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Preface

We all eat foods every day and in Western societies we are confronted with a
vast array of different types of foods with different prices, offering different sen-
sory experiences and of varying composition in terms of nutritional components.
Although the proportion of income spent on food has declined, food neverthe-
less remains a major part of an ordinary person’s expenditure and the various
parts of the food industry including production, manufacturing, retail and cater-
ing represent a very significant part of the overall economy.

If we are interested in the nutrition of free-living people then we have to
understand not only what factors influence people’s choice of foods and how
consumers make decisions in relation to the amounts of food eaten, but also the
choice between different alternatives. Likewise, if we are interested in improving
the nutritional status of individuals or populations then we need to understand
what influences choice and how we might impact upon those choices. Since
nutritional intake is a consequence of a complex set of behaviours, the behav-
ioural sciences, including psychology, have a lot to offer in terms of furthering
our understanding in this area.

The present book brings together insights from a number of sub-disciplines
within psychology and also related disciplines, in terms of what they can tell us
about the influences on human food choice. The book is organized in five main
sections which cover: models of food choice; biological and learning influences
on food choice; societal influences on food; food choices across the lifespan; and
changing dietary behaviour.

One of the difficulties in this area is that because human food choice is influ-
enced by so many potential factors, there is often a tendency to look at the
impact of these factors in isolation rather than trying to arrive at some overall
understanding of the interplay between different types of influences. The chap-
ters in the first section present general overviews on how we might conceptualize
the different types of influences on food choice and also bring these together in a
more integrated framework.



Preface

The second section not only includes consideration of the underlying biolog-
ical influences on food choice and the amounts of food consumed, but also
adopts a learning approach to try to understand how people make choices about
foods given that there are few in-built predispositions in humans to choose par-
ticular types of foods or sensory experiences. Most food choice is learned both
during early childhood and also from experiences later in life. The chapters in
this section explore the role of experience and learning and also related aspects
of the relationship between mood and food choice and food cravings.

While there are clearly influences at the level of the individual, there are also
wider societal influences on food choice and these ideas are explored in the third
section of the book. Here such influences as the media, advertising and market-
ing of foods are considered, along with more general environmental impacts on
eating.

The fourth section looks at food choices across the lifespan. Clearly the
impact of different factors on food choice will vary as people move across the
lifespan and the chapters in this section take as a starting point examination of
some of these influences on people at different ages.

The final section deals with attempts at changing dietary behaviour. Dietary
behaviour has important health consequences, being associated with, for exam-
ple, cardiovascular diseases and various cancers and also the growing problems
linked to overweight and obesity. One of the major interests in trying to under-
stand food choice is often a desire to try to influence dietary behaviour and to
improve the nutritional intake of individuals or populations. This final section
explores dietary interventions and the application of psychological theories such
as the stages of change theory, implementation intentions and the role which
optimistic bias might play in affecting attempts at changing dietary behaviour.

Given the importance that food choice has in terms of nutritional conse-
quences and also in terms of economics, social and cultural life and personal
enjoyment, it is important to try and understand this particular type of human
behaviour. The present volume seeks to explore some of the complexity of trying
to understand human food choice and the ways in which our understanding
might be improved in the future.

Richard Shepherd
Monique M. Raats
University of Surrey



1 A Conceptual Model of the
Food Choice Process over
the Life Course

JEFFERY SOBAL, CAROLE A. BISOGNI, CAROL M. DEVINE
AND MARGARET JASTRAN

Division of Nutritional Sciences, Cornell University, Ithaca, NY 14853, USA

Introduction

Food choice involves the selection and consumption of foods and beverages,
considering what, how, when, where and with whom people eat as well as other

aspects of their food and eating behaviours.
Food choices are important because they create

consumer demand for suppliers in the food system who produce, process and
distribute food (Sobal et al., 1998). Food choices also determine which nutrients
and other substances enter the body and subsequently influence health, morbidity
and mortality.

