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Abstract

Sociocultural factors are the predominant determinant of human's interactions with food.  The indirect action of sociocultural factors is enormous, because they determine cost and availability of foods, acceptable foods and combinations of foods (through the institution of cuisine), attitudes to foods and the social and moral significance of food.  Social forces determine the context and meaning of food, particularly in traditional cultures, where food is less decontextualized.  Some features of cuisine can be traced to basic aspects of human nature manifested in the food domain, and to the discovery of ways to combine and process foods to approach optimal nutrition.  Yet, many features of human food choice and cuisine seem determined by non-nutritional forces, such as pleasure, social management and moral standing.  Social factors also operate directly in the food domain, and are probably the primary means through which individual humans learn food preferences and likes.  A prominent avenue of social influence is the observation of the reactions of admired others when eating particular foods.  Humans are virtually unique among animals in that food attitudes and habits are explicitly taught to children.  Finally, the surprising weakness of family influences on food preferences is considered as a paradox, in light of the general strength of social effects.


At first glance, eating may appear to be a non-social activity.  This is so for some solitary animal species, such as clams, koalas and tigers.  But for most species, and especially for humans, almost all instances of eating can only be fully understood in a social context.  The diverse and unelaborated food habits of feral humans speak to the  looseness of genetic determination of food selection, and hence the power of cultural forces (Zingg, 1940).


Almost all of the literature in psychology and physiology that relates to eating in animals or humans is concerned with how much is eaten (the regulation of food intake), rather than what is eaten.   Introductory psychology textbooks typically devote a section to hunger (regulation of food intake) and usually do not even mention the determinants of food selection.  Socio-cultural factors surely play a role in determining how much is eaten.  For example, Americans tend to eat more when in the company of others (deCastro, 1990).  Culturally acquired standards for a desirable body image operate as a substantial part of the control of how much is eaten, especially in American women.  Cultural forces are the principal determinants of the serving of meals at an appropriate time of day, and this occurrence, by itself, can induce people to begin eating.  A major reason for meal termination is that we know that we have already eaten an amount which constitutes an appropriate meal as defined by our culture, e.g., soup, a sandwich and a beverage for lunch.  We have recently shown that amnesic patients, who have no recall of what has happened more then a few minutes ago, will consume a second full lunch, and begin a third, when each is served a few minutes after the prior meal is cleared away (Rozin, Dow, Moscovitch & Rajaram, 1995).  The lack of memory for having just eaten a culturally appropriate full meal, and the presence of food, are sufficient to maintain eating.


Socio-cultural factors are much more important in food selection.  Cultural differences in food preferences and choice are enormous.  Consider an apparently solitary act of food choice to illustrate the layers of social context that are actually involved.  Sylvia, an American, 18 year-old female senses a desire for something nice to eat, and goes into a convenience store.  She is faced there with, among hundreds of other things, a choice between a chocolate bar and a package of sugar-free chewing gum.  The convenience store is itself a product of culture, and of course it is operated by people other than Sylvia.  How did the chocolate get to be a choice for Sylvia, as it glistens temptingly on the shelf?   It originated in a tropical cacao plantation, and was grown extracted and processed by a wide variety of people, including farmers, transporters, and workers at the manufacturing plant.  But that is only part of the story.  Chocolate comes from Mexico, and was unknown in Europe until after the colonization of the Americas.  It was brought back to Spain, and eventually, with the availability of cheap sugar, chocolate became one of the most highly desired foods in Europe.   Chocolate returns to the Western Hemispheres, in the United States, as an import from Europe, not from Mexico.  All of these pathways are inherently social, that is, they involve other human beings and the cultural institutions created by those human beings.  The same is true for chewing gum, and the development of artificial sweeteners.  Sylvia doesn't know all of this, and doesn't think about it much, but a rich and complex set of social forces have made it possible for her to have the chocolate-gum choice at this place and time.


What Sylvia is keenly aware of is that she would love to eat the luscious chocolate, but she thinks of the chocolate as sinful and fattening, and is worried about her figure.  Her attitude to her figure is a consequence of her enculturation....it is characteristic of women in her culture.  Her knowledge of chocolate as a high-calorie food is also something that she has learned from others, either directly or from the media.  She also knows, from the experience of others, that sugar-free gum has virtually no calories, and after checking that the gum in question doesn't contain saccharine, which she has heard can cause cancer, she takes out her dollar and buys it.  The purchase itself, the money and the interaction with the salesperson is also, of course, deeply social.


We can see from this example that social factors enter into an act of eating or food choice in many ways, at many levels.  Of course, if Sylvia had a friend with her at the time, more overt social events would also have occurred, including perhaps urgings for restraint from her thinner friend, and Sylvia's discomfort about choosing chocolate in front of her friend.


Suppose you wish to know as much as you can about the foods a person likes and eats, and can ask them only one question.  What should that question be?  There is no doubt about it, you should ask: what is your culture or ethnic group?  There is no other single question that would even approach the informativeness of this question.


For humans, where the search and preparation of food, and its ingestion at meals are social occasions, food is a very social entity.  Ingestion of food means taking something of the world into the body, and that something typically has a social history: it was procured, prepared, and presented by other humans.  Food is a form of social exchange, and is imbued with meanings in many cultures.  The earliest significant events in the life of mammals include food at their center; the processes of nursing and later, weaning.  From the very first, the taking of food is exquisitely social.


(For more detailed information about human food selection, see books by Logue [1991], Booth [1994], Fischler [1990], and the volumes edited by Barker [1982] and Shepherd [1989].  See also articles by Rozin [1982, 1988a, 1990a; 1990d] and Zellner [1991]).



