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E. Do Chili-Experienced and Chili-Naive People Experience the Same .

Sensations?

Distikers of chili often complain that the bura of chili pepper makes it diffi-
cult to experience other flavors, whercas likers often talk about chili pepper
as enhancing flavor. 1f we accept these reports at face value, the explanation
could occur at a sensory or cognitive level. Lawless, et al. (1985) report that
the presence of capsaicin reduces magnitude estimations for solutions of basic
tastants or odorants, but that this effect appeats in roughly equal amounts for
chili likers and dislikers, Cowart (1987), using a different procedure (see chapter
by Cowart), finds no masking elfect in either likers or dislikers. Neither study
reports a difference in the masking power of the burn in likers vs. dislikers.

Independent of masking effects, one can ask whether there is a differ-
ence in sensitivity to capsaicin in likers and dislikers. Given the phenome-
non of desensitization, which can occur topically (Jancs6, 1960, 1968;
Jancso-Gabor and Szolcsdnyi, 1969; Szolcsdnyi, 1977), a desensitization
might well occur in frequent users. Before exploring this issue, it is impor-
tant to realize that even if desensitization occurs in users, it could not account
for the liking for chili pepper. At most, desensitization by itself would make an
aversive sensation less aversive. This point is emphasized by research on chili
preference and desensitization in rats (Rozin et al., 1979). Although almost a
year on a very piquant diet did not cause a significant reduction in aversion
{o that diet (in comparison to the same diet without chili pepper), desensiti-
zation of rats {o capsaicin by systematic injection caused them to be indiffer-
ent to the chili-Navored diet. This study indicates both that desensitization
could only account for a reduction in aversion and that chronic oral exposure
to piquant foods docs not seem to have a long-term desensitizing cffect.
Nonetheless, data [tom humans would be most relevant and are indeed avail-
able. The evidence indicates at most a slight desensitization from chronic use.

1. Mexicans eating chili regularly show a burn detection threshold for
chili pepper, measured by exposure to increasing levels in a palatable
cracker base, that is only about 1 log(2) unit higher than the threshold
for American subjects (Rozin and Schiller, 1980).

2. American chili likers show a 0.6 log(2) unit increase in detection thresh-
old, using the same type of measure as above, in comparison to
Americans who are neutral to chili or dislike it (Rozin and Schiller, 1980).
Similar results are found with threshold tests using solutions made
with pure capsaicin (Rozin et al., 1981).

3. There is a significant but small decrcase in capsaicin sensitivity in
American chili likers, measured by their salivation to a series of in-
creasing concentrations of capsaicin. It requires about 1.5 log(2) units
more of capsaicin to achieve comparable salivation increases in strong
likers as opposed Lo neutral/dislikers.
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FIGURE 3 Magnitude estimation (mean ratings, plus or minus 1 standard error
of the mean), relative to a sound standard, of the intensity of burn of capsaicin solutions,
by chili eaters and chili noneaters. Open symbols show the ratings just after expectora-
tion of a capsaicin rinse solution, and closed circles show the rating after four interven-
ing judgments on qualities of other solutions. This cycle or block (rinse, burn rating,
four test solutions, burn rating) was repeated eight times (Lawless et al., 1985).
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4. The correlation between the detection threshold and the level that pro-
duces a peak preference is posilive (as desensitization would predict)
but rather weak (0.29-0.39 in different measurcments). For the sake of
comparison, he correlation beiween peak preference and tolerance
(the highest level that will be voluntarily accepted) is in the range of
0.69-0.83 (Rozin and Schiller, 1980).

These findings suggest that there is a small desensitization effect which
may modulate responses to chili pepper bul cannot account lor the liking for
chili pepper. Note that ¢hili likers report that they fike the burn; it isn’( that
they fail Lo sense it.

Desensitization on a major scale may occur under extreme conditions, Two
adult Mexicans who alte extremely large amounts of chili pepper, inciuding
frequent ingestion of whole, fresh pepper, showed no aversion to our stron-
gest slimulus, 262,000 SU, nor did they show any physiological signs (e.g.,
sweating) in response to such oral doses (Rozin and Schiller, 1980). These two
individuals continued to enjoy highly piquant loods.

