eating.
The experience of a bite of chocolate may last for minutes: In the first
stages, the sight of the wrapped chocolate, the smell as it is unwrapped,
the feel of the chocolate in the hand; then, the bite itself. The initial firm
impact, the growing aroma as the chocolate warms in the mouth and coats
the inner surfaces, the change in texture from firm to a thick, silky liquid,
the slide down the throat, and the enduring after-flavor. A bite of chocolate is a minisymphony of experiences.
Individuals differ in their acuity with respect to the various senses
involved in eating, as they do in audition and vision. In particular, there are
many different bitter receptors in the mouth, and at least a few are known
to be absent in some individuals based on the presence or absence of specific genes. Olfactory acuity varies widely, and the,olfactory sense deteriorates more with age than many other systems, such as the taste system.
Although it is sort of absurd to ask individuals how important vision or
hearing is for them, it is quite reasonable to ask about the importance of
smell, and we have done this (Wrzesniewski, McCauley, & Rozin, 1999).
For example, inquiring of both Belgian and American college students, we
asked what was the worst thing to lose: the sense of smell, hearing in one
ear, or the big toe on one foot. About half of respondents thought losing
the sense of smell was most threatening. Of course, many did not realize
that food would lose most of its "taste" without a sense of smell. We developed a measure of the importance of odor to individuals and found wide
variation. Most of it was not attributable to olfactory acuity (also assessed
by self-report), but rather to the value placed on olfactory sensations: food
aromas, perfumes, the smells of the natural world, and so forth.
Gestalt psychology was a major movement in psychology in the middle
of the 20th century. Originating in studies of perception, it emphasized
the importance of context. The role of context cannot be exaggerated, but
it is still often ignored in research in psychology, perhaps because context
makes things complicated. It requires expanding the universe of concern
beyond what laboratory experimenters want to do. It means considering
a sensory experience in terms of its immediate precursors and successors.
The chocolate bite is not captured in a momentary flash of sensation. The
melt-in-the-mouth process is critical. Part of the experience of a bite of an
egg roll is the change in sensation as one bites into different components,
of different crispness and different flavors , each producing a momentary
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but want that burn in association with the flavor of the peppers and the
other associated foods.
The context expands further (see Kass [1994] and Rozin [2007a] for discussions of eating in a cultural context). Food is a basic source of nutrition.
That is its fundamental function. But in human cultural history, by a process we describe as cultural preadaptation, the initial purpose of food has
been expanded so that it serves many other functions. The aesthetic function is obvious. But it also serves a variety of social functions, as with chocolate gifts in a romantic context, as with meeting a new person over a meal,
as in discussing family issues over the dinner table. Meals are occasions,
sometimes the principal occasions, for social interaction. The much longer
than 1-hour duration of a French dinner is significantly more than the time
it takes to consume the food. It involves savoring the food, discussing it, and
general conviviality. For some minority in Western developed cultures eating is like refueling, but for most it is an anticipated pleasure. Of course, for
many women in developed Western cultures, it is iln ambivalent experience:
enjoying the sensations but feeling bad about taking in calories.
Food also enters into the moral domain, as has clearly happened with
alcohol and tobacco in American culture, and more subtly now with stigmatization of obesity and high-fat foods. In other cultural contexts, food
in general has moral implications. Within the Hindu caste system, particular foods, and the social status of the preparers of the food, have strong
moral implications. Appadurai (1981) describes food as a "biomoral" substance in Hindu India.