MODES OF ACTION OF SOCIO-CULTURAL FACTORS

Galef (1976, 1985), Birch (1986, 1987) and Rozin (Rozin, 1988a, 1990c, 1994) have catalogued and discussed the various ways in which social factors influence eating and food choice.


A major source of social influence is indirect.  That is, indirect social influences set the stage for or modulate the interpretation of food encounters.  The presence of a conspecific is not necessary for this route of influence.  Indirect social factors include beliefs, culinary traditions, and occasions that are established as part of the acquisition of culture.


Other social influences are direct, that is, they require the mediation of another organism, present on the occasion.  In inadvertent social agency, the direct social presence is necessary, but is not specifically oriented to producing an effect.  In direct social agency, the social agent participates in the learning task as an active teacher.


INDIRECT SOCIAL INFLUENCES
Culture, biology and cuisine.


We can summarize a major part of the cultural influence on food selection under the term cuisine.  There are two aspects of cuisine.  In the narrower sense it has to do with specific dishes, and how they are prepared.  According to the taxonomy that has been developed by Elisabeth Rozin (1982, 1983), cuisines are defined by the basic ingredients they employ (e.g., rice, potatoes, fish), the characteristic flavors (flavor principles) employed (e.g., a combination of chili pepper with either tomato or lime for Mexico; a varied mixture of spices called "curry" for India), and particular modes of food preparation (e.g., stir-frying for China).  These three components describe with considerable success, the properties of the main course foods in most of the world's cuisines.  In addition, there are culinary rules about the ordering of dishes within a meal, what can be served with what, and what is to be served at particular times or occasions.  All of these important features of food are, to some extent, culture-specific.


Over and above "cuisine," there are many culture-based attitudes to foods and to the role of food in daily life.  Cultures and individuals vary in the importance they attribute to food in their lives, the ritual and moral significance of food, and its role as a social vehicle.  In varying degrees depending on the culture, food serves to establish social linkages through sharing or to maintain social distance through food taboos.


Cuisines and food attitudes, although features of cultures, have their own evolutionary histories, and might well ultimately be accounted for in terms of the characteristics of the individual humans who cumulatively gave rise to cultures.  This allows for the possibility of explanation of socio-cultural rules about food in terms of biological features of the human omnivore.  Such an enterprise has been promoted, in different ways, by scholars such as Marvin Harris (1985), Solomon Katz (1982) and Frederick Simoons (1961, 1982).  Any discussion of social influences on food selection should consider the origin of these influences.


There are two pathways through which biological aspects of humans influence cuisine.  The behavioral path originates with biologically determined aspects of human food selection behavior which guide the evolution of cuisine.  The metabolic path originates in biologically determined features of metabolism and nutritional needs.  These establish constraints on food choice, and guide behavior (and hence cuisine) indirectly, by strenghtening those behaviors or traditions that ensure health and minimize illness, and weakening those that do not.


The pathway from genetically determined behaviors to cuisine.  
The behavioral path is bound to be minimal, as a consequence of humans' omnivorous nature.  Omnivores, or more broadly, food generalists, are biologically open to a very wide variety of potential foods; hence, their genes to not provide alot of guidance.   Rather, experience, either direct or socially transmitted, determines food choice (see Rozin, 1976; Rozin & Schulkin, 1990 for more elaborate discussions).  However, there are some genetically determined predispositions.  Omnivore-generalists, such as rats and humans, have a suspicion of new foods (neophobia) and, at the same time, an attraction to them (neophilia) (Rozin, 1976).  This is presumably because new foods are potentially toxic, but also potential sources of good nutrition.  There is also a general ability to learn about the consequences of eating particular foods, mediated by a special learning ability.  This facilitates learning about the relation between a food ingested at one time, and metabolic effects that occur up to hours later.  And, perhaps most critically for the understanding of cuisine, humans (and rats) have certain built-in taste biases, that serve as adaptive, general rules of thumb in dealing with the food world.  There is an innate attraction to sweet tastes (associated in the natural environment primarily with fruits) and an avoidance of bitter tastes (associated in the natural environment with the presence of toxins).  Although less well documented, there is probably also an innate preference for fatty textures (associated with fat, protein and in particular, meat), and an innate avoidance of irritating sensations (such as generated by hot peppers or tobacco).


A few very general features of cuisines can be derived from these genetic biases.  The widespread use and popularity of sweeteners, including the massive development of a sugar growing and processing industry in Western cultures, can be traced to the biological desire for sweets (Rozin, 1982).  Harris (1985) has argued for a strong motivation in humans to seek and develop sources of protein and fat.  This may be mediated by a biological desire for the fatty texture.  We (Rozin & Rozin, 1981) have suggested that the consistent flavoring traditions, flavor principles, of individual cuisines may be a way of dealing with the conflict between neophobia (flavor all foods in a similar way, to make them familiar) and neophilia (allow acceptance of a new food by using the familiar flavorings on it).  However, because the generalist has few genetically based behavioral biases, there are severe limitations on the explanatory power of this approach.


The metabolic/nutritional pathway to cuisine

The potential for accounting for culinary practice in terms of adaptive combinations of foods or food processing technologies is much greater, and accounts for the bulk of the literature in this area.  The major contributors to this view (e.g., Harris, Katz and Simoons) are less concerned with how humans discovered particular foods or combinations, than they are in demonstrating that cuisines represent adaptive choices.  The basic approach assumes that if there are substantial nutritional advantages to particular types of food processing, selection or combinations, people will discover them.  However, for a psychology of eating, it is of particular interest to develop scenarios that can reasonably account for the discovery of adaptive food relations.  I will select three examples of adaptive human practices.  For two of the three, a reasonable discovery scenario can be constructed (see Rozin, 1982, for further details).