Desensitization is measured in terms of threshold. Suprathreshold re-
sponse to capsaicin-induced burn differs much more markedly between likers
and nonlikers than does threshold. This could be an amplification of a small
threshold difference. However, it is more likely that it is generated at a dit-
ferent level in the system. Both Lawless et al. (1985} and Cowart (1987) report
markedly higher ratings of capsaicin burn intensity in chili dislikers (see
Cowart, this volume). Subjects in the Lawless et al. (1985) study had their
magnitude estimations anchored with loudness intensity of auditory stimuli, so
that the comparisons between the Lwo groups had a common metric (Fig. 3).

IV. THE ACQUISITION PROCESS
A. The Natural History of Chili Preference Development

Studies on the development of alcohol and tebacco preferences suggest that
the acquisition of preferences for innately unpalatable substances can be di-
vided into two phases. First, initial exposures occur in the absence of a liking
for the substance; curiosity and social pressure, particularly the desire to appear
adult, often motivate the novice (Albrecht, 1973). Some ingestion may be
“forced’’ by lack of availability of alternatives or by incorporation of the
substance into obligatory ritual practices (Damon, 1973). Social pressure seems
to be the dominant force in the first stage. For those person who enter the
sccond stage, the sensory properties becoine pleasant in themselves. 1t is this
transition that is of fundamental importance in the study of the acquisition
of values and central interest in understanding the liking for chili pepper
(Table 4).
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TABLE 4 Process of Exposure and Internalization

STAGE ONE _ STAGE TWO
(exposure} (internalization}
CHILI PEPPER Exposure {0 increasing Preference becomes internal-
amounts, under mild social — ized by development of a
pressure liking for the taste

! }

Cansumption  Consumption

ceases conlinues,
but only un-
der social
pressure
CQFFEE OR Exposure, under strong sa- . Internalization by habitual
TOBACCO cial pressure from peers, use

and motivation by desire
to “be adult"’ L, Internalization by antici-
| | pation of positive effects

Consumplion  Consumption |, Internalization by antici-

ceases continues, pation of avoidance of

but only negative withdrawal effects

under (addiction)

pressure

L_. Internalization by develop-
ment of a liking for the
taste (“*affect’’)
Source: From Rozin, 1982. \‘.
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The development of preferences for chili pepper in various cultural con-
texts seems to follow this two-stage model, with a relatively early age of shift
to the second stage, in comparison to alcohol, tobacco, or coffee (Table 4).
Young children seem to be protected from exposure to chili (at least at mod-
erate to high levels) (see Rozin and Schiller, 1980 for Mexico; Hauck et al.,
1959 for Thailand; Bergsma, 1931 for east Africa). Depending on the culture,
preferences based on liking for the flavor/burn seem to appear in the range
of 4-11 years of age (e.g., Hacker and Miller, 1959: ages 10-11; Rozin and
Schiller, 1980: ages 4-7}).

American (college students; N = 57) subjects were asked: “‘How did you
get to start eating chili?’’ (Rozin and Schiller, 1980). The most common re-
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sponses among chili {ikers were that it was used at home (37%), that the par-
cnts put it on the food (29%), and that the Tirst exposures were in restaurants
or cating out (18%). In the response Lo the question: “*How did you come to
like chili?”’ the most common answer was that it was never disliked (43%).
The next most common responses were development of a taste (23%), through
exposure (23%), and enhancemeni of the flavor of feod (11%). Although
almost half of the subjects claimed never to have disliked chili pepper, inter-
views with parents in Mexico and the United States suggest that it is rare for
children under 2 years ol age to like chili pepper. Indeed, it is used on the
mother’s breast in a number of cultures to discourage nursing (Jeiliffe, 1962).
On the other hand, one parent reported a definite preference for piquant
foods in a 1-1/2-year-old child, and the author has been present on two occa-
sions when a young adult tried piguant food for the first time and liked it,
A group of 207 college students was asked on a questionnaire: ““If you
like chili pepper or other spices that produce a burn, indicate how many times
you tried it before you liked it?’’ 1 do not pretend that people can respond
to this question accurately, but their response is still likely to be informative,
Most responses fell between 2 and 100 times, although 14.8% of subjects
claimed to have liked chili pepper on the first tasting (Table 5).
Interviews with Mexican adults about their own early experiences with
chili, interviews with Mexican mothers regarding the carly exposure of chil-
dren to chili, and observations of meal times in Mexican village homes all
indicate uniformly that chili is introduced gradually into the young child’s
diel (Rozin and Schiller, 1980). Although infants may incidentally taste pi-
quant adult foods (in which the chili pepper is cooked in with the food), no
attempt is made to introduce hot foods to them. Gradually, from about 3
years on, small amounts of chili (salsa) are placed on tortillas and the accom-
paniments. No specific rewards are given to children for eating piquant foods,
but they observe the avidity with which parents and older siblings consume
it. All informants and observations lead to the conclusion that by 5 or 6 years of

