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      North Americans do not eat cockroaches.  We are likely to explain our revulsion to eating or even touching a cockroach by saying that cockroaches are dirty and carry disease, but this explanation is inadequate.  Most of us will decline to drink our favorite juice if a dead cockroach has been dipped in our glass, even if the cockroach has been sterilized (Rozin, Millman, & Nemeroff, 1986).  Our emotional reaction depends upon a remarkably abstract cognition: we do not even suggest that we can taste the essence of cockroach that contaminates the juice.  North Americans do not eat cockroaches because cockroaches are disgusting. The problem for psychology is to learn more about what it means to say that something is disgusting, and to learn why some things are disgusting and others are not.


Our analysis of disgust elicitors in North Americans, in association with development of a scale of disgust sensitivity, has identified seven domains of disgust elicitors:  certain foods or potential foods; body 
products; certain animals; certain sexual behaviors; contact with death or dead bodies; violations of the exterior envelope of the body, including gore and deformity; and poor hygiene.  In addition, direct or indirect contact with unsavory human beings (interpersonal contamination) and certain moral offenses, such as stealing from a blind beggar, are often described as disgusting (Haidt, McCauley, & Rozin, 1992).  Although all of these domains involve negative or unpleasant events, there are many kinds of negative events, such as rights violations or fear elicitors, that are not disgusting.  The focus of this chapter is an attempt to make sense of this varied set of elicitors--that is, to describe the meaning of disgust within both developmental and cultural contexts.  


We will argue for a path of development in individuals and cultures that extends from the presumed origin of disgust as a rejection response to bad tastes, to the full range of elicitors described above.  We distinguish disgust from fear on the grounds that fear is primarily a response to actual or threatened harm to the body, whereas disgust is primarily a response to actual or threatened harm to the soul.  Given the centrality of the soul in the understanding of disgust, we claim that although disgust has a precursor in nonhuman animals, it is the only one of the six or seven "basic" emotions that has been completely transformed in the human condition, making it a uniquely human emotion along with such emotions as guilt, shame, and embarrassment.


The review of disgust that we are about to present is based primarily on research by scholars from the United States, Canada and Western Europe, and is based on the emotion of disgust as experienced in those cultures.  This is an extremely narrow base for what appears to be a universal emotion that is strongly influenced by culture.  Indeed, there are reasons to believe that disgust would be highly elaborated and different from "Western" disgust among Hindu Indians, especially in consideration of the central role that interpersonal contamination plays in Hindu social organization (Marriott, 1968; Appadurai, 1981).  When one considers that there are currently more living Hindu Indians than there are people in all of North and South America, the magnitude of this omission becomes clear.  We believe that there are many commonalities across culture, especially with respect to what we call "core disgust," but recognize that the range of elicitors--and in particular, the expansion of elicitors into the social domain--is quite variable. 


DEFINING DISGUST
There are two classic papers describing disgust, published some 70 years apart.  The first, a chapter in Darwin's The Expression of the Emotions in Man and Animals (1872/1965) defined disgust as referring to "something revolting, primarily in relation to the sense of taste, as actually perceived or vividly imagined; and secondarily to anything which causes a similar feeling, through the sense of smell, touch and even of eyesight" (p. 253).  Darwin related disgust not only to the experience of revulsion but to a characteristic facial expression.  The second paper, by psychoanalyst Andras Angyal (1941), held that "disgust is a specific reaction towards the waste products of the human and animal body" (p. 395).  Angyal related the strength of disgust to the degree of intimacy of contact, with the mouth as the most sensitive focus. Both of these papers are rich in insights and intuitions about disgust, and deserve repeated reading. 


Tomkins's (1963) description of disgust expanded on Angyal's idea that disgust is a reaction to unwanted intimacy.  According to Tomkins, disgust is "recruited to defend the self against psychic incorporation or any increase in intimacy with a repellent object" (p. 233).  Our own definition of disgust, or what we call "core disgust" in this chapter, derives from those of Darwin, Angyal, and Tomkins: "Revulsion at the prospect of (oral) incorporation of an offensive object.  The offensive objects are contaminants; that is, if they even briefly contact an acceptable food, they tend to render that food unacceptable" (Rozin & Fallon, 1987, p. 23).


All of these definitions, and many others, focus on the mouth and real or imagined ingestion.  Tomkins (1963, 1982) held that of all the emotions, disgust has the clearest linkage to a specific motivation (hunger), and functions to oppose this motive.  Ekman and Friesen (1975) see disgust as an aversion that centers on oral rejection.  Wierzbicka (1986) defines disgust as feeling bad about another person's action.  This feeling is "similar to what one feels when one has something in one's mouth that tastes bad and when one wants to cause it to come to be out of one's mouth" (p. 590).  The English term "disgust" itself means "bad taste," and the facial expression of disgust can be seen as functional in rejecting unwanted foods and odors.   The most distinct physiological concomitant of disgust--nausea--is a food related sensation that inhibits ingestion.  There is thus considerable reason to believe that the mouth and eating are at the core of disgust (Rozin & Fallon, 1987).  

     Nevertheless, it must be acknowledged that the centrality of food and eating in the emotion of disgust is far from established at this time.  Indeed, there have been important attempts to understand disgust without focusing on food and eating.  Freud (1905/1953) saw disgust as a means to rein in the polymorphous sexuality of childhood and channel it to the narrow class of acceptable adult objects.  However, in harmony with Angyal, Freud (1910/1957) also saw disgust as a means of curbing the coprophilic impulses of childhood.  Some investigators have preferred to see disgust as primarily a defense against infection; in this view, disgust promotes cleanliness, especially distancing from soft bacteria generating things (Izard, 1977; Plutchik, 1980; Frijda, 1986; Davey, 1992).  Any animal is likely to profit by reducing contact with decaying organic matter.  Renner (1944) relates 

disgust particularly to the strong human desire for clean skin.  



DISGUST AS A BASIC EMOTION

A chapter on disgust in a Handbook of Emotion suggests in itself that disgust holds a special place among hundreds of possible emotions.  There is much debate now as to whether there are such things as basic emotions (Ortony & Turner, 1990; Ekman, 1992), and there are reasonable arguments on both sides.  However, it is clear that if there are basic emotions, then disgust is one of them.  Disgust is on almost every list of basic emotions that has at least four emotions in it, from Darwin's onwards (see, e.g., the table of emotion categorizations in Ortony, Clore, & Collins, 1988, p. 27).  Disgust emerges as a basic emotion whether the primary criterion is facial (e.g., Darwin, 1872/1965; Ekman & Friesen, 1975), semantic (Johnson-Laird & Oatley, 1989), or eclectic (Izard, 1977; Scherer, 1992).


Disgust is relatively unique among the basic emotions in that it is specifically related to a particular motivational system (hunger) and to a particular part of the body (mouth).  Disgust also plays a special role among the basic emotions in that it is a primary means for internalization of cultural prohibitions; that is, it is a major means of socialization.  In this regard, it is similar to emotional reactions such as guilt, shame, and embarrassment.  Finally disgust should be of special interest to psychologists because it is relatively easy and ethical to elicit in experimental situations.