Milk drinking and lactose intolerance

Simoons (1970; 1982) has demonstrated that the great majority of adult humans are lactose intolerant.   That is, they cannot digest milk sugar, lactose, which is a major constituent of milk.  The enzyme, lactase, which all human infants necessarily have to digest mother's milk, is deprogrammed in the period around and after weaning.  Simoons has shown that a small segment of humanity, primarily people of Northern European origin, have genes which block the de-programming of lactase production.


For the great majority of the world, including almost all natives of Asia, Africa and the Americas, consumption of moderate amounts of raw milk leads to fermentation in the hindgut, caused by bacteria that break down the lactose.  This leads to gas, cramps and diarrhoea. Not only is the carbohydrate component of milk not usable, but there is attendant discomfort and the diarrhoea reduces ability of the system to absorb other components of milk and other foods.  While some of the lactose intolerant cultures, particularly China, have rejected all dairy products, most have "discovered" a way to digest lactose externally, and thus render dairy products edible in susbtantial amounts.  If milk is simply left around for a few days, at normal temperatures, bacterial action cleaves the lactose into its two digestible components, glucose and galactose.  Hence, by a process appropriately called culturing, fermented products such as cheese and yogurt are created.  Yogurt is an important staple for the second largest country in the world, India.  It is easy to imagine how people would have discovered a) that modest amounts of raw milk cause adults  gastrointestinal distress; and b) that spoiled milk, a product that is extremely easy to come by in the absence of refrigeration, would not produce such distress.  The rest is history.

Manioc detoxification

Manioc is a basic staple food in parts of Brazil, and was discovered and imported to Europe and Africa by the early explorers (reviewed in Jones, 1959; Rozin, 1982).  Manioc grows well in the tropics, is resistant to predation, and is very easy to maintain.  The problem is that the principal form, sometimes referred to as bitter manioc, contains toxic levels of cyanide.  The traditional, pre-Columbian Brazilian processing of manioc eliminates the water-soluble cyanide, by grinding the manioc and rinsing it many times with water.  It is known that unrinsed manioc powder was used by Brazilians to poison fish as a means of capturing them in fresh water.  It was clearly evident that consumption of manioc produced rapid and severe illness or death.  Rinsing in water, being a common culinary technique, could have been naturally used in treating manioc.  The beneficial effects of this, as with removing lactose from milk, would have been readily apparent, within minutes, to those who tried it.  So the path to discovery is clear.  Interestingly, manioc became an important staple in parts of Africa, and the detoxification technique was exported with the manioc from Brazil.

Corn and the tortilla technology

The third and more problematic example has to do with corn, and the tortilla technology.  Corn is native to the Americas, and was exported to Europe and the rest of the world in the post-Columbian period, along with manioc, chocolate, peanuts, potatoes, chile peppers and other important foods.  Corn is a staple product in many traditional American cultures, and constitutes a major part of the caloric intake.  This presents a problem because corn is not an adequate complete nutrient; it is low in niacin (one of the B vitamins), has an inadequate pattern of essential amino acids, and is low in calcium.  Analyses by Katz and his colleagues (Katz, Hediger & Valleroy, 1974; Katz, 1982) demonstrate that the complex tortilla technology, including the creation of an alkaline medium by the "lime," has the effect of: 1) increasing the level of niacin (by freeing bound niacin); 2) markedly improving the amino acid pattern; and 3) adding calcium.


The technology consists of soaking the corn in a solution with the mineral, "lime," which contains high levels of calcium hydroxide.  The corn is then ground and fashioned into flat cakes that are grilled.  The tortilla is a very tasty entity, usually consumed with beans and chili pepper.  Both corn and beans have inadequate amounts of particular essential amino acids, but the amino acids in short supply are complementary.  Together, corn and beans make an adequate protein source.


Interestingly, neither the corn-bean combination, nor the tortilla technology were imported to Europe with the corn.  The cooking technique probably wasn't imported for the simple reason that the Spanish exploratory parties (Cortez' group and others) did not include European women, and none of the men learned the cooking technique (Rozin, 1982).  This may be part of the explanation for the fact that unlike potatoes and bell peppers, corn never made it as a major staple food in most of Europe.  And it is unlikely that the Europeans would have rediscovered the tortilla technology.  It includes a number of steps, quite a bit of processing, and the unlikely addition of lime (actually, ash or powdered shells).


It is hard to imagine how the early Americans discovered the tortilla technology; the improved nutritional properties of the resulting corn are subtle, and would not show up in a matter of hours.  Indeed, it may be that the actual evolution of the technique had a culinary motivation: making the corn tastier and easier to roll out.  I surveyed some residents in a traditional Mexican village and asked them why they added "cal" (lime) to the tortillas.  Men had no idea (not knowing how to make tortillas), and women reliably responded that it made the tortilla easier to roll out.  Some brief experiments with these women confirmed this; the boiling in lime softens the corn husk, and makes it easier to pulverize it when rolling out the tortillas (Rozin, 1982).

Learning about relatively subtle nutritional effects

The problem that the corn tortilla raises is: what is the process through which humans learn elaborate culinary techniques, which have subtle nutritional consequences?  There are many important examples of this, including the elaborate and complex preparation of soy sauce.  One question is whether their origin is directly guided by the nutritional advantages, or indirectlyl guided, as the case of the tortilla suggests.  A second question is whether most culinary practices can be explained in terms of nutritional value, since food serves as a major source of pleasure, a major social vehicle, and a moral instrument in many cultures.  Thus, for example, Harris (1985) explains the prohibition on eating beef in Hindu India in nutritional/adaptive terms; the cow is more useful as a dairy source than as a meat source.  However, an alternative view traces beef avoidance to deep Hindu commitments to the sacredness of animal life, the principle of "ahimsa" (causing no harm to living things), perhaps linked to the belief in reincarnation (Simoons, 1961).  Thus, while Harris is inclined to see culinary practices as shaped primarily by optimization of diet, Simoons is more inclined to account for culinary practices in terms of social forces, such as not eating the foods of despised neighboring groups.