TABLE 5 Number of Times to Liking of Chili
or Other lrritant Spices

Number of times N %

1 29 14.8
2-5 50 25.5
6-25 25 12,8
26-100 92 46.9

MNote: N = 196 American undergraduale students who
like chili pepper.
Source: From Rozin, unpublished.
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age, children scem o like piquant food, and voluntarily add salsa to their

food.,

These obscervations arc confirmed by direct preference measurements on
subjects in a Qaxaca village, in the age range of 2 years to adulthood (Rozin
and Schiller, 1980). A common snack, purchased in a few small stores in the
Mexican village under study, was flavored powder in a small cellophane
package. One type of snack consisted of four different types of fruit flavor-
ings with appropriate coloring, each mixed with sugar and a sour powder
(presumably citric acid). This snack was called sa/ de dulce. Another type of
snack, with a distinctive deep red color that differed from the color of the
fruit snacks, consisted of salt and ground dried chili pepper (saf de piquante). _
This snack was purchased and consumed frequently by residents, primarily
but not entirely children. All of the children in the village elementary school
and a selection of adults and younger children (down to age 2) were given a
preference test in which five (four different sal de dulce and the sal de pican-
te) were displayed, and the subjects were asked to pick the one they wanted.
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FIGURE 4 Preference for a salty-piquant snack (sal de picante) vs. four sweet-
sour snacks (sal de duice) by Mexican villagers, age 2 to adull. The dashed line indi-
cates the predicted level of piquant selection if the subjccts chose randomly. The
points represent data from a minimum of eight to a maximum of 32 subjects. (From
Rozin and Schiller, 1980.)
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owed to apen and eat the selected item. Age and sex were

They were then all
¢ items and

recorded for cach subject. All subjects were familiar with thes
were aware of the relation between color and taste. Altogether, 265 subjects
were run (52% female). The results are totally consistent with verbal reports
and observations: a preference for the piquanlt snacks over the sweel-sour
snacks emerges by age 6-7. The preference remains high, peaking at age 8-9
(Fig. 4). Note that the less preferred sweel-sour items are highly palatable;
the preference measure indicates relalive palatability. The remarkable find-
ing is that in the early school years, a chili-salt snack is preferable to a sweet-
sour fruit snack. There is no obvious explanation for the drop from the peak
after 8-9 years of age; the peak might reflect an enhanced preference because
of the importance at that age of demonstrating an adult preference. There

were no sex differences in preferences.

B. Changes in Response (hat Occur During Preference Development

Chili likers differ from chili dislikers or chili-naive people in @ number of
ways with respect to their reaction to experiencing chili seasoning. 1 will sum-
marize these differences, cach of which seems to correspond Lo a more or
less gradual developmental change. The oceurrence of gradual developmental
change is an inference from the observation of current differences in reac-
tions to chili in different people, and the general observation that the changes
ally. A number of authors who have discussed chili pep-
per refer to this gradual acquisition (Schweid, 1980; Heiser, 1985). Charles
Heiser, a botanical expert on chili pepper, gradually came to like the burn
of chili pepper, in the process of working with the peppers.
Rozin et al. (1982) evaluated preferences for chili pepper in 40 Amcrican
subjects by offering them a serics of crackers with increasing piquancy, from
0 to 8500 SU. Subjects tried each cracker and rated how much they liked the
sensations produced every 10 sec for the first minute, and every 30 sec there-
after, using a scale that ran from — 100 (the worst possible laste imaginable)
through 0 (neutral) to + 100 (the best possible taste imaginable). Subjects
continued up the series of crackers unless they felt that the next cracker would
be too unpleasant, in which case the series was terminated. Almost all of the
subjects could be classified in one of three categories. Strong dislikers (N =
16) essentially disliked all chili-adulterated crackers. The blank cracker was
al lcast as pleasant as any other cracker (Fig. 5A). The existence of a sub-
stantial group of strong dislikers indicates that there is nol a very low level
of irritation that is universally likable; rather the sensation is probably to-
tally negative, at any level, to novices. Strong likers (N = 7) found all levels
of chili enhancing, both while the food was still in the mouth (the first minute
or 50), and during the residual isolated burn, which may have lasted many
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minutes (Fig. 5D). Moderate likers (N = 14) showed a shift from like to dis-
like as the piquancy of the crackers increased. In some cases, the flavor en-
hancement of the burn was evident at all levels, but there was a negative re-
sponse to the stronger residual, isolated burns (Fig. 5B). In other cases, the
full sensation for the weaker crackers was positive, while the whole sequence
of sensalions for the stronger crackers was negative (Fig. 5C). It seemns highly
likely that most of the strong likers went through a moderate-like stage. The
results of this study and other research (e.g., Rozin and Schiller, 1980), sug-
gest the following developmental changes.