Criteria for qualification as a "basic" emotion vary.  Perhaps the most clearly articulated set of conditions has been offered by Ekman (1992), and disgust meets these criteria about as well as any of the other "basic" emotions (which almost always include anger, fear, sadness, disgust, and happiness).  In accord with Ekman's nine criteria, disgust involves (1) a universal signal (expression), (2) a comparable expression in other animals, (3) an emotion-specific physiology, (4) universal antecedent events, (5) coherence in response systems, (6) quick onset, (7) brief duration, (8) automatic appraisal mechanism, and (9) unbidden occurrence.  We consider here in more detail a set of four properties thought to be essential to the concept of emotion.

Behavioral Component  

Disgust is manifested as a distancing from some object, event or situation, and can be characterized as a rejection.

Physiological component  

Two types of physiological changes have been associated with disgust.  One distinguishes disgust from other emotions:  Only disgust is associated with a specific physiological state.  This physiological state, nausea, is typically measured by self-report.  As a quick review of one's own personal experience will indicate, nausea is neither a necessary nor a sufficient condition for the experience of disgust, but it is clearly highly correlated with disgust.  Another specific physiological aspect of disgust has been suggested by Angyal (1941), who pointed to increased salivation (itself associated with nausea and as a response to bad tastes) as a concomitant of disgust.  


In spite of a large literature devoted to the search for physiological signatures of different emotions, we know of no experimental studies of the relation of disgust to nausea or salivation.  Rather, the study of the physiological side of disgust has been limited to the more or less standard set of autonomic responses explored by psychophysiologists (heart rate, blood pressure, galvanic skin response [GSR]).  In this limited arena, it appears that disgust is associated with parasympathetic response.  As with other negative emotions, the GSR is increased in disgust; however, in accord with the parasympathetic flavor of disgust, and in contrast to the negative emotions of anger and fear, heart rate is stable or decreased (Levenson, Ekman, & Friesen, 1990; Levenson, 1992).  Disgust may also be associated with changes in finger temperature (Zajonc & McIntosh, 1992) and in right frontal area brain activation (Davidson, 1992).

Expressive component  

The expressive component of disgust has been studied almost entirely with reference to the face.  The characteristics of the "disgust face" have received particular attention from three researchers: Darwin (1872/1965), Izard (1971), and Ekman (Ekman, 1972; Ekman & Friesen, 1975).  Although there is a family of facial movements that are related to disgust, authors are not in complete agreement about a prototypical disgust face.  Thus, Darwin emphasized the gape (in the Facial Action Coding System [FACS; Ekman & Friesen, 1978], the gape is Action Unit [AU] 26), but also refers to retraction of the upper lip (AU 10) and, to some extent, the nose wrinkle (AU 9), dropping of the mouth corners (AU 15), and a few other movements.  Izard (1971) also emphasizes the gape (AU 26) and the upper lip retraction (AU 10), with some associated movements; Ekman and Friesen (1975) focus on lip retraction (AU 10) and nose wrinkle (AU 9), along with a raising of the lower lip (AU 17).  


What is clear from all of these accounts is that the activity centers around the mouth and nose, and that the movements tend either to discourage entry into the body (e.g., nose wrinkle, lower lip raise) or to encourage discharge (gape or tongue extension).  With regard to the first function, Darwin (1872/1965) noted that "As the sensation of disgust primarily arises in connection with the act of eating and tasting, it is natural that its expression should consist chiefly in movements around the mouth" (p. 257).  But Darwin also recognized the discharge function of the disgust expression by hypothesizing that disgust is a phylogenetic residue of the vomiting system.  Any functional analysis of disgust expressions is thus complicated by the fact that disgust can be viewed as both a rejection of incorporated substances (hence the gape; Plutchik, 1980) and as an avoidance of such incorporation by closing the vulnerable aperture (the nose wrinkle or raised lower lip).


Qualia  

Qualia, the mental or feeling component of emotion, may be at once the most central component of disgust and the most difficult to study.  The qualia of disgust is often described as revulsion.  Johnson-Laird and Oatley (1989), in their semantic analysis of emotions, identify disgust as one of five basic or primitive emotions on the grounds that only these five can exist as pure qualia, without a referent.  That is, it is possible to say, "I feel disgust (fear, sadness), but I don't know why."  We question whether this interesting criterion actually applies to disgust, for, unlike sadness, it seems to us to require a referent (Ortony & Clore, 1989).

 
ORIGINS OF DISGUST

Infrahuman Origins
In keeping with our supposition that disgust originates as food rejection is Darwin's (1872/1965) claim that it is the phylogenetic residue of a voluntary vomiting system.  Note that Darwin indicates the gape as the primary facial indicant of disgust.  Gaping in response to distasteful foods or foods associated with upper gastrointestinal illness has been reported in a number of animals, including coyotes, wolves, blue jays, and red-tailed hawks (reviewed in Garcia, Rusiniak, & Brett, 1977).  The laboratory rat (Rattus norvegicus) shows a distinct gaping response, which has been studied in detail, to both innately distasteful bitter substances and other foods that have been paired with nausea (Grill & Norgren, 1978).  The gape presumably serves to promote egress from the body, of either the contents of the mouth or those of the stomach.  Although it is surely true that the gaping response is quite general to distasteful foods, we know of no direct evidence for this response in nonhuman primates.  Indeed, in a review of facial expressions in nonhuman primates, Chevalier-Skolnikoff (1973) notes that "Contrary to Darwin's expectations, no counterpart to human disgust has been distinguished in monkeys" (p. 82).  This same paper reports that primate facial expressions are linked to appropriate behaviors that relate to a number of other human emotions.


As already noted, it is possible that cleanliness of the body or nest, rather than food rejection, is the precursor of human disgust.  Primates and many other mammals spend a great deal of time in grooming and related activities, and this activity is presumably selected for in terms of reduction of parasite load and microbial infection.  Avoidance of feces or other decaying organic matter could be accounted for as an adaptation with the same function.  Thus one might assume that decay is at the heart of disgust, insofar as animals may avoid spoiled food, spoilage in the nest, feces, or vomit.  


There are some problems with this view, however.  Feces ingestion is not uncommon in primates or other mammals, and has been implicated as an adaptive means of replenishing the gut flora (Barnes, 1962).  Furthermore, although there are suggestions that at least some animal species prefer fresh to spoiled food (Steininger, 1950), it is not clear that there is a general aversion to spoiled foods.  Although Plutchik (1980) sees disgust as a rejection response related to cleaning, vomiting, and defecating, there is just not very good evidence for a strong or reliable aversion to these entities or activities in nonhuman animals.  In short, we are inclined to associate ourselves with the good company of Darwin (1872/1965) and hold that the bulk of evidence supports his claim that "The term `disgust,' in its simplest sense, means something offensive to the taste" (p. 256).

Disgust Precursors in Infancy
In parallel with the results from rats and other animals, there appears to be an innate and present-at-birth rejection of bitter substances in humans, accompanied by a gape (Peiper, 1963; Steiner, 1979).  Peiper (1963) presented evidence that strong stimulation in a particular modality (visual, oral, olfactory) would generate a face in the newborn that would close the appropriate sensory entry point, with some radiation to other sense organs.  Hence bright lights would cause eye closing, strong odors would cause nostril closing (wrinkling--AU 9), and strong tastes would elicit mouth closing.  Of course, because the oral receptors actually physically capture the offending stimulus, a ridding response (gaping) may be more appropriate than a closing off.   