There are many culinary practices that seem to defy explanation in biological/adaptive terms (though Harris has succeeded in at least suggesting adaptive accounts).  These include elaborate traditions such as the Kosher dietary rules, the widespread use of spices and of innately unpalatable foods such as coffee and chili pepper, and the revulsion shown in almost all cultures to almost all forms of animal food.  These seem more driven by issues of pleasure maximization, social meanings, and moral principles.


Finally, in focussing on routes through which human omnivore biology or metabolic needs might shape food-related cultural institutions, we should not ignore the inverse process.  Culture can affect our biology, and in particular, our genes.  The other side of the lactose intolerance story (Simoons, 1970; 1982; Rozin, 1982) is that the domestication of animals made milk available for the first time, as a food for adult humans.  The usefulness of raw milk was limited by lactose intolerance.  This presumably set up a selective pressure, in those cultures (principally northern European) where milk was abundantly available, for the ability to digest milk.  Genes that blocked the de-programming of lactose around the time of weaning were selected for, with the result that some populations became lactose tolerant.  So, for the case of that very special human food, milk, there are two pathways to acceptance.  Culturing, involving changing the product before it enters the human body, and selection of genes which make our body able to handle raw milk.


Beliefs and attitudes


A small percentage of human beliefs and attitudes to food result directly from our interaction with such foods.  Most beliefs and attitudes (for example that fat foods are unhealthy, that natural foods are healthy, and attitudes favoring shellfish and shunning worms as food) derive from socially transmitted information.  Most critically, the meaning of food (source of nutrition and/or pleasure, a social/moral statement) is laid down by culture.  The great concern that Western women have about eating too much, and their preoccupation with dieting surely relates to the cultural ideal body image.  There is a striking correspondence between the occurrence of anorexia and bulimia and the presence of a thin female ideal (McCarthy, 1990).


Availability, price and the setting of occasions

Exposure is a recurrent and necessary, if not sufficient, cause for food preferences (Zajonc, 1968; Pliner, 1982).  Exposure itself is largely a product of culture.  One is exposed to that subset of all possible foods that one's ecology and culture supports.  The lack of exposure of white rural midwestern Americans to bean curd or pork kidneys is not because the sources are ecologically unavailable, but because local mores regard such things as "not food."  Similarly, cost is a major determinant of degree of exposure.


Cultural valuation of a food may increase its price in the short term, but in the long term, it leads to improved methods of harvesting and processing, such that such a food becomes more available.  Many foods have moved from the luxury to the commonplace at the table, two of the most striking examples being coffee and sugar.  Technological advances, motivated by high demand, led to enormous increases in availability (with concurrent price drop) for sugar, and to its availability for mixture with a wide variety of foods for almost all people (Mintz, 1985).  This availability led to its widespread use as a sweetener for items, like coffee and chocolate, that were too bitter for wide acceptance without such treatment.


The context within which a food is presented also affects the attitudes to it.  Lolli et al. (1958) call attention to the fact that although alcohol consumption is quite high in Italy, there is relatively little alcohol abuse.  They trace this to deeply rooted Italian attitudes to alcohol, as a food and as part of meals.  It is introduced to children early, in the context of a meal and a family event.  This role for alcohol (wine in this case) places it in a situation where its absorption will be slower, and where it becomes a part of normal life, rather than a focus for rebellion from family values.


The acceptability of any food is determined, in large part, by context (Rozin & Tuorila, 1994).  Most Americans readily accept certain foods, such as bacon and eggs or hot cereal as breakfast foods, but consider them as relatively undesirable in other meal contexts.  Most Americans like both chocolate and french fried potatoes, but not the combination of the two.  Within any cuisine, there are many "rules" about what goes with what, and about the order of eating foods within a meal.  Most laboratory research on food selection in humans, prior to 1990, employed pure nutrients, outside of their normal context.  Thus, subjects were offered different concentrations of sugar water or salt water.  Unfortunately, responses to these unusual, decontextualized nutrients, is not very predictive of response to these same nutrients in normal food contexts, such as lemonade for sugar or potato chips, for salt (see Pangborn, 1980, for a description of the line of research that brought context to center stage in the study of food acceptance).


Universal cultural themes linking food and social life

The mouth as gateway to the body

Food is a social instrument for humans by virtue of the fact that it is almost always true that more than one person is involved with any food, from harvesting to ingestion.  This social "passage" takes on added significance because of the existence of three probably universal patterns of thought.  The first is about the special position of the mouth, as the dominant entry point to the body.  People are sensitive to the status of their bodies, and cannot help but be concerned about what goes into them.  The mouth is the gateway, so that there is great concern and strong feeling about what goes into the mouth (Rozin & Fallon, 1987; Rozin, Nemeroff et al., 1995).

"You are what you eat"

Concern about what goes into the body becomes engaged in a more social sense when coupled with the second principle, "you are what you eat."  The view that a person takes on the physical, behavioral and intentional properties of the food he eats is widespread in traditional culture (e.g. Frazer, 1892/1959; reviewed in Nemeroff & Rozin, 1989).  It seems entirely reasonable, in the absence of knowledge of the theory of digestion and the common small set of molecules that result after digestion of all foods.  In our general experience, when two things combine, the product takes on the properties of both.