1. Over weeks 10 years, the most preferred level of piguancy rises. In
early stages, only slight burns are preferred. However, this process does not
continue indefinitely. People stabilize at some level and subsequently con-
tinuc a peak prefercnce at that level. Both Mexican and American subjects
were presented with a series of corn snacks with increasing levels of pigquancy
(from 0 to 262,000 SU, with each stimulus twice the level of its predecessor).
Subjects were asked o indicate whether they preferred each snack to its pre-
decessor. They were quite consistent in this task in that once they ceased to
prefer a snack to its predecessor, they almost invariably rated subsequent
snacks as less palatable than their predecessors. The preferred level was set
at that snack which was preferred to both its predecessor and follower. The
sequence was continucd until the subject declined to try the next stronger
snack. The tast consumed snack was designated the (olerance level. A similar
ceries of measurements was made using a different, tortilla vehicle. For Mexi-
can subjects between the ages of 4 and 15 years, the correlation between age
and preference was 0.20 (n.s.) for the corm snacks and 0.52 (p < 0.025) for
the tortilla crackers. The correlations between age and tolerance for these
same subjects were 0.41 (p < 0.05) and 0.28 (n.s.), respectively. In contrast
to these results, suggesting an increasing preference for stronger stimuli with
age, corresponding correlations for Mexican adults (ages 18-56) were —0.07
for age-preference and 0.01 for age-tolerance (Rozin and Schiller, 1980).
These results support the view that a gradual increase in preference subse-
quently stabilizes, In the natural setting, where chili is a normal part of the
diet and is introduced well before the fifth year of life, maturity seems to be
the point at which prefercaces stabilize.

2. Preference initially appears as enhancement of the flavor of other
foods. As shown clearly in the first minute of the curves in Fig. 5B-D, chili
enhances the flavor of a food, the more so as the preference increases (this
is, of course, a major part of the definition of preference increase). The ma-
jor justificalion given by Mexicans for eating chili is that it adds flavor to
foods (sce above).

3. There is an extension of the food contexts in which the burn is per-
ceived as pleasant. Liking for the burn seems to begin in the context of a
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TABLE 6  Contexts for Chili Pepper for American College

Students
Percent who eat chili
Context in that context
Pizza 54
Meat/fish 47
Hoagies (submarine sandwiches) 44
Vegetables 36
Snacks/crackers 14
Beverages 14
Sweets 4
Dairy 4 ;
Fruits 4 j‘ L'\

Souwrce: Rozin (unpublished}.

specific set of foods and/or Tood/meal situations. With exposure, the range
c?f con.texts that are appropriate grows. This sequence is suggested by ques-
tionnaire results from American college student subjects, who were asked to
indicate whether they ate chili pepper with a variety of foods, as listed in
Table 6 (Rozin, unpublished). The basic pattern, similar to the pattern of
use in Mexico, is for predominant use with main course items, and marginal
use with sweets, beverages, dairy, and fruits. One may presume that those
who use chili pepper with the infrequently used items also began with the
more common items.

4. There is a reduction in the masking effect of chili oo other flavors. As
mentioned above, chili dislikers feel that it masks other food flavors, whereas
likers do not hold to this view. Although this difference has not been dem-
onstrated in laboratory sensory tests (Lawless et al., 1985), that is not to say
that people are misreporting. Rather, it may be that the emergence of other
flavors with experience with chili is more a cognitive than a sensory effect.