The bitterness-gape link (Steiner, 1979) surely exists in newborns, but the linkage is much more statistical than categorical.  Thus, Rosenstein and Oster (1988), in careful measurements using the FACS (Ekman & Friesen, 1978) on the videotaped responses of newborns to various tastants, reported a gape in 75% of infants in response to bitterness (quinine), and a similar gape in response to sourness (citric acid) in 50% of infants (each infant was tested twice for each tastant, and occurrence of a specific response on either occasion was scored as presence in the percentages cited here).  On the other hand, lip purses (AU 18) occurred in 33% of infants in response to quinine, and 89% in response to citric acid.  Hence there was a mixture of gapes and lip purses (and a few other facial movements) in response to both bitter and sour stimulation.  There was also some confusion by raters who viewed the videotapes and guessed which of the four basic tastants had been presented.  This same confusion occurs in adults viewing photographs of purse or gape faces made by adults, and assigning appropriate situations (e.g., eating something bitter, eating something sour) to them  (Rozin, Ebert, & Lowery, 1992).  Overall, however, there is no doubt, as Steiner (1979) pointed out, that the predominant response to bitterness is a gape (AU 26 or 27).  


So far as we know, there is no sense of offensiveness or rejection outside of the sensory realm in either infants or nonhumans, and hence no gape elicitors other than certain negative tastes.  Disgust seems to be a cultural acquisition--a supposition confirmed by Malson's (1964/1972) review of some 50 feral humans, none of whom showed any sign of disgust.


CORE DISGUST
Disgust as a Category of Food Rejection

Disgust has been described as one of four categories of food rejection, the others being distaste (rejection motivated by bad sensory properties), danger (motivated by fear of harm to body), and inappropriateness (culturally classified as not edible) (Rozin & Fallon, 1980; Fallon & Rozin, 1983; Rozin, 1984).  Disgust is differentiated from danger and distaste in that the basis for rejection is ideational (knowledge of the nature or origin of an elicitor).  Disgust differs from the category of inappropriateness (e.g., paper, marigolds, and sand) in that disgusting potential foods are thought to be offensive and contaminating.  Of the four categories of food rejection, it appears that the only rejection category that has any innate exemplars is distaste (e.g., bitterness).   The danger category emerges in the first few years of life, and disgust breaks off from distaste at some later point, perhaps between 4 and 8 years, for American children (Rozin, Hammer, Oster, Horowitz, & Marmara, 1986; Rozin, Fallon, & Augustoni-Ziskind, 1986).  If we consider the defining characteristics of core disgust to be (1) linkage to food and eating, (2) sense of offensiveness, and (3) contamination sensitivity, then it seems unlikely that a clear disgust category exists before age 5 or 6 (but see Siegal, 1988, for evidence of an early appearance of contamination sensitivity).  Thus, although 3-year-olds typically reject feces as food, it is not clear that this rejection is any different from a distaste, or a distaste combined in some way with a sense of danger.

Origins of Disgust: Feces and Decay  

For adults, feces seems to be a universal disgust substance (Angyal, 1941; Rozin & Fallon, 1987), with the odor of decay as perhaps the most potent sensory attribute associated with disgust.  It is also conceivable that vomit is a primary substance for disgust.  Since feces, vomit and decay are probably associated with disease vectors, it would be reasonable to suppose that there would be an innate rejection of such things; however, as we have indicated above, none seems to be reliably present in nonhuman animals.  Similarly, children do not show rejection of feces early in life.  Rather -- and here we have some sympathy with the psychoanalytic view -- it appears that the infant may be attracted to feces, and that disgust is a powerful cultural force that turns this attraction into aversion (Freud, 1910/1957; Jones, 1948).


Nor do children show early rejection of decay odors.  Although Steiner (1979) reports an infant gape response to decay odors, this type of response seems absent in older children, suggesting that the result reported by Steiner may have been a reaction to sensory irritation.  Studies of children's reactions to odors suggest that there are no innately negative nonirritant odors, and that a rejection of decay odors (without a referent object present) appears somewhere between 3 and 7 years of age (Peto, 1936; Stein, Ottenberg, & Roulet, 1958; Engen & Corbit, 1970).  However, in keeping with the general trend in developmental research to discover earlier onsets of behaviors with more sensitive testing, Schmidt & Beauchamp (1988) have recently reported rejection of adult disgust odors in 3 year-olds.  Still, the balance of evidence argues against a natural rejection of decay odors, that would parallel the innate aversion to bitter tastes in humans and other animals.

Toilet Training  

Given the centrality of toilet training in psychoanalytic theory, and the fact that toilet training is one of the earliest arenas for socialization, it is surprising how little is known about the process.  Although children do not seem to have an aversion for feces before toilet training (Rozin, Hammer, et al. 1986), it is not clear whether the feces avoidance that appears subsequently should be characterized as disgust, as opposed to avoidance or distaste.  In the period following toilet training, feces does not seem to have contaminating properties (Fallon, Rozin, & Pliner, 1984), but children do develop an aversion for substances resembling feces (e.g., mud, dirt, and mushy substances) and sometimes a marked concern for cleanliness (Senn & Solnit, 1968; Ferenczi, 1914/1952).  There may a latency period between completion of toilet training and the emergence of feces as a particularly negative disgust substance some years later.  Despite the uncertainties just noted, it does seem likely that the process of toilet training, with all of the attendant negative affect toward feces from significant others, plays an important role in the development of disgust.

Processes Accounting for the Spread of Response from Feces in Young Children  

We believe that there is a spread of rejection responses following toilet training and the rejection of feces, but little is known about the mechanisms and events that account for this spread.  Rozin & Fallon (1987) categorize these processes as "primary" (meaning that a new rejection is learned from the reactions of others or from some new information) and "secondary" (meaning that the acquisition is related to an existing disgust substance).  


Primary acquisition usually depends on a response to the display of disgust in another person, preferably an admired or identified with person (Tomkins, 1963).  Tomkins suggested two ways in which a facial (or other) display of disgust could be transmitted.  A disgust response in the observer may be induced by the disgust display in others (a form of empathic conditioning; Aronfreed, 1970), or by the observer's voluntary imitation of the disgust display in others.  Tomkins assumed that the production of a disgust face in the observer induces the emotion of disgust in the observer.  Both of these mechanisms require some process of either conditioning or cognition; either mechanism may be operative, but there is no direct evidence for either.  The more widely studied phenomenon of social referencing may form a basis for such learning (Klinnert, Campos, Sorce, Emde, & Svejda, 1983).  It is almost certain that social transmission plays a major role in the creation of primary disgusts.  A model for such a process is provided in Mineka and Cook's (1988) demonstration of the "transfer" of snake fear from one monkey to another when a monkey without a snake fear observes the reaction of a snake-fearing monkey to a snake.


Secondary disgusts also may occur by two pathways (Rozin & Fallon, 1987).  One is generalization, based on similarity, from existing disgust substances such as feces (Ferenczi, 1914/1952; Tomkins, 1963; Darwin, 1872/1965).  For example, Jamieson (1947) describes a woman who got asthma attacks when changing diapers. The attacks subsequently generalized to sweat, Limburger cheese odor, and rotting seaweed.  Another pathway is evaluative conditioning (Martin & Levey, 1978; Baeyens, Crombez, Van den Bergh, & Eelen, 1989; Rozin & Zellner, 1985), a form of Pavlovian conditioning in which a valenced entity (an unconditioned stimulus-e.g., an already disgusting entity) is paired with a previously neutral entity, with the result that the neutral entity (the conditioned stimulus) changes in valence in the direction of the unconditioned stimulus.  There are suggestions that such pairings in the laboratory (e.g., between a favored juice and a cockroach) can induce aversion (Rozin, Millman, & Nemeroff, 1986).  