The specific powerful influence of culture on the appreciation of food
and the evaluation of its sensory properties can be described under the
generic term "cuisine." Elisabeth Rozin (1982, 1983) analyzes cuisine, focusing on the actual dishes, in three components: staple foods, preparation
techniques, and flavor principles. Thus, Chinese cuisine focuses on rice as
a principal staple, the stir-fry technique, and a flavor principle made up of
soy sauce, ginger root, and rice wine. The flavor principles, a quintessentially
sensory component, more than any other feature of the food, bestow the
ethnic quality on the food. Potatoes made with Chinese flavor principles
taste Chinese (even though potatoes are rarely used in Chinese cuisine), and
potatoes made with Mexican flavor principles (e.g., chili and tomato) taste
Mexican. In addition to the characteristic sensory combinations, derived
from staples, techniques, and flavor principles that characterize a cuisine,
there are a whole set of additional contexts that are part of the cultural
frame of food consumption. These include table manners, the utensils used,
the social organization of eating, and the order of courses. Howard Schutz
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orgasm. These pleasures are context sensitive; but in the usual experience,
where the context is positive and appropriate, they produce a rather simple
enjoyment. Although they show adaptation over short periods, they can
be experienced hundreds or thousands of times over a period of months
to years without declining. A good piece of chocolate is a sensory pleasure
today, tomorrow, and every day of the week for a year. Aesthetic pleasures
typically have a sensory root, but are more cognitively elaborated, and more
likely to be acquired over a period of time (note that Krishna and Elder's
chapter in this volume suggests that sensory pleasures are also cognitively
elaborated on; thus the distinction between sensory and aesthetic is a matter of degree and type of elaboration). They are often modality specific, as
with the enjoyment of Picasso or Mozart, but the representations in the
mind/brain that give rise to these pleasures must be many synapses away
from primary sensory cortical representations. In the domain of food,
the appreciation of fine wines and other elaborated foods constitute sensory derived but yet aesthetic pleasures. A third source of pleasure comes
from the sense of mastery, for example, the accomplishment of being able
to perform something challenging (from walking, to riding a bicycle, to
playing the piano). But just as aesthetic and sensory pleasures are linked,
so too are mastery and aesthetic pleasures. Some types of mastery are not
instantiated by skills, but rather by appreciation. As one learns to identify
different grapes and vintages in the process of becoming a wine connoisseur, there is a sense of aesthetic mastery.
Sensory marketing relates most directly to sensory pleasure. However,
since sensations are at the root of most aesthetic and many mastery pleasures, all three types of pleasure have a place in sensory marketing. A sweet
taste may be quite simple and sensory; the experience of chocolate has strong
basic sensory roots, but it can move into the aesthetic domain as one become
sensitive to the subtleties of chocolate aroma and the qualities of the mouthmelting experience and informed about the sources and nature of processing of particular chocolates. The pleasures of Mozart are almost incidentally
auditory; it is in large part the internal structure, cognitively appreciated,
that provides the pleasure. We will focus principally on sensory pleasures,
primarily in the domain of food, as we adopt a temporal perspective.

The Temporal Domains of Sensory Pleasure

An experience can last for a moment, a few moments, or an hour or
more, for the case of a meal or an opera. A meal is a natural unit of eating
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with age people would have a great deal of experience with their hedonic
trajectories and become better at anticipating hedonic changes. In fact,
there was no improvement at all consequent on more than 20 additional
years of experience with oneself.
The inability to predict the effect of exposure on one's future sensory
and other preferences is important for marketing, especially since people
are typically unaware of how poorly they perform in this domain. Much
of the inaccuracy comes from overconfidence that the present reaction to
a new entity will be like the future reaction once it has become familiar.
People typically both underestimate adaptation (Loewenstein & Frederick,
1997) and underestimate the positive effects of mere exposure on increasing liking. TI1is causes them, for example , to make long-term commitments to products (such as annual subscriptions to an initially engaging
magazine) on the assumption that present responses will be sustained,
or to fail to give a new product a second chance if the initial response is
mildly negative or neutral.