5. At later stages, there is a preference for the isolated burn of chili. Some
chili likers like the burn that remains after all of the flavor of the food has
disappeared (see particularly Fig. 5D). This seems to be a later development
in the acquisition of preference, in the sense that it is less common than fla-
vor enhancement. Another way o describe this characteristic is that the burn
can be enjoyed outside of the immediate food context. However, we do not
know that a pure isolated burn that did not arise from consuming a food
would be pleasant. Such a burn might be unpleasant to almost everyone; our
chili-liking subjects in studies in which they rinsed with capsaicin solutions
{Rozin et al., 1981) generally found these solutions and the burn they pro-
duced unpleasant, even at low levels,
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C. Theories of Preference Development

We do not know the mechanisms involved in the development ol a liking for
the burn of chili pepper. Unfortunately, we know very little about the mech-
anisms behind any acquired likes, for foods or other entilics (sce reviews by
Beauchamp, 1981; Booth, 1982; Rozin, 1984; Birch, 1987; Rozin and Voli-
mecke, 1986). All of the mechanisms that have been suggested for other foods
may be relevant for the case of chili pepper. Proposed mechanisms for foods
in general can be divided into three categories: mere exposure, general mech-
anisms (often Pavlovian) that may account for acquisition of all food prefer-
ences, and special mechanisms that require that the food in question be ini-
tially aversive.

1. Mere exposure

There is no doubt that exposure is almost a necessary condition for liking; it
is unlikely that one will develop a liking for a food that one has never tried.
Zajonc (1968) holds that mere exposure induces liking, i.e., exposure acts
not to allow other mechanisms to operate, but itself increases liking. This is
a *“‘nuil’’ position, in the sense that it is hard to eliminate the possibility of
something else operating during the exposure period. Exposure to foods
without any notable consequence can lead to increased liking (e.g., Pliner,
1982). Surely in the natural setting there is a great deal of exposure to chili
pepper that should be more than sutficient to induce liking. Thus, insofar as
one considers mere exposure a theory of liking, chili pepper is a reasonable
candidate.

2. General (primarily associative) mechanisms

There is evidence for three types of associative mechanisms that may con-
tribute to the acquisition of likes for foods. One is Pavlovian pairing of a
food/flavor with positive postingestional consequences (Booth et al., 1982),
Such elfects are not always robust and may be limiled Lo satiety effects, since
there is no evidence that other types of postingestional consequences (relief
of gastric pain, general feeling of well-being, drop in fever, etc.) have any
effect in inducing liking (Pliner et af., 1985). These data imply that explana-
tions of the liking for chili pepper in terms of changes in temperature that it
produces are unlikely. Insofar as satiety is a potent US in a Pavlovian para-
digm, the normal exposure (o chili pepper could enhance liking through this
route: chili pepper is typically ealen with satiating foods, in a meal context.

A second Pavlovian mechanism is pairing of a food/flavor (CS) with an
already positive flavor (US). For example, Zellner et al. (1983) showed that
pairing a flavor with a sweet taste enhances the liking for that flavor in com-
parison to a different flavor presented an equal number of times but not
paired with sweetness. It is probable that some of the liking for coffee is
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induced by early exposure to sweelened coffee. Chili pepper liking could be
fostered by such pairing, since the chili is eaten with all of the basic main
course Toods, although it is not paired much with particularly palatable sweet
dessert tastes. Furthermore, the salivation produced by chili pepper is said
to enhance the flavor of food and may be a component of the pleasant oral
Us.

The most weli-documented and almost certainly the most potent force in
creating likes is social (see Birch, 1987; Rozin, 1988 for reviews). The per-
ception that a food is enjoyed or valued by respected others seems to be the
critical social event. This can be construed as a Pavlovian linkage betwecen
positive social expressions of others (US) and the food (C5), or a more cog-
nitive framework can be applied. In either event, the experimental evidence,
coming largely from the laboratory of Leann Birch, documents the impor-
tance of such factors in children. There is abundant evidence for the opera-
tion of social factors in the acquisition of chili preference. In those cultures
where chili is a part of the flavor principle, children observe the enjoyment
of chili pepper in parents and older siblings in every meal. Furthermore,
Birch and her colleagues (1982) showed that explicit rewards given for eating
a food retard the development of a preference for that food. In the Mexican
home situation, rewards for eating chili are #of given (Rozin and Schiller,
1980). Rather, there is mild social encouragement. The acquisition of liking
for chili pepper among adults, as in the United States, often occurs in the
context of encouragement from friends who eagerly consume it. Finally, as
indicated above, the only clear cases of acquired preferences for chili in ani-
mals involve social mediation. In summary, social factors are a very likely
influence in the development of a liking for chili pepper.