There are also abundant anecdotal reports of such pairings.  Perhaps the first comes from Darwin (1872/1965) himself, who referred to spread of response by habit and association, and offered an example from his own experience.  He was cleaning a bird skeleton, and the smell of the rotted flesh on it made him retch. On subsequent days, when he handled clean skeletons of the same type, they made him retch.  Other examples include development of aversion to M&Ms after hearing that the outside shell was made of fly droppings; dislike of spaghetti after having had a hand placed in what was described as a bowl of worms in a "haunted" house and later discovering that it was spaghetti; and dislike of red meat after cutting into a piece of rare meat and seeing blood spurt out (Rozin, 1986).  These are all examples of acquired aversions mediated by disgust elicitors, but it is important to recognize that these acquired aversions may not qualify as disgust -- that is, may not show the characteristics (e.g., contamination) that differentiate disgust from distaste or danger.

Properties and Acquisition of Core Disgust
By the definition we have offered for core disgust, three components are requisite for the occurrence of the emotion: (1) a sense of oral incorporation (and hence a linkage with food or eating); (2) a sense of offensiveness; and (3) contamination sensitivity.  We now consider each, in terms of the nature of the component, its requisites, and its development.


Oral Incorporation.   Rozin & Fallon have noted (1987) that the mouth is the principal route of entry of material things into the body, and hence can be thought of as the gateway to the body.  Since putting external things into the body can be thought of as a highly personal and risky act, the special emotion associated with ingestion is understandable (Rozin, Nemeroff, Gordon, Horowitz, & Voet, 1992).  The mouth can be viewed as a kind of Mach Band phenomenon -- that is, an area of special vulnerability on the body outside/inside border, where there is marked contrast in affective response depending on which side of the border an object lies.  The aversion response to an offensive entity in the mouth is usually stronger than response to the same entity on the body surface near but not inside the mouth, or inside the stomach (Rozin, Nemeroff, et al. 1992).


The threat of oral incorporation is framed by a widespread belief that one takes on the properties of the food one eats ("You are what you eat").  This belief has been thought to be characteristic primarily of members of traditional cultures.  James Frazer (1890/1922) in The Golden Bough, noted: "The savage commonly believes that by eating the flesh of an animal or man, he acquires not only the physical but even the moral and intellectual qualities which are characteristic of that animal or man" (p. 573).   Keith Thomas (1983) notes that "you are what you eat" was a common belief in Europe some centuries ago.  In fact, this idea is consistent with common sense, since it is our general experience that when two things combine (in this case, a food and a person), the product has resemblances to both.  Nemeroff & Rozin (1989) have found evidence for this belief in North American college students, when it was elicited indirectly by use of the Asch impressions technique.  Students reading about a culture of boar eaters rated the members of the culture as more boar-like than students who read about a culture that is identical, except that the members are turtle eaters.


Offensive Entities: Animals and Their Products.  Angyal (1941) held that the center of disgust is animal (including human) waste products, which he saw as debasing.  It is hard to avoid the conclusion that waste products have a special role in disgust.  Body products are usually a focus of disgust, and are central to the related anthropological concept of pollution (Douglas, 1966; Meigs, 1978, 1984).  There is widespread historical and cultural evidence for aversion to virtually all body products, including not only feces, vomit and urine, but most particularly blood (especially menstrual blood).  For example, blood pollution at birth was a central aspect of ancient Greek religion (Parker, 1983).  


In accord with Angyal's (1941) suggestion of an animal focus for disgust, Rozin & Fallon (1987) have proposed that the elicitor category for core disgust is animals and their products as potential foods.  Surveys of North American students suggest that the word "disgust" is occasionally applied to potential foods other than animals or their products; however, these foods (e.g., broccoli) rarely have the contamination property of core disgust elicitors (Rozin & Fallon, 1980, 1987; Fallon & Rozin, 1983).  Soler (1973/1979) argues that animal food prohibitions, such as those of the ancient Hebrews, should be seen as the rule, and that ingestion of a few animals or of specific animal parts is the exception.  Thus, Adam and Eve began as vegetarians, and it was only after the flood that animals were allowed by God into the human diet.  


Almost all cultures eat a very small subset of potential animal foods.  In American culture, we avoid almost all invertebrates (except a few shellfish and mollusks), virtually all reptiles and amphibians, and all but a small subset of the possible birds and mammals.  Furthermore, we tend to avoid the viscera, head and a number of other parts of the few edible mammals that we do consume.  And as Angyal (1941) pointed out, in many cultures some care is taken to disguise the animal origin of animal food by cutting, chopping and other culinary preparations, as well as by having names for animal foods (e.g., "pork", "beef", in English) that are distinct from the corresponding animal names.

     Animal prohibitions or taboos vary cross-culturally.  The designated animals need not be disgusting, but a disgust orientation is informative as an account of many taboos.  Some animals are considered intrinsically disgusting, either because they bear some resemblance to body products such as mucus (e.g., slugs, worms), or because they are commonly in contact with rotting animal flesh, feces, or other human wastes (e.g., flies, cockroaches, rats, vultures, and other scavengers).  Many other animals are considered disgusting as potential foods.  Carnivorous land animals eat raw or decaying animal flesh, and produce putrid feces. They are therefore disgusting at both ends.  Herbivores are much less likely to be prohibited cross-culturally.  Even the hunter gatherer !Kung bushmen, who eat a much wider variety of species than we do, reject rodents, carnivores, and most insects (Howell, 1986). Food prohibitions based association and similarity are common, as among the Hua of Papua New Guinea (Meigs, 1984).  Hua adolescent males must avoid any food that is red, wet, slimy, hairy; that comes from a hole; or that is in any other way construed to resemble menstrual blood or female genitalia.

     Two other categories of animal food prohibitions deserve mention. Animals that are in some sense close to humans, either in appearance (e.g., other primates) or by virtue of a relationship with humans as pets, are rarely eaten.  And finally, there is a group of anomalous animals that seem to produce a mixture of fear (danger) and disgust (e.g., spiders and snakes).  These animals are feared, though they are not particularly harmful.  Davey (1992) offers evidence that the aversion to these animals has a disgust/disease avoidance, rather than fear of harm.


Contamination.  The contamination response (e.g., the rejection of a potential food if it even briefly contacted a disgusting entity) appears to be powerful and universal among adults.  North American college students reject liked beverages after they have briefly contacted a sterilized cockroach (Rozin, Millman, & Nemeoroff, 1986), and virtually all North Americans surveyed reject foods that have been handled or bitten by either unsavory or disliked persons (Rozin, Nemeroff, Wane, & Sherrod, 1989).  Although this aversion is typically justified as an avoidance of disease transfer, removal of this possibility (e.g., by sterilizing the offending dead cockroach) typically has only a small effect.  The contamination property of disgust was commented upon, in passing, by both Darwin (1872/1965) and Angyal (1941) in their classic works.