You are what you eat, in a more subtle and unacknowledged form, seems to be held as a belief by educated westerners, as well as members of traditional culture.  American undergraduates who read a cultural vitgnette about a group that consumes boar rate members of this culture as more boar-like, and less turtle-like than do other students who read an equivalent vignette in which turtle is mentioned as part of the diet, in place of boar (Nemeroff & Rozin, 1989).  "You are what you eat" accounts, in part, for resistance to ingesting things that are offensive or that have other undesirable characteristics.  But, with the exception of cannibals, it does not directly link humans to other humans, via food.

Contagion

That linkage is provided by a third, more general principle, the sympathetic magical law of contagion.  This was explicated at the turn of the century by the anthropologists Frazer (1892/1959) and Mauss (1902/1972) (see Rozin & Nemeroff, 1990, for a detailed exposition of this law).  The law of contagion holds that "once in contact, always in contact," that is, when two objects come in contact, properties are permanently exchanged.  Though originally expounded as a characteristic of "primitive" thinking, contagion operates clearly among Western educated adults (reviewed in Rozin & Nemeroff, 1990).  For example, almost all people surveyed reject wearing a sweater that had been worn by a disliked or unsavory person, or reject eating an apple bitten by one of these persons.  On the positive side, a minority of people find clothing or food enhanced if it had been worn or tasted, respectively, by a loved or admired person.


The critical importance of contagion is that it links the human preparers or handlers of food to the eaters (Rozin, 1990a).  Now "you are what you eat" holds not only for the food eaten, but for the previous contacts of that food.  Food is now a loaded interpersonal message: grandma's soup can be better because it was made by grandma, and an enemy or a disliked person can convey bad fortune by contacting one's food.   The importance of these ideas in the food domain is illustrated by food attitudes in two non-Western cultures, the Hua of Papua New Guinea and Hindu Indians (see Rozin, 1990a, for a more detailed exposition of these two cultural examples).


Among the Hua of Papua New Guinea (Meigs, 1978; 1984), food is the bearer of vital essence, or "nu," which is both a life force and a carrier of individual properties.  It is good to eat food procured or prepared by those in a positive relation to ego; it both improves character and personality and increases good fortune.  For example, it is desirable to consume food which an appropriate relative has spat upon.  On the other hand, food from someone in a competitive or other undesirable relation can cause harm.  The Hua were cannibalistic within the memory of the older current villagers, and consumed their parents, after death; they would never consume killed warriors from another group, because of the hostile intent that would be conveyed.  From before puberty to a few years post-puberty, Hua males are segregated, and not allowed any contact with fertile females, for fear that the nu of these fertile females will feminize the young males.  They are not allowed to consume any food procured or prepared by a fertile female.  Meigs states that food and food transactions form the center of Hua conversation; indeed it was this fact that steered her ethnography in the direction of food.


Among Hindu Indians, a food's personal history carries social status and moral significance (Appadurai, 1981).  Sharing food, or eating food made by a common third person, has a binding or homogenizing significance.  Refusal to share establishes distance, or heterogenizes.  Marriott (1968) showed that the complex Hindu caste structure can be reconstructed simply from information on who can eat whose foods.  Even within the family, the order of serving and rules about who can eat whose leftovers serve to maintain the family hierarchy, and reaffirm proper social relations between family members.  The body is viewed as the temple for the soul, and eating is seen as a moral transaction in which food can serve as a fundamental link between humans and the gods.  Thus, for example, Brahmin children rate "One of your family members eats beef regularly" as a more serious moral offense than "There was a rule in a hotel; Invalids and disfigured persons are not allowed in the dining hall" (Shweder, Mahapatra & Miller, 1987).


In both India and New Guinea, contagion and "you are what you eat"  play important roles in establishing food/person linkages.  Although these feelings also exist in the USA, they are muted.  To a large extent, we have decontextualized our food.  We buy food in saran wrap parcels, often frozen, with no record or information about their personal history.  We have done what we can to make food impersonal, and so have lost much of the moral/social significance.   But even in the United States food has social significance.  It is the center of social occasions, such as evening dinner and holiday feasts.  Dinner is the center of social life for many families.  Among Americans, contagion is seen primarily in the emotion of disgust in response to animal products, while in India and New Guinea, the emotion of disgust is evoked primarily by human interactions (Rozin, Haidt & McCauley, 1993).


Disgust and social ideation: the human/animal distinction


We have identified the emotion of disgust as oriented to food rejection, at its core (hence the name, meaning bad taste; the facial expression centered around the nose and mouth; and nausea, a gastrointestinal sensation, as a its most characteristic physiological feature) (Rozin & Fallon, 1987).  Contagion is a critical feature of disgust; when a disgusting entity (e.g. , a cockroach in the USA) touches an otherwise acceptable food, it renders that food inedible.

The expression of disgust does not depend on the presence of another person, but the entire emotion, and particularly the stimuli that elicit it, are culturally conditioned.  Feces may be the only universal disgust, and even this strong aversion does not appear until after 1.5 to 2 years of life (Rozin, Hammer et al., 1986).


The stimuli that elcit disgust, cross-culturally, are almost all animal products (Angyal, 1941; Rozin & Fallon, 1987).  There is a common cultural "theme" that "humans are not animals," and are to be clearly distinguished from animals.  This theme, plus the "you are what you eat" principle, leads to an avoidance of animal foods so as not to become animal-like (Rozin & Fallon, 1987).  Such a sequence of thought is explicit in the account of Hebrew animal prohibitions dating from the Old Testament (Grunfeld, 1982).  The interesting question then becomes when and how certain animals or their parts become exempt, in specific cultures, from this prohibition.  For the case of the Hebrews, one principle that seems to be involved is that excepted animals are not particularly animal-like (e.g., cows versus cats) (Grunfeld, 1982).  The point of this discussion is that what may be the most powerful response humans have to food is conditioned in multiple and complex ways by cultural forces, though disgust may be manifested under solitary conditions.