3. Mechanisms that presume an initialiy aversive response

Two mechanisms for liking chili pepper have been suggested that depend on
an inilial negative response. They are opponent-endorphin responses and
benign masochism (enjoyment of constrained risks).

a. Opponent-endorphin responses

Typically, a liking for chili arises after a number of unpleasant, painful oral
experiences with chili pepper. Social forces encourage people to continue to
sample unpleasantly piquant foods, which would otherwise be avoided after
the first taste. Opponent process theory (Solomon and Corbit, 1974; Solo-
mon, 1980) provides a model for just such a series of events, Within the frame-
work of hedonic homeostasis, it holds that departures from hedonic (or other)
equilibria (known as the A process) are reduced by the generation of processes
opposite to the process that initiates the departure. The theory holds that this
opponcent, or B, process is initially weak, sluggish, and short in duration.
With repeated stimutation of the A process (e.g., by successive exposures to
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Pancl A, Panel B,
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FIGURE 6 Schematic representation of opponent process theory, Pancl A repre-
sents the operation of the system lor the first Tew stimulations. Panel B represcnts
the operation after repeated stimulations. The manifest response is the summation of
the two underlying processes. (From Solomon and Corbit, 1974.)

a stimulus such as nicotine or pain), the B process becomes stronger, more
rapid in onset, and longer in duration (see Fig. 6). Ultimately, the B process
dominates and accounts for withdrawal effects. According to the theory, the
potentiation of the B process depends on reinstitution of the A process be-
fore the previous B process has dissipated (Fig. 6).

A variant of this theory holds that the opponent process is not innately
linked to the A process but is a conditioned response whose adaptive value
is to cancel the perturbation produced by a stimulus (Siegel, 1977; Schull,
1979). The conditioned opponent view does nol require that stimulation oc-
cur with short intervals; it simply holds that the conditions that promote
Pavlovian conditioning will promote the development of conditioned oppon-
ents. Either theory would account for a negative to positive hedonic shift by
presuming that the opponent process became stronger than the A process. If,
afler many exposures, there is a purely positive response, with no initial indi-
cation of negativity, the conditioning theory would account for this by hold-
ing that the opponent process anticipated the arrival of the stimulus. Both
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of these theories have potential application to the acquisition of a liking for
chili pepper; both types of processes may oceur,

A likely physiological basis lor chili liking within an opponent process
frame is the secretion of brain endorphins, Substance P, known to be re-
leased in some neurons by topical stimulation by capsaicin, is a stimulant
for the endorphin system, If the endorphins are presumed to be a part of an
innate B process, this endorphin response could be accentuated by exposure
according 1o the Solomon model. Alternatively, endorphin secretion could
result from compensatory conditioning according to the Siegel madel. In
cither case, the idea is that increasing levels of endorphin response to the
same painful input could produce a positive feeling and convert the pain to
pleasure. Indeed, one of the most successful areas for the application of
both opponent process theories is heroin addiction, an opiate endorphin-
related system. These theories fit well with Weil’s (1976) description of the
chili liker’s experience as a rush, a form of “mouth surfing.””

The gradual development of liking, the “*high’’ that sometimes is described
on eating chili, the conversion from pleasure 10 pain, and the substance P/
endorphin link all suggest the reasonableness of these theories. However,
there are some problems. First, a liking for chili pepper and other forms of
pain seems to be almost uniquely human, yet the processes invoked are dem-
onstrably common in animals. Second, chili dislikers do nat typically show
a positive hedonic effect as the negativity of a taste of chili wears off (Rozin
et al., 1982); opponent effects are not often seen in the hedonic response to
pepper stimulation. Third, Seolomon’s theory holds that the enhanced B pro-
cess will return to normal levels with disuse. There is no evidence that chili
preference abates after a period of weeks to years of nonstimulation. The
conditioning view does not predict this dissipation. However, it does predict
that when a person comes Lo like a particular food that is served with chili
pepper, she should experience especially high pleasure if the same food is
served without hot pepper, since the opponent pleasure response would be
induced without induction of the A process. 1t also predicts that if this same
food is presented many times without chili pepper, the next time it appears
with chili pepper it will not be particularly pleasant (extinction of the Pav-
lovian positive hedonic CS). These two predictions of the Siegel compensa-
tory conditioning approach have not been tested, but it seems unlikely that
the predicted resulls would appear.