The idea of contamination is quite sophisticated in requiring a separation of appearance and reality.  There is no sensory residue of past contamination in a contaminated entity; it is the history of contact that is critical (see Rozin & Nemeroff, 1990, for further discussion).  Furthermore, contamination implies some conception of invisible entities (e.g., traces of cockroach) that are the vehicle of contamination.  Both the notion of invisible entities and appearance as distinct from reality are cognitive achievements of considerable abstraction, and seem to be absent in young children (Piaget & Inhelder, 1941/1974; Flavell, 1986).  This cognitive limitation may be the principal barrier to a full childhood representation of disgust. The cognitive sophistication of disgust puts it in the company of other uniquely human emotions such as pride, shame, and guilt, which also do not assume an adult-like form until the age of 7 or 8 (Harris, 1989).


Rozin and his colleagues have found that a clear contamination response to disgusting contacts with a favored beverage (e.g., dog feces or a grasshopper as contaminants in milk or juice) does not appear until about 7 years of age in North American children (Fallon et al. 1984; Rozin, Fallon, & Augstoni-Ziskind, 1985, 1986).  However, Siegal (1988), using more sensitive procedures, has reported contamination responses in Australian children by 4 years of age, and recent studies of children's conceptions of the disappearance of solute in the process of dissolving suggests that there is some effective sense of invisible particles by age 4 or 5 in North American children (Rosen & Rozin, in press).


Rozin and his colleagues have also suggested that contagion effects may be instances of the sympathetic magical law of contagion (Tylor, 1871/1974; Frazer, 1890/1922; Mauss, 1902/1972), which essentially holds that "once in contact, always in contact" (Rozin & Fallon, 1987; Rozin & Nemeroff, 1990).  Although this law was proposed to account for thought patterns in traditional cultures, it also appears in a wide range of domains for adult North Americans (Rozin et al. 1989).  


A second law of sympathetic magic, the law of similarity, accounts for some other aspects of disgust.  The law of similarity, also dating from Tylor, Frazer and Mauss (see Rozin & Nemeroff, 1990, for a review), basically holds that if things are superficially similar, then they resemble each other in a deep sense as well.  In other words, it holds that appearance, roughly speaking, is reality.  It accounts for the frequent observation that objects that look like something disgusting, but are known not to be, are often treated as disgusting.  Thus, we find that many North American college students are reluctant to consume imitation dog feces that they know are made out of chocolate fudge (Rozin, Millman, & Nemeroff, 1986), and many North Americans say they would be reluctant to consume a favorite beverage stirred by a brand-new comb or contaminated with a plastic replica of an insect (Rozin et al. 1989).


The law of contagion as applied to disgust is potentially crippling; everything we might eat or touch is potentially contaminated.  We deal with this problem in a number of ways.  First, contamination rules are developed in some cultures, such as the explicit rules limiting contamination in the Hebrew dietary system (Grunfeld, 1982).  These rules -- for example, the rule that there is a minimal contamination below which a contaminated food remains kosher -- provide ritualistic relief but not necessarily psychological relief of a sense of contamination (Nemeroff & Rozin, 1992).  


Most often, framing is the strategy that can keep potential contamination out of consideration -- as when we do not think of the people in the kitchen who prepare our food in a restaurant; or the animal that was the source of our meat; or the fact that our body contains a host of disgusting substances, including feces, urine and saliva (see discussion in Rozin & Fallon, 1987).  Indeed, as Allport (1955) noted (confirmed in the survey data of Rozin, Millman, & Nemeroff, 1986), we are disgusted by our own saliva as soon as it leaves our body, as when we reject drinking a glass of water that we have just spit into. Our framing solution fails when the source of contamination/disgust is too salient.  Thus, although we normally handle money without thinking of who touched it before us, this strategy would inadequately protect us in the case of a dollar tendered by a vagrant.

Animal-Origin Disgust and Beyond

Our discussion of disgust up to this point has focused on issues surrounding food and eating.  We have presented core disgust as an oral defense in relation to potential foods, body products, and some animals.  We now consider some other domains of disgust elicitors.

Sex, Hygiene, Death, and Body Envelope Violation
We recently asked a number of North American respondents to list the things they thought were disgusting. Their lists included exemplars of the three core disgust domains (food, body products, and animals) but also these five additional domains:  sexual acts, hygiene, death, violations of the body envelope (e.g., gore, amputations, surgery), and socio-moral violations (e.g., liars, racists, and Nazis). In the course of developing a scale to measure disgust sensitivity across these eight domains (Haidt, McCauley, & Rozin, 1992) we discovered that reactions to all of the domains were intercorrelated, except for the socio-moral violations. That is, people who were easily disgusted by food items were also more bothered by incest, rats, and amputations. Table 40.1 gives the seven items that are most predictive of total score on the final 32-item Disgust Scale (which included four items in each of seven domains other than socio-moral violations). Note that five of the seven domains are represented among the top seven items, demonstrating the conceptual heterogeneity of disgust elicitors.  Items from the remaining two domains, food and envelope violations, also showed respectable correlations with total score, and the best item from each of those two domains is given at the bottom of Table 40.1. 

Table 40.1


Nine Items from the Disgust Scale and their Correlations with Total Score

--------------------------------------------------------------------------------------------------------------------------------------------------------

 
Correlation

Rank
w/total

Domain

Item


score

--------------------------------------------------------------------------------------------------------------------------------------------------------

1
.57

Body Products
You see a bowel movement left unflushed in a public toilet


2
.54

Body Products
While you are walking through a tunnel under a railroad track, you smell urine.

3
.53

Death

Your friend's pet cat dies, and you have to pick up the dead body with your bare 





hands.

4
.52

Animals

You are walking barefoot on concrete, and you step on an earthworm.

5
.50

Death

It would bother me tremendously to touch a dead body.

6
.48

Sex  

You hear about an adult woman who has sex with her father.

7
.47

Hygiene

You discover that a friend of yours changes underwear only once a week.

.
.

  .




.

.
.

  .




.

.
.

  .




.

13
.42

Food

I might be willing to try eating monkey meat, under some 





circumstances.

14
.42

Envelope 
You see someone accidentally stick a fishing hook through his finger.




Violations

--------------------------------------------------------------------------------------------------------------------------------------------------------


Haidt, McCauley, and Rozin (1992).

Thus, we observe a spread of the focus of threat from just the mouth to contact with the body in general, and even offensive sights (Table 40.1).  This spread is captured in a psychoanalytic treatment of disgust:  "In summary, any modality that represents a means of entry into the self or body - the mouth, the nose, the skin, the eyes - seems to play a part in the disgust experience" (Miller, 1986, p. 300).  Even more striking is the spread of disgust elicitors beyond the domains of core disgust, in particular the importance of death as an elicitor of disgust.  Two of the top seven items in Table 40.1 concern death.  


In various versions of the Disgust Scale, we noted with some surprise the particularly high correlation with total score for items dealing with death (see Table 40.1).  The involvement of death in disgust may be of particular note, because it may relate to the importance of decay odor as a disgust elicitor.  Furthermore, it suggests a more general construal of disgust within a psychoanalytic framework.  Rather than as a defense against coprophilia or sexuality, disgust, a universal emotion, can be understood as a defense against a universal fear of death by humans.  


Becker (1973) has argued that the most important threat to the psyche is not infantile sexuality, but the certainty of death.  Only human animals know they are to die, and only humans need to repress this threat.  In this framework, disgust can be viewed as a rejection of thoughts or experiences that might suggest human mortality.


An intriguing Asian perspective on the relation of death and disgust comes from a study of Sri Lankan Buddists by Obeyesekere (1985).  With the aim of producing disgust at sensory pleasure, initiates will meditate over an actual corpse in 10 states of decay.  In the lay tradition, something of the same sort is done in the imagination; meditation emphasizes the putrescence of the body, with a focus on the body as a vessel containing feces.