Food and the moral domain: Moral/physical confusion

The "moral" status of food, and a confounding of physical/health and moral thinking even among Westerners is illustrated by a simple example.  When we ask American subjects why they reject drinking a glass of juice that just had a cockroach dipped into it, they almost invariably refer to the health risk, given that cockroaches are dirty and disease vectors.  We then repeat this question, but stipualte that the cockroach involved is dead and sterilized.  The degree of aversion remains very high, and subjects ultimately resort to the fact that "it's a cockroach!"  That is, it is cockroachness, not health, that now accounts for their strong aversion.  This is, in a sense, a switch from a physical to a moral explanation.  Among Hindus, this moral aspect is more salient, so that a health explanation of attitudes to  pollution is not felt to be necessary.  If one was worried primarily about health issues in consuming foods contacted by lower castes, then one would avoid raw as opposed to cooked foods. In fact, one can purchase raw foods from lower class people, but one cannot eat their cooked (microbially safe) food, because the cooked food has alot of the lower caste persona or essence in it.


The tendency for Westerners to rely (superficially) on physical explanation, and/or to shun moral explanations, extends to scholars.  Thus, a popular explanation for the Hebrew prok taboo had to do with the avoidance of trichinosis, although this seems a unlikely (the trichina is killed by cooking).  Similarly, the common justification of the evolution of modern table manners in Europe (e.g., not eating from a common pot, not spitting at the table) has to do with hygiene.  However, according the social/historical analysis of Elias (1978), the driving force for these changes was social; being less animal like and more like the upper classes.

 SOCIAL FACTORS AS PART OF THE MECHANISM OF LEARNED FOOD PREFERENCES

Inadvertent social action
Preference and liking

Analysis of the acquisition of preferences in humans and animals depends on a fundamental distinction between preference and liking.  An animal or a person can prefer A to B on two very different grounds.  The preference may be based on expectations about the consequences of ingestion; "this food will make me feel better," or "this food will make me sick."  We call foods that are preferred or avoided on these grounds beneficial or dangerous foods, respectively (Rozin, 1984).  Other preferences may be based on reactions to the sensory properties of the food.  When we say we like (or dislike) lima beans, we are referring to the sensory properties, not the post-ingestional consequences.  This distinction is neatly illustrated by the taste aversion phenomenon.  When a person gets nauseous after eating a food, the food becomes disliked, that is, it now tastes bad.  On the other hand, when lower gut cramps, pains in other organs, respiratory distress, or skin rashes develop after eating a food, it is typically avoided as dangerous, but does not become disliked (Pelchat & Rozin, 1982).  A parallel distinction has been shown with rats, using facial expression as a measure of disliking (as opposed to avoidance because of anticipated consequences) (Pelchat, Grill, Rozin & Jacobs, 1983).  

Animal studies


There is an extensive literature on animal food preferences, dating back to Curt Richter (1943) and P. T. Young (1948) (reviewed in Booth, 1982; Rozin, 1976; Rozin & Schulkin, 1990 and discussed at some length in other chapters in this volume).  The most rapid and robust effect is conditioned taste aversions, a phenomenon that does not engage social factors at all (see chapter by Bernstein in this volume).  The acquisition of preferences by rats has been demonstrated many times (see chapter by Capaldi in this volume).  Sclafani and Nissenbaum (1988) report the most striking effects in terms of rapidity and robustness, but there remains nothing as robust and rapid (usually one trial full preference reversal) as conditioned taste aversions.  This has led to the suggestion (e.g., Rozin & Kalat, 1971; Rozin, 1976), that there is a bias to learn about negative events, in food and in other domains.  Adaptively, the cost of errors in learning to avoid toxins is very high, in comparison to errors in identifying a possible new source of nutrients.


Although this generalization still has merit, the introduction of inadvertent social agency has added a powerful new force for the creation of positive preferences.  Galef and his colleagues (reviewed in Galef, 1988; Galef & Beck, 1990; see chapter by Galef in this volume) have produced robust effects in the direction of increasing preference from the simple expedient of exposing a target rat to a "demonstrator" rat who has already consumed a novel, target food.  The positive effects seem to be produced primarily by an olfactory route; carbon disulfide on the breath of the demonstrator functions to enhance the value of food residues or odorants associated with that chemical (Galef, Mason, Preti & Bean, 1988).  These striking effects are only observable on the "positive" side.  Galef has sought but not found evidence of aversions induced by social factors.  The absence of such effects is puzzling, from an adaptive point of view.


Very few of the animal studies in the literature have attempted to distinguish between liked vs beneficial foods, or dangerous versus disliked foods.

Human studies

The modest sized human literature on social factors in human food choice has concentrated on the positive (preference creation) side.  These studies are reviewd by Birch (1986, 1987) and Rozin (1988) (see also the chapter by Birch in this volume).  Briefly, early studies by Duncker (1938) showed that children would prefer a food if it was chosen by admired others, and Duncker (1938) and Marinho (1942) showed that children would prefer a food that was preferred by a fictional hero.


These suggestions that children's preferences were changeable by the intermediation of admired others were extended and confirmed in a series of studies by Leann Birch and her colleagues (reviewed in Birch, 1986, 1987).  Preschoolers preferred a food that their peers selected (Birch, 1980a).  Approval by a significant adult (nursery school teacher) also caused an enhancement of preference that endured for weeks (Birch, Zimmerman & Hind, 1980).  Rewarding a child by use of a target food, or simply offering of the food a few times a day by the teacher enhanced preference, in comparison to offering of the food in a non-social setting (leaving it in the locker).  Birch interprets these findings as indicating the importance of a positive social-affective context.  Although most of these studies have not carefully distinguished between liked and beneficial foods, the results suggest that changes in liking are actually produced.  Surprisingly, although social factors surely play a dominant role in the formation of both adult's and children's food preferences, the experimental literature on this subject consists of the few studies mentioned above.