The study of the relations between experienced ~nd remembered pleasure
by Kahneman and others (Frederickson, 2000; Fredrickson & Kahneman,
1993; Kahneman et a!., 1993) has been a particularly fertile area. This
research, based almost entirely on hedonically negative experiences, has
led to three principles that represent major distortions of experience that
occur when the experience is remembered. The hedonic peak (i.e., the
most highly valenced point in the experience) and the hedonic state at the
end point of the experience have a predominant influence on the memory
for the experience (the "peak-end" rule). The peak rule is often apparent,
as when a few seconds of discomfort in the dentist chair completely dominate the hedonic memory of a half hour of more or less painless experience. The third rule is described as duration neglect: our memory does
not seem to track duration well and tends to remember events and not
their duration. As a result, a continuous or repetitive experience is typically remembered as a single event. Two or eight sips of an excellent wine
tend to be remembered as the same sipping of the wine and the associated
flavor experience. We have extended this work on remembered pleasure
into the positive domains of enjoyment of meals (Rode, Rozin, & Durlach,
2007), music (Rozin, Guillot, & Rozin, in preparation; Rozin, Rozin, &
Goldberg, 2004), and art exhibits (Rozin & Taylor, in preparation). We
find powerful support for duration neglect; for example, doubling the
size of the portion of the favorite food in a meal, which clearly increases
experienced pleasure, has no effect on remembered pleasure. On the other
hand, we have not found reliable evidence for a peak effect (a particularly
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It is probably true that cultures differ in the importance they bestow on
memories versus anticipation (perhaps translatable into the past vs. the
future), and it is also likely that the remembered or anticipated balance
shifts with age. Older people have the same potential experience anticipating a positive event that will occur in the near future, but will have less
opportunity to consume the memory because of a shorter lifespan ahead.
The utility of building memories declines with age, even assuming the
acuity of memory remains intact! The psychology of savoring and reminiscing, and their tradeoff's, and the parallel psychology of dreading and
remembering negative events have many implications for marketing and
for optimizing the pleasure of life.

Comforts and Joys

Tibor Scitovsky (1992) draws a distinction between what he calls comforts
and pleasures. (We think joy is a better word to 'describe his important
contrast, because it implies a shorter time interval, and we use joy to substitute for pleasure.) In his view, comforts make life easier, they are like
good mattresses and air conditioning, and ice dispensers on refrigerators.
Joys are unique events, such as a meal, a concert, a meeting with friends.
He holds, we think with good reason, that comforts are subject to major
adaptation effects and are almost invisible as part of remembered pleasure. Joys, because they are unique events, are well remembered. When
we reflect on whether last year was good or not, we do not cite our air
conditioning, mattress, or automatic g~rage door opener. We think of the
personal family events, the trips, the plays , movies, concerts, sport events,
and so forth. Americans spend disproportionately on comforts compared
to the French (Rozin et a!., 2009) and presumably do not harvest as much
remembered pleasure. This important point relates to duration neglect
and adaptation and the idea that what we remember is events, preferably
events woven into a narrative.
We have instantiated the comfort-joy distinction with its relationship to remembered pleasure in a simple choice paradigm. We ask people
whether, when they go to their favorite restaurant, they order their favorite dish or something new (Rozin et a!., 2009). We ask the same question
about hearing their favorite musical group or traveling. If you opt for your
favorite, you will probably have higher anticipation and a better experience, but you will add little to your memory, since the memory is already
in place. The memory of eating the same foie gras recipe twice is about the
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in the laboratory as well as by questionnaire (Pelchat & Rozin, 1982). This
Pavlovian process has been studied extensively in the laboratory in animals and clearly produces a change in liking for a taste or flavor stimulus.
For humans, evaluative conditioning has been demonstrated many times
in the laboratory, usually in the framework of increased liking by continued pairing of a neutral taste or situation with an already positive situation
(De Houwer, Thomas, & Baeyens, 2001; Rozin, Wrzesnieswski, & Byrnes,
1998). Although evaluative conditioning is surely important in real world
situations, it appears to be a rather fragile phenomenon in the laboratory
(Rozin et al., 1998). We do not know why. The third and probably most
powerful force for creating likes and dislikes masquerades under the general name of "social influence." We do not fully understand how it works,
but it is clear that under some conditions, the reactions of respected others
to a food, piece of music, or clothing can change our liking for it (Birch et
al., 1996). Advertisers use all three of these pathways to induce liking for
their products. But like psychologists, they do not,know how to create likings reliably. All three methods can backfire.