A Theory of Disgust: Avoidance of Reminders of Animal Origins

These speculations about death lead naturally to an overarching description of disgust elicitors:  Anything that reminds us that we are animals elicits disgust (Rozin & Fallon, 1987).  An examination of the seven domains of disgust elicitors we have identified suggests that disgust serves to "humanize" our animal bodies.  Humans must eat, excrete, and have sex, just like animals.  Each culture prescribes the proper way to perform these actions -- by, for example, placing most animals off limits as potential foods, and most people off limits as potential sexual partners.  People who ignore these prescriptions are reviled as disgusting and animal-like.  Furthermore, humans are like animals in having fragile body envelopes that, when breached, reveal blood and soft viscera; and human bodies, like animal bodies, die.  Envelope violations and death are disgusting because they are uncomfortable reminders of our animal vulnerability.  Finally, hygienic rules govern the proper use and maintenance of the human body, and the failure to meet these culturally defined standards places a person below the level of humans.  Insofar as humans behave like animals, the distinction between humans and animals is blurred, and we see ourselves as lowered, debased, and (perhaps most critically), mortal (see also discussion in Haidt, McCauley, & Rozin, 1992).  


Consistent with this description, Rozin and Fallon (1987) have suggested that "Humans see themselves as quite distinct from (and superior to) other animals and wish to avoid any ambiguity about their status by accentuating the human-animal boundary." (p.28)  Tambiah (1969) emphasizes the importance of this distinction for humans, and points to the paradox of human fascination for and aversion to animals.  Ortner (1973) notes that the one body product that does not reliably elicit disgust is tears, and these are seen as uniquely human.  DesPres (1976), in a gripping account of the psychology of the Holocaust, notes that the dehumanization of the inmates, so that guards as well as inmates thought of the inmates as animals, facilitated participation in mass executions.  He points out that those inmates who went to great lengths to preserve their humanity -- that is, refused to behave like animals, and washed themselves ritually (even if only with dirty water) -- were the individuals most likely to survive.  And Leach (1964) has pointed out that animal words are used as insults in many cultures.  In general, the ethnographic literature is filled with references to the fact that humans consider themselves better than animals, and they work to maintain a clear animal-human boundary.  Violations of that boundary -- for example, treating an animal as a person in a pet relationship -- are rather rare cross-culturally.  


Keith Thomas (1983), in Man and the Natural World, provides much material for a history of disgust in describing human reactions to animals.  He documents a pre-Darwinian increase in sensitivity to the relation of man and nature that occurred in England from the 16th to the late 18th centuries.  This sensitivity included an extreme concern with human uniqueness, and concern for maintaining animal-human boundaries (as manifested in opposition to animals as pets; rejection of certain styles of eating, sex, and evacuation; and a concern for cleanliness).  Inferior humans were seen as animal-like.


We turn now to discussion of some issues specific to three of the domains of disgust that we have identified as reminders of our animal origins.  For each of these domains, the issue concerns a possible broadening of our understanding of the domain.

Body envelope violations and deformity
Disgust elicitors that we have identified with the domain of body envelope violations include gore, body parts, and deformity.  Gore and body parts are clearly reminders of our animal origins, but the fact that deformity can be disgusting calls for some additional discussion.  Why should the sight of the stump of a missing hand be disgusting?  One account emphasizes the importance of deviance or departure from a body ideal as an occasion of disgust.  Angyal (1941), once again, touched on this issue; he referred to an aspect of disgust as "uncanniness", using as examples supernumerary limbs or mutilated parts.  Tomkins (1963) also included deviation from a norm in his conception of disgust.


The most systematic account of this conception of disgust comes from Mary Douglas' (1966) classic work of anthropology, Purity and Danger.  She relates pollution to a sense of violation of accepted categories, sometimes described as matter out of place.  This easily accounts for the disgust response to deformity, and can be extended to "deviant" sex acts, gore (internal body in the outside world), and body products (in the ambiguous state of both inside and outside the body).  This provocative formulation surely has something to contribute to psychological theories of disgust, but it cannot account for some of the most commonplace elicitors of disgust, such as rats and cockroaches.

Hygiene and interpersonal contamination  

Hygiene violations capable of eliciting disgust include contact with dirt and germs (e.g., dirt under the fingernails, a restaurant chef with the flu, or unwashed hands before eating).  But disgust at sipping soda from another's glass or aversion to wearing used clothing points to a very large and important category of disgust that is perhaps not adequately comprehended under the category of hygiene.  Sensitivity to interpersonal contamination is an enormous phenomenon.  


The fact that direct or indirect contact with other people can elicit disgust was noted by Darwin (1872/1965).  Furthermore, Angyal (1941) noted that other persons, as receptacles for waste products, are potentially disgusting.  The reluctance of many North Americans to buy or wear used clothing is certainly a phenomenon of interpersonal contamination. In Hindu India, interpersonal contagion, mediated primarily by contacts with food, is a major feature of society and a major basis for the maintenance of the caste system (Appadurai, 1981; Marriott, 1968).  


We have found widespread evidence in the United States for aversion to contact with possessions, silverware, cars, and rooms used by strange or otherwise undesirable persons (Rozin et al., 1989; Rozin, Markwith, & McCauley, 1992).  We have analyzed this interpersonal aversion into four separately identifiable components: strangeness, disease, misfortune, and moral taint (Rozin, Markwith, & McCauley, 1992).  Thus, a sweater worn once by a healthy stranger and then laundered is less desirable than an unworn sweater for most of the North American students we have surveyed (aversion to strangeness).  This negativity is substantially enhanced if the stranger has had a misfortune (e.g., an amputated leg), a disease (e.g., tuberculosis), or a moral taint (e.g., a conviction for murder). 


We are not sure at this point whether the phenomena of interpersonal contagion just described are expressions of disgust.  If they are, however, it is not clear why indirect contact with other human beings should remind us of our animal nature in the same way or to the same degree as death, body envelope violation, food and eating, sex, body products, or hygiene.  Of course, contact with other people does open us to contact with their body products:  their sweat, their saliva, their mucus, and traces of their urine and feces.  But laundering and even sterilizing things used by others reduce the contamination effect only very slightly in our studies, and this fact makes it more difficult to understand interpersonal contamination simply in terms of potential contact with body products.


In the early development of our Disgust Scale (Haidt, McCauley, & Rozin, 1992), quite a few interpersonal contagion items were included, such as reactions to wearing a sweater previously worn by someone with AIDS, avoiding shaking hands with strangers, wearing used clothing, avoiding touching doorknobs in public buildings, and feeling funny about handling money.  These items did not appear on the final version because they did not correlate highly with the total disgust score.  However, it remains possible that interpersonal contagion is an important domain of disgust, and one that is to some extent independent of the other domains.

Sexual and Other Moral Violations
When we elicited lists of disgusting things from North American informants (Haidt, McCauley, & Rozin, 1992), we found many instances referring to moral offenses.  Many of these items had some sexual content (e.g., homosexuality, pornography, incest), and are thus easily assimilable to the animal-reminder view of disgust.  Deviance from the narrow class of "normal" heterosexuality is often seen as unnatural, inhuman, and therefore disgusting.  Indeed, items about sexual morality and the proper pairing of sexual partners have been consistently good as predictors of total score on the Disgust Scale.