Acquired liking for innately unpalatable foods.  The importance of social factors is suggested by research on the acquisition of liking for innately unpalatable foods. Humans develop strong likings for such foods, including bitter foods like coffee, burnt food, quinine water and some vegetables, and irritant foods such as tobacco, alcohol, chili pepper, ginger and raw garlic or onion.  We have studied the acquisition of a liking for chili pepper, as an exemplar of foods in this category (reviewed in Rozin, 1990b).  It is clear that when people come to prefer chili pepper (a preference manifested by over one quarter of all living adults), the preference is based on a liking for the sensory properties; the same properties of the "burn" that are innately negative at first become positive.  People eat chili pepper because they like the taste, not because they think it is good for them.


Interviews, and observations in a traditional Mexican village, point to an important role for social factors.  In the traditional setting, young children are regularly exposed to older siblings and their parents eating and enjoying hot peppers, usually in the form of a hot sauce.  This positive affective context seems to encourage liking for the burn of the peppers.  It is interesting in this regard that attempts to establish chili preferences in rats have generally failed.  The only exception is recent work by Galef (1989), whose powerful rat social transmission mechanism can induce a preference for mildly irritating diets.  The only cases of clear non-human, mammalian preferences for rather piquant foods involve social mediation.  Rozin and Kennel (1983) report that two captive chimpanzees were trained to like chili pepper, in a very social situation in which they were fed chili crackers regularly by their trainer.  Cases of two rhesus monkeys (Dua-Sharma & Sharma, 1980) and one dog (Rozin & Kennel, 1983) also involve delivery of the food in the social context of a family meal.   Hence, the animal literature on chili pepper strongly supports a social mediation model.  With the exception of Galef's (1989) finding, the literature suggests direct involvement with humans in a positive social context as a condition for reversing innate aversions, and even Galef's finding implications social processes in animals.  It is notable that Mexican dogs do not develop a preference for chili pepper, even though they eat it regularly mixed in with other discarded foods.  Dogs in a rural Mexican setting are not treated as "pets," and do not consume chili pepper in a positive social affective context in association with humans.

Mechanisms of inadvertent social effects

There is no strong evidence implying a particular mechanism of action of social factors on preferences.  More generally, the internalization or socialization process is not well understood.  One account, that makes contact with the non-social acqusition of preferences, invokes Pavlovian conditioning.  On this view, evaluations of objects can change, in animals and humans, as a result of pairing of an event (e.g., a flavor) with an already positive or negative event. This process has been termed evaluative conditioning (Martin & Levey, 1978; Baeyens, et al, 1990; Rozin & Zellner, 1985). Conditioned taste aversions are an example of evaluative conditioning; a food (conditioned stimulus is part with a negative internal event, nausea (unconditioned stimulus) resulting in a change in liking for the food (CS).  Such pairings are themselves non-social, but they may be socially engineered.  For example, a possible route to the liking of unsweetened black coffee is earlier experiences of coffee with cream and sugar.  The coffee can be considered the conditioned stimulus, and the sugar the unconditioned (positive) stimulus.  The contingent pairing of coffee and sweetness increases the liking for the coffee flavor.  Coffee sweetening is made possible by cultural innovation, and is often staged by friends or parents, as a means of making coffee more attractive.  Hence, the pairings are scheduled in a social context.


A direct social effect has been produced within the framework of evaluative conditioning.   Baeyens et al. (1996) have recently demonstrated an increase in preference for an object (a wine glass of a particular shape) when it is contingently paired with positive (as opposed to negative) facial expressions.  Such a paradigm fits well with both Galef's social effects in animals (the carbon disulfide on the rat's breath, paired with the food odor) and with Birch's results on preschoolers (with social approval as the unconditioned stimulus).  Tomkins (1963) has suggested particular pathways, including the idea that the facial expression in the subject is the unconditioned stimulus, and this expression is induced in the subject by positive expressions in others.  It is surprising how little is known, at present, about such an important process.

    The Pavlovian perspective offers only one way of conceptualizing inadvertent social effects.  Lefebvre & Palameta (1988) distinguish three modes of social influence involving inadvertent social agency: social facilitation, local enhancement, and observational learning.  They provide criteria for observational learning, the most elaborate of the three, and demonstrate evidence for it in food-finding behavior of feral pigeons.  It seems likely that many of the examples of inadvertent social agency in humans involve observational learning, whether or not one wishes to place a Pavlovian interpretation upon this observation.

Active social agency: Teaching

In an extensive review of "tradition" and social effects on feeding in animals, Galef (1990) concludes that there is no evidence for active teaching in animals (see also Galef's chapter in this volume).  This is obviously not the case for humans.  Parents, among others, are active forces in teaching children about foods, and at least in American culture, parents attempt to shape children's food preferences.


Parents seem to have some insight into the process.  A survey of feeding practices of American parents suggests that they are aware of the central importance of social factors in inducing preferences in their children; the two most popular techniques were engaging the child in the preparation of the food and exposing the child to displays of positive affect in association with the food (Casey & Rozin, 1989).  However, parent educative efforts may not always have the intended effect.  Birch et al. (1982) have shown that rewarding ingestion of a target food has the long term effect of decreasing the preference for that food.  The interpretation is that while social approval indicates the valuation of the food in question by elders, rewarding the ingestion of the food indicates a lack of adult valuation of the food.  A parent survey indicates that, in contrast to these findings, parents are more optimistic about the value of rewarding ingestion of a target food than about the efficacy of using the target food as a reward (Casey & Rozin, 1989).