The direct test of opponent endorphin models would be either to measure
increases in endorphins in chili likers in response to eating chili, or to show
that blockage of the endorphin system blocks the liking for chili pepper. 1
have been involved in two attempts to do the latter. In both cases (two un-
published studies, one in collaboration with Schull, and the other with O. and
C. Pomerleau), chili likers consumed and rated crackers of varying hotness
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under conditions of iniravenous adminislra-lion of cit!\cr vehicle 0§lvci11§le
plus naloxone, double blind. The results Ot.bo.“T studics were less llabn. ‘(:—
finitive. There was a marginal statistically significant tendency fo'r ?u jects
under naloxone to raie piquancy as slightly less Pleasant. These dif eret{\fﬁs
are in the predicted direction but small in comparison 1o the robus&ness c: N €
chili-liking phenomenon. Given {hat there are multiple endorphin :}3{5 ek S,
blocked to different degrees by different blockffrs, and that dose of vloc e;s
seems to be a critical variable in this literature, it would scem that systemzti 1(;
studies with varying doscs and different blockers would be necessary to tes
the endorphin hypothesis, This has yet o be done.

b. Benign masochism (enjoyment of constrained risks).

Liking chili pepper is like liking to ride a rolier coas?tcr. In both ca}sest, ?;1:
body senses danger and behavior normally.{ folloxfnfs which would termmarf
stimutus situation. In both cases initial d:scomlort becomes pleasx:ire1 after a
number of exposures. Yet chili pepper still burns 1n the mouth, and t ':e sym(;
pathctic system is still highly aroused as the ro_llf.'-r. coaster plunges f()w:.;r :
earth. It is as if the mind realizes that tpesc activities are actual!y sa ?, u
the body does not. This body/mind dispagty may be a source of fef;hngtsh(‘) gisn
tery and pleasure, a case of bady over mind. We ha}rc sug.gcs,t,e_d that E'15 o
of “‘benign masochism’” or enjoyment of “constr;_imed risk” is a pa'rrlsczbaunyi
human guality (Rozin and Schiiler, 1980;. S'c.hwexd, 1980). 1t apEe.:}d -
dantly in humans, in dangerous sports activitics, amus-emcn.t park rides, P .
ferences for innately unpalatable substanc-es, watchln.g'f-nghtenmg or sa
movies, or taking painfully hot baths. While such act1v1t1e§ are a corglm_on
part of human life, they are very rare in anim‘als. Thus, one v1rFuc ofa en;gn
masochism interpretation of a liking for _chlli pep[ller is that it accounts lor
i ence of this phenomenon in anunais. .
e ;;::;leails Zb;c)dest amoaunt of evidence that suggests a role for be.mgn mas%cl-:
ism in the liking for chili pepper. It is NOL uNcominon for people to like thc‘bo g i
defensive responses, nose and eye tearing, made in response to consuntlllng h?];
peppers. Eleven of 15 Mexican adults who reported Sl}ch effects from Sa Smg ;:1 "
pepper claimed to like them, as did 11 oi_” 32 Americans (Rozin an hc t11(:%,l
1980). The preferred level of chili pepper 1s ofte!'l very close to the: hig hes e
that would be tolerated, suggesting that liking is related to p}lshmg tle m? ;
of pain tolerance (Rozin and Schiller, 1980). I.\lme of 36 MCXICB.III adu L§ ra ei-
the most preferred level of piquancy in a series of crackers of mcreasn;g pt
guancy at the same level as the tolerance level, and 13 more of-thesz s;c 1 _](1.‘.](: rs
rated the preferred level just one log(2) level bf:low tolerance (Rgzm an X ud et c;
1980). Furthermore, people who prefer higher levels of plquanciy Pin- "
show a smaller difference between the preference and lglerance C\{e‘ s,b eL
corrclations between preferred level and tolerance — p_retcrred 1cyel isa ;)u
.0.40in a few studics of Mexican and Americans (Rozin and Schiller, 1980).