However, the word "disgusting" is often used as a synonym for "immoral" in situations that do not seem to be reminders of our animal origins.  Thus our subjects have told us that Nazis, people who steal from beggars, and lawyers who chase ambulances are all disgusting.   It is our guess that moral offenses involving some reminder of our animal nature (e.g., incest) are more likely to be labeled "disgusting" than are offenses of a uniquely human sort (e.g., fraud).  A lawyer who chases ambulances might be described by English speakers as "disgusting," but we must be careful that we are not witnessing a casual usage or metaphorical extension of the word.  It would be a mistake to define the emotion of disgust simply in terms of the referents of the word, but it would also be a mistake to ignore these referents.  


These moral offenses on the fuzzy fringe of disgust may, as we have said, share some of the animal-nature theme that we have attributed to the rest of disgust.  They may also share another property - contamination - with disgust.  Indirect contact with people who have committed moral offenses (such as murders) is highly aversive, more so than similar contact with someone with a serious illness (Rozin, Markwith, & McCauley, 1992).  In our research on contamination, one of the most potent stimuli we have discovered is Adolf Hitler's sweater.  Yet, in our attempt to link the various elicitors of disgust under one conceptual umbrella, we must be cautioned by the fact that the nonsexual moral offense items in the earlier forms of the Disgust Scale did not show substantial correlations with reactions to the seven domains of disgust (Haidt, McCauley, & Rozin, 1992).  


We speculate that what unites the domain of morally disgusting actions is that they reveal a lack of normal human social motivation.  People who betray friends or family, or who kill in cold blood, are seen as inhuman and revolting; criminal acts with "normal" human motivations, such as robbing banks, are seen as immoral but not disgusting.  This kind of disgust may represent a more abstract set of concerns about the human-animal distinction, focusing not on the human body, but on the human body-politic -- that is, the human as a member of a cooperating social entity.

The Cultural Evolution of Disgust
We have suggested a course of cultural evolution and development of disgust, summarized in Table 40.2.  The proposed origin is the rejection response to bad-tasting foods, even though bad taste ultimately has little to do with the emotion of disgust.  However, oral rejection remains the focus of disgust reactions, in what we have called "core disgust."  Eating, animals, and body products are the elicitors for core disgust.

Table 40.2

Proposed Pathway of Expansion of Disgust and Disgust Elicitors
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A further expansion of the conception and domain of elicitors, in both cultural evolution and perhaps development, involves reminders of our animal origins beyond the elicitors of core disgust.  Elias (1978), in The History of Manners, a treatment of the development of manners in Europe from medieval to more modern times, describes this expansion as follows:  " . . . people, in the course of the civilizing process, seek to suppress in themselves every characteristic that they feel to be `animal'" (p. 120).  From the prohibitions mentioned in etiquette books of the 15th century, Elias surmises that people must have regularly engaged in a variety of activities that we now consider disgusting.  Readers were entreated not to blow their noses with the same hand that they used to hold the meat, not to greet a person while urinating or defecating, and not to return tasted morsels to the general dish.


In the major expansion of disgust, animal functions or properties relating to sex, death, a fragile body envelope, and poor hygiene become disgust elicitors.  We have further suggested that human concern about being distinct from animals, the new focus of disgust, center on our desire not to share the property of mortality with animals.


We have identified two other sets of elicitors of disgust that are problematic for the "avoidance of the reminders of animal origins" view.  One is interpersonal contamination, and the other is moral offenses.  These may be linked to the animal-human distinction.  However, they may also be independent accretions to the disgust system; that is, they may become offensive for reasons independent of the prior focus of disgust, but may access the already present rejection system of disgust.


This model suggests what might be called an opportunistic accretion of new domains of elicitors, and new motivations, to a rejection system that is already in place.  A parallel to this model in evolutionary biology is the concept of preadaptation (Mayr, 1960).  Mayr suggests that the major source of evolutionary "novelties" is the co-opting of an existing system for a new function.  The classic example is the conversion of a jaw articulation in more primitive vertebrates into the middle-ear ossicles found in mammals.  Preadaptation can operate either to replace an original function, or to accrete new functions to an existing system.  Both of these processes seem to be a work in disgust.  We suggest that in both cultural evolution and individual development, as in biological evolution, preadaptation plays an important role, and can be described as the accessing of previously inaccessible systems for a wider range of activities, functions, or elicitors (Rozin, 1976).  


This account of the cultural evolution of disgust, and the invocation of the process of preadaptation, is supported by a recent study of the components of the disgust facial expression (Rozin, Ebert, & Lowery, 1992).  In a study in which North American subjects match situations to pictures of specific facial expressions, the nose wrinkle (AU9) and gape (AU26) are identified primarily with elicitors of core disgust.  The raised upper-lip (AU10) is more associated with animal-origin, interpersonal, and moral disgust.  If the raised upper lip is the newer expressive component, this result suggests preadaptation; as disgust expands to the moral domain, it incorporates a facial expressive associated with anger (bearing the upper teeth) and, hence, moral violations.

Disgust as a moral emotion

Like anger and contempt, disgust can be a moral reaction to other people, implying that their actions or character have violated normative standards.  We think of these three emotions as forming a continuum of moral response.  The moral nature of anger is most obvious, captured in definitions going back to Aristotle, who defined it as a response to unjustified insult or transgression, including an impulse toward revenge (Aristotle, 1941; Sabini & Silver, 1983).  At the other end of the continuum, core disgust appears to have nothing to do with morality, arising more from a phylogenetic disposition to be wary of potentially harmful or distasteful food.  But as disgust becomes elaborated, it becomes a more general feeling of revulsion, even to socio-moral violations, and it begins to shade into anger.  We propose that contempt is the middle ground between anger and disgust.

     Anger and disgust are on almost all lists of basic emotions, whereas the status of contempt is less clear.  There are arguments that contempt has a clear, universally recognized face (Ekman & Friesen, 1986), and hence may qualify by at least one criterion as a basic emotion.  Darwin (1872/1965) associates scorn/disdain (including contempt) with the unilateral lip raise (AU 10), a sub-component of the disgust and anger responses; Ekman and Friesen (1986), in both American and cross-cultural studies, implicate the unilateral smirk (AU 14).  They note that this expression, and perhaps the unilateral AU 10 as well, are uniquely human expressions.  Russell (1991b) and Izard and Haynes (1988) have taken issue with Ekman's claim, with the result that the status of the unique contempt expression is now uncertain (Ekman, O'Sullivan, & Matsumoto, 1991).

     Darwin (1872/1965, p. 253) says that "extreme contempt, or as it is often called loathing contempt, hardly differs from disgust."  Darwin noted the similarities in the facial expression of these two emotions, and concluded that contempt is a way of declaring that a despised person is disagreeable to behold and smells offensive.  Tomkins (1982) sees both disgust and contempt as originally auxiliary drive mechanisms to the hunger drive, respectively involved with mouth and nose.  Thus contempt appears to harness the oral-nasal rejection response of disgust, and to apply it to people whose behavior or character one finds offensive.  A crucial component of contempt is the belief that the other person is base and inferior to oneself.  Izard (1977) describes contempt as an expression of a need to feel stronger or better than another, with superiority as the predominant feeling.  Similarly, Ekman and Friesen (1975) hold that contempt can only be felt for people, and that it includes an element of condescension. 