The family paradox

In light of mostly circumstantial evidence suggesting a major role for social factors in human food preferences, and in recognition of the fact that in the earlier years of life, the family is the dominant influence on the child, one would predict: 1) strong family (particularly parent-child) resemblance (correlations) in food preferences; 2) higher correlations with the mother, given her much more substantial traditional role in food preparation and feeding; and 3) greater resemblance among same sex child-parent pairs, on the grounds of modeling.  None of these three predictions seem to hold, a pattern of results that I call the family paradox (Rozin, 1991).  Across about 6 studies (reviewed in Rozin, 1991, including Birch, 1980b; Pliner, 1983), results are mixed for all three claims.  A weakly positive parent-child correlation (usually between 0 and .30, for those familiar with correlations) has been reported in family resemblance studies.  This compares with much higher values (of the order of .5) for resemblance in disgust sensitivity or values (e.g. attitudes to abortion) in parent-child correlations (Rozin, 1991).  One cause for the low correlations might be that parents may be discordant on a particular preference.  If so, there is no reason to predict that a child should fall on the mid-parent value; it is not clear how one would epxect a child to respond to a mixed message about a particular food.  Rozin (1991) separately analyzed mid-parent-child food preference correlations for cases in which parents were concordant or discordant for the particular preference.  Parent concordance did have a slight effect, but the correlations between parents who were concordant and their children were still quite modest (mean correlation of .18 across 12 foods).


One reason for the lack of a mother effect may be that, at least at the level of selection of foods, mothers may be more influenced by their husband's prferences than by their own (Burt & Hertzler, 1978; Weidner, Archer, Healy & Matarazzo, 1985).  


There is no simple explanation for this set of results, which is why I label them a paradox.  It is possible that parent-child correlations would improve if they were established between fully mature children (e.g., 30 year olds) and their parents.  It is also the case that there are other social routes beside parents.  Pliner and Pelchat (1986) report much larger food preference correlations between siblings, and there are also probably major peer influences, influences of adults other than parents and media influences. However, it remains a puzzle that culture-wide food preferences must be, in substantial part, communicated by parents, who seem at the same time quite ineffective at communicating their own more unique preferences.


It is widely believed, at least in America, that food preferences and attitudes, along with other preferences, attitudes and basic features of personality, are formed in the first six years of life.  This is the period in life in which parents have the greatest amount of contact with their children.  There is, in fact, virtually no evidence in any domain that there is special importance to the first six years of life.  For food, in particular, there are reasons to think that the first few years of life should be of little importance.  As mammals, we spend the first few years of life (in traditional societies) on a diet dominated by mother's milk.  It is associated with warmth, touch, a nurturing mother, and relief of hunger.  Yet, before the origin of dairying, milk was a food unavailable after the first few years of life.  It would be maladaptive for young children to develop powerful milk preferences in such a setting.  A number of features of mammals, including the development of lactose intolerance, the relative unpalatability of milk sugar, and a resistance to food imprinting conspire to reduce the ultimate importance of early food experiences (Rozin & Pelchat, 1988). 

Values and preferences: Moralization

Two studies (Cavalli-Sforza et al., 1982; Rozin, 1991) suggest that values are transmitted much more effectively from parent to child than are preferences.  This finding is of particular significance in the food domain, because, even in the United States, food selection can engage value/moral issues.  For example, in a recent study, Stein and Nemeroff (1995) presented college students with vignettes describing a college student.  Students read one of two versions of the vignette, which were identical except that one described the student as regularly eating fruit, salad, homemade whole-wheat bread, chicken and potatoes, and the other as regularly eating steak, hamburgers, french fries, doughnuts and double-fudge ice cream sundaes.  After completing the vignette, students were asked to rate the student on a number of dimensions.  The salad eater was rated as significantly more moral on a set of moral attribute checklists (e.g., either immoral or virtuous, considerate or inconsiderate, etc.).  So, in subtle and not so subtle ways, food has moral implications in America.  The moral implications are much more overt and meaningful in other cultures, such as Hindu India.


Vegetarianism is increasing in America.  There are two major strands of motivations for this practice, moral-ecological and health.  Some vegetarians can be clearly classified as either of the health or moral types (Amato & Partridge, 1989; Rozin, Markwith & Stoess, 1996).   Moral-ecological vegetarians are motivated by concern about causing pain or death to animals, and about the ecosystem. Health vegetarians are concerned primarily about the reported ill effects of animal foods on health.  For moral vegetarians, meat represents a negative value, whereas for most health vegetarians, it is a matter of preference.  There is evidence that moral vegetarians are more likely to find meat disgusting than are health vegetarians (Rozin, Markwith & Stoess, 1996).


As moral vegetarianism increases, meat-eating becomes more an issue of values, and less of mere preference.  As a consequence, societal attitudes to meat change, and presumably, the transmission of attitudes to meat from parents to children becomes more substantial.  In the late twentieth century, in America, we can see the beginning of the moralization of meat-eating (Rozin, 1996).  We can see the same process, at a more advanced stage, in the change in American attitudes to cigarette smoking. 

CONCLUSIONS

The main thrust of this paper has been to establish the importance of socio-cultural factors, in understanding food in general, and specifically with respect to the acquisition of preferences.  The paper has been short on mechanisms, because we just don't know very much.  The main research agenda in this area is to establish how socio-cultural forces act, and why, as in the case of low parent-child resemblance, they are ineffective in some cases.  At the moment, we can't be of much help to the many parents who want their kids to like broccoli better than chocolate.
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