CHILI PEPPER 263

TABLE 7 Correlations {Pearson) Between Liking
for Chili Pepper and Liking for Risk-Related Activities

Activity Pcarson r with
chili pepper liking

Amusement park rides 0.22
Gambling 0.19
Nose running or eye tearing

from eating chili pepper 0.17
Dangerous sports 0.09
Roller coaster rides 0.03
Pain from running/jogging .03

MNore: N = 150-250 American undergraduates, All ratings on
a $-point hedonic scale.,
Source: From Rozin; unpublished.

Zuckerman {1979) developed a sensation-seeking scale which measures a
personality variable that relates to what we have called benign masochism.
One subscale of sensation seeking is called thrill seeking, and it seems (o be
particularly close to benign masochism. The existence of Zuckerman's per-
sonality scales indicates that there is some positive correlation between in-
dices of thrill-seeking behaviors in different domains. My data support this
weakly. Chili preference in Americans correlates 0.11 with a combination of
three measures of benign masochism in other domains: liking sad movies,
hot baths, and dangerous sports (Rozin and Schiller, 1980). In a different un-
published study of about 200 American undergraduate subjects, there were
generally positive correlations between liking chili pepper and liking other
risk-related activities (Table 7). The overall pattern is for a positive but very
modest relation. One problem for the benign masochism view is that, al-
though in traditional Mexican populations males are much more oriented to
thrill seeking and ‘‘macho’® behavior, there is not a significant sex dif-
ference in the liking for chili pepper (Rozin and Schiller, 1980).

More generally, there is a literature suggesting a weak positive relation
between sensation seeking or measures like it and liking for strong or spicy
foods (Child et al., 1969; Kish and Donnenwerth, 1972; Brown et al., 1974;
Zuckerman, 1979; Logue and Smith, 1986}. Logue and Smith (1986) included
specific questions on liking for chili pepper and Mexican foods in their study
on American subjects. They found a significant 0.16 correlation of liking for
chili pepper with the sensation-seeking scale, although the liking for Mexican
foods did not show a significant correlation. Surprisingly, on the thrill seek-
ing subscale, neither the chili pepper nor Mexican food-liking scores showed a
significant correlation. [See chapter 11 in this volume, for a different link be-
tween personality {private body consciousness) and chili pepper ingestion.]
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4. Swmmary

There are multipie models for coming to like chili pepper. There are conving-
ing arguments against ecach of them, which indicates either that all are incor-
rect, or that there is more than onc route (o liking. But since there is evidence
Jfor most of the models as well as against them, it is most likely that at least
some of the proposed models do have a role in fostering liking, whether or not
there are new models to come. Although the end point, liking the flavor and
burn, is simple in the case of chili pepper, the routes to this siate are surely
multiple.

V. CONCLUSIONS

Some may find this chapter irritating, in keeping with the sensation produced
by its lopic. Many basic issues have been raised, but few resolved. The wide-
spread acceptance of chili pepper poses problems in many areas. It is a particu-
lar challenge for culinary historians, since chili pepper, on the face of it, would
appear unlikely to be adopted. The strong liking for chili in light of its ini-
tial unpalatability is a challenge for the psychology of affect and for the study
of the acquisition of culture. The multiple sensations produced by capsaicin
challenge the notion of a single Lype of receptor for chemical irritation.

There are very few papers on the sensations produced by chili pepper, its
cultural history or cultural context, or the acguisition of liking or the psy-
chology of chili use. Because it is one of the most widely consumed substances
in the world, the absence of literature is surprising. The study of chili pepper
for its own sake, as an important part of hurman life, is more than justified.
But chili pepper also offers us a tool to study some basic processes. Just as
capsaicin has become a tool in the study of thermoregulation and neurotrans-
mitters, the use of chili pepper offers relatively casy windows to the study of
basic behavioral processes. One of these is the process of acquisition of liking
in general. The reversal of liking that occurs wilh chili pepper occurs on a
massive scale and represents one of the most dramaltic changes in affective
responsc Lhat one can find. It should be possible to produce this under con-
trolled conditions, as we (Rozin and Kennel, 1983) did with chimpanzees.
This would allow the analysis and evaluation of different models for the ac-
quisition of liking. It is a particularly good model system for studying the
acquisition of liking for 1USs, including alcohol, tobacco, and coffee. Chili
pepper has a special advantage; unlike many other widely used [USs, chili is
currently consumed for one reason: it tastes good. In this respect, it is a
simplified system.

I hope that this chapter can stimulate more research on this remarkable
food. Meanwhile, some will continue to like it hot. The questions are, why
only some? and why anyonc?
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