There are two special mechanisms that may be involved in the common conversion of aversions into preferences by humans. These reversals
(referred to above) include, on the sensory side, coming to like very cold
beverages, bitter or very sour or salty tastes, and oral irritants. Going past
the sensory level, these include coming to like the experience of fear (e.g.,
in roller coasters), disgust (e.g., in disgust humor), and sadness (e.g., with
sad music or movies). Since this seems to be a unique human experience,
the explanation might be expected to invoke uniquely human processes.
Mere exposure and evaluative conditioning are clearly present in animals.
Social influence has been demonstrated in animals, but is much more
powerful in humans. So one possibility, for sensory or other reversals, is
the generally powerful effects of elders and peers during development and
in adulthood. Pleasure experienced by others in consumption of something may, perhaps by a link with evaluative conditioning, induce preferences, and there are a few demonstrations of this (Baeyens, Kaes, Eel en, &
Silverans, 1996).
The second mechanism, which we have called benign masochism,
results from a unique human enjoyment of a negative experience that
our mind knows is not threatening. It is a matter of mind over body; we
enjoy irritant tastes or disgusting experiences because they are negative,
our body responds as if they are, but we know better than our body, and
this mastery produces pleasure. It is interesting in this regard that we find
that for many chili pepper likers, their favorite level of burn is just below
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relations, such as the dark adaptation curve and the laws of color mixing,
followed by sophisticated theory and experimentation. Social psychology,
in contrast, has accomplished much less than sensation and perception, at
least partly because what it is studying is much more complex and multidetermined than the subject of sensation and perception. By its nature,
it involves more than one person and often requires the consideration of
context, which, as we have discussed already, can be extremely difficult.
Perhaps because social psychology stands at the less accomplished edge
of psychology, it has the most potential. There is more to find out. But it is
also the most insecure about its natural scientific status and has responded
to this by the development of incredible sophistication in the design of
experiments and the use of sophisticated statistics to analyze the results.
It is focused on the hypothesis-experiment model of science. The art of
sophisticated experiment, including proper controls, careful exploration
and elimination of alternative explanations, and manipulation checks, has
reached a new high in the field. But this has come at a price. Unlike physics, chemistry, biology, and the psychology of se~sation and perception,
social psychology has paid little attention, and assigns little prestige, to the
first stages of science: accurate description of the social world, the identification of fundamental invariances (either within or between cultures),
and the description of the fundamental functional relations in the social
world (the equivalent of the dark adaptation function, or Boyle's law in
physics). It has focused on the sophisticated testing of hypotheses without
first identifying the fundamental things that are to be explained. Erving
Goffman, among others, did this, just as Darwin did it for some branches
of biology (Haig, 2005; Rozin, 2001, 2006b, 2007b).
This critique of modern social psychology is not original to us: it was
stated clearly in 1952 by the great social psychologist of the 20th century
Solomon Asch:
Before we inquire into origins and functional relations, it is necessary to know
the thing we are trying to explain. (Asch, 1952, p. 65)
If there must be principles of scientific method, then surely the first to claim our
attention is that one should describe pheJ)omena faithfully and allow them to
guide the choice of problems and procedures. If social psychology is to make a
contribution to human knowledge, ifit is to do more than add footnotes to ideas
developed in other fields, it must look freely at its phenomena and examine its
foundations. (Asch, 1952, p. xv)

The resuJt of this focus on hypothesis testing has been great sophistication
in studying the mechanisms of laboratory findings. The findings may or
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is something that is out there. Simplif;zing is a powerful tool and the heart
of experimentation. But too simple borders on the meaningless. Studying
human responses to sugar in water has limited value, and studying frozen
moments of human facial expressions, while very important and productive, leaves out much of what goes on in the world.
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