     Disgust, contempt, and anger often occur together.  Izard (1977) refers to disgust, contempt, and anger as the "hostility triad," one of these always being the next most salient emotion when one of the others is stimulated.  In an extensive recent cross-cultural study of emotional responses in 37 different cultures, Scherer and Wallbott (1992) report on the actual experiences related by subjects to illustrate each of a set of emotion words.  Responses for disgust and anger were similar, and disgust stories were rated high on the dimension of perceived immorality.


Shweder (1990) offers a theory of moral judgment that may help clarify the role of emotions in morality. He proposes that three codes of ethics underlie the morality of most cultures.  The first code, called the "ethics of autonomy," encompasses issues of rights and justice. This is the most fully elaborated code in Western societies, and philosophers and psychologists have at times claimed that rights and justice are the whole of morality (e.g., Rawls, 1971; Kohlberg, 1971).  Aristotle's definition of anger makes it clear that anger is the response to violations of this code of ethics.  A second code, called the "ethics of divinity," focuses on the self as a spiritual entity and seeks to protect that entity from degrading or polluting acts.  As should be clear by now, disgust is precisely the emotion that guards the sanctity of the soul as well as the purity of the body.  A third code is more problematic for an emotional analysis. It is called the "ethics of community," and it focuses on issues of duty, hierarchy, and the proper fulfillment of one's social roles.  What is the emotional reaction to a person who, for example, betrays his or her group or tries to usurp authority?  We propose that the emotional reaction is contempt.  Hence we see a rough match between Shweder's three moral codes, and what we call the three moral emotions.


Shweder's theory offers an account of the substantial variation in the domain of morality found cross-culturally (see also Shweder, Mahapatra, & Miller, 1987).   Some cultures, such as Hindu India, have highly elaborated the ethics of divinity, and therefore see issues of purity and pollution as central to morality.  Middle-class North Americans, on the other hand, see little connection between morality (justice and rights) and matters of personal hygiene.  Cultures should therefore differ in the degree to which disgust is related to moral judgment.  Haidt, Koller, & Dias (1992) asked North Americans and Brazilians of higher and lower socio-economic status about a number of actions that were disgusting yet harmless, including incestuous kissing, eating one's dead pets, and eating a chicken one has just had sex with.  They found that North Americans of high socio-economic status separated their emotional reactions from their moral judgments, while other groups were more likely to condemn disgusting actions, even when they were harmless.


INDIVIDUAL DIFFERENCES IN DISGUST SENSITIVITY

The Measurement and Extent of Individual Differences
In one of the few studies of individual differences in disgust sensitivity, Templer, King, Brooner, and Corgiat (1984) constructed a 26 item scale to measure attitudes towards body products and body elimination (e.g., "The smell of other persons' bowel movements bothers me").  They found that scores were higher (attitudes were more negative) among an inpatient psychiatric population than among a normal population. Even among normals, high scorers also scored higher on various measures of psychopathology, including neuroticism and obsessiveness, suggesting a link between anxiety and disgust sensitivity. Templer et al. also found that females scored higher than males, and that less educated subjects scored higher than more highly educated subjects. 

     Research with our final 32-item Disgust Scale (Haidt, McCauley, & Rozin, 1992) confirms and extends these findings.  We too have found a relationship between anxiety and disgust sensitivity:  Scores on the Disgust Scale were positively correlated with measures of neuroticism (Eysenck & Eysenck, 1975) and, more specifically, with fears about death and dying (Boyar, 1964).  The Disgust Scale showed its highest correlation (inverse, r = -.50) with a measure of sensation seeking (Sensation Seeking, Form V; Zuckerman, 1979), suggesting that disgust may act as a brake or counterweight to the urge to seek out new foods, activities, and adventures.  The largest and most consistent demographic difference on the Disgust Scale related to gender.  In our North American samples, covering a broad range of social classes, women always scored higher than men, typically by almost one standard deviation.  


Past research directed at understanding modes of transmission of disgust sensitivity transmission has been hampered by the lack of a psychometrically validated scale.  The only measures that were available were Templer et al.'s (1984) body elimination scale and an unvalidated scale of contamination sensitivity (focusing on disgust in a contagion context) developed by Rozin, Fallon, and Mandell (1984).  The Contamination Scale (24 items) was given to University of Pennsylvania students and their parents, and mid-parent-child correlations ranged between .30 and .60, with a correlation of .52 for the total scale score (Rozin et al., 1984).  This significant mid-parent-child correlation for the full Contamination Scale was confirmed in a study in Britain (r = .33; Davey, Forster, & Mayhew, 1991).  These substantial correlations are much higher than correlations for individual food preferences (ranging between 0 and .30) from the same U.S. sample that generated the .30 to .60 correlations for disgust/contamination.  That is, the family resemblance pattern for disgust/contamination sensitivity is more in line with correlations obtained for values (e.g., attitudes to abortion) than with those for preferences (Rozin, 1991).  It seems reasonable to attribute the parent-child resemblance in disgust sensitivity to social transmission in childhood.  This presumption is supported by evidence for minimal heritability in a twin study using a short (5-item) version of the Contamination Scale used by Rozin et al. (1984):  Monozygotic twins showed a correlation of .29 on this scale, while dizygotic twins showed a correlation of .24 (Rozin & Millman, 1987).


Children have ample opportunities to observe and be informed about their parents' attitudes and responses in disgust situations.  We cannot, at this time, indicate what experiences may be more or less critical in the developing sense of disgust.  The focus of earlier research was the Freudian link between toilet training and anal character.  No convincing evidence has been presented in support of this relation (Orlansky, 1949).  However, one study (McClelland & Pilon, 1983) does offer some support for the much more plausible link between toilet training and concern for cleanliness and neatness.  Parents' ratings of the severity of toilet training of their children when the children were 5 years of age correlated .31 with standards of neatness for that same child 26-27 years later.  Of course, the same parental (and perhaps child) characteristics that produced different severities of toilet training were no doubt manifested in other parent-child interactions, so that this promising finding does not directly implicate toilet training as a source of individual differences in disgust sensitivity.

CONCLUSION

Our analysis suggests a cultural evolution of disgust that brings it to the heart of what it means to be human.  We propose that disgust, originally evolved as a rejection response to bad tastes, develops into a much more abstract and ideational rejection of potential foods.  Included in this oral-centered rejection are body products and animals as potential ingestants.  This core disgust, already suggestive of threat to the soul as opposed to danger to the body, then expands to include other reminders of our animal nature.  In addition to the animal processes of eating and excretion, disgust can be elicited by other demonstrations of our animality:  sex, death, gore, and violations of the body envelope.  We see this animal-origin disgust as the central concept in elaborated disgust, and suggest that fear of the animal properties of mortality and associated decay replaces the original motive of avoidance of bad taste.  Further expansions of the domains of disgust, depending on the culture, may include interpersonal contamination and an association between disgust and immoral actions.  At this most fully elaborated level, the disgust system may have lost both its original connections to bad taste and its intermediate value in avoiding reminders of animal origin and death.  The range of disgust may expand to the point that the exemplars have in common only the fact that we want nothing to do with them.  At this level, disgust becomes a powerful form of negative socialization and an abstract moral emotion.  We have presented a skeleton of evidence in support of this analysis, but there are many alternatives and points of difficulty.  Nonetheless, we hope that we have built on the seminal work of Darwin and Angyal to develop a fuller conception of disgust.
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