Because of their crucial biological, psychological, economic, social, cultural
and epidemiological importance, many researchers and practitioners pay atten-
tion to food choices (e.g. Marshall, 1995; Meiselman and MacFie, 1996; Murcott,
1998). Three general approaches have been used to develop models of food
choices (Sobal, 1997). Eirst, existing models, frameworks and theories developed
to explain other topics are applied to examine food choices, such as the theory of
planned behaviour, health belief model, transtheoretical model, social cognitive
theory, hedonic consumer choice model, etc. (e.g. Axelson and Brinberg, 1989;
Lancaster, 1991, 1998; Baranowski et al., 1999; Conner and Armitage, 2002).
Second, new models to explain food choice have been deductively developed,
where analysts create their own explanations about how food choices are made
(e.g. Lucas, 1984; Krondl, 1990; Nestle et al., 1998; Wetter et al., 2001). Third,
models of food choice have been inductively developed using qualitative research
methods to produce emergent conceptualizations of how people think about and
engage in food choices (e.g. Furst et al., 1996; Palojoki, 1997).

This chapter focuses on an inductively developed and evolving model of the
food choice process devised using in-depth qualitative interviews with adults in the
USA that asked about how they constructed their food choices (Falk et al., 1996;

©The Authors 2006. The Psychology of Food Choice
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2 J. Sobal et al.

Furst et al., 1996; Connors et al., 2001). The chapter considers this food choice
process model’s components, elaborations and applications. This model is com-
patible with a biopsychosocial perspective (Engel, 1980) in assuming that phy-
siological, cognitive and sociocultural influences and processes are all involved
together in making food choices. However, it emphasizes a constructionist
approach (Berger and Luckmann, 1967; Spector and Kitsuse, 1987) in assuming
that while sensory, biological, behavioural and social structural factors contribute
to food choices, people actively consider, interpret and negotiate food choice
possibilities and exercise their personal agency in perceiving, defining, concep-
tualizing, managing, presenting and enacting food choices. This model assumes
that a key process in selecting foods is the construction of food choices based on
cognitions and social negotiations. Overall, people are assumed to construct
food choices in a variety of ways by actively selecting what, when, where, with
whom and how to eat.

A Food Choice Process Model

The range of factors potentially involved in choosing foods is tremendously
diverse and extensive. Many of the most important components of the construc-
tion of food choices are portrayed in the food choice process model presented in
Fig. 1.1 (Falk et al., 1996; Furst et al., 1996; Connors et al., 2001). This model
seeks to be comprehensive and integrated by representing crucial parts of the
process that people use in selecting foods and relationships between them,
although the model is not exhaustive in explicitly listing all possible factors
involved in making food choices. The components of the model also are not
mutually exclusive of each other because they overlap and interact.

This food choice process model includes three major components that oper-
ate together when people construct food choices: the life course, influences and
personal systems. In interviews about food choice, people often attribute current
eating patterns to prior experiences, so the ‘life course’ is a key component of
the model. As people describe food choices, they explain how various factors
emerging from past experiences and current situations shape their eating, and
these are labelled ‘influences’ in the model. The ‘personal food system’ for
selecting foods is the process whereby people operationalize influences on food
choices. The following sections present these components in greater detail and
provide selected examples.

Life course

As people develop and change over time they are shaped by their environments
and personally construct an individual life course that involves past and current
food and eating experiences and situations as well as expectations about
future possibilities. This suggests that food choices are dynamic and evolve over
time. While developmental (e.g. growth, maturation and ageing) and life stage
(e.g. childhood, adolescence, adulthood, later life) perspectives consider individual



Conceptual Model of Food Choice Process 3

Fig. 1.1. A food choice process model. (Adapted from Falk et al., 1996; Furst
et al., 1996; Connors et al., 2001.)

growth over the lifespan, the more dynamic life course perspective provides
additional insights by considering a person’s agency in determining their own
food choice trajectory, the accumulation of experiences over time, the anticipa-
tion of the future, and the importance of changes in contexts at specific points in
time (Elder, 1985). A life course approach to food choice complements biologi-
cal studies of early life programming and those that track dietary behaviour over
time by including the changing social, behavioural and cultural contexts in which
the individual eats. Key concepts developed in other work on the life course that
also emerge in people’s reports about how they construct food choices over time
include trajectories, transitions, timing and contexts (Elder, 1985; Devine, 2005;
Fig. 1.2).

Trajectories are a central concept in life course thinking. Food choice trajec-
tories include a person’s ‘persistent thoughts, feelings, strategies, and actions
over the lifespan’ (Devine et al., 1998). Pathways in food choice behaviour and
attitudes have been described over specific life course transitions such as bearing
children (e.g. Devine et al., 2000) and over longer periods in the lifespan such as
mid-life (e.g. Edstrom and Devine, 2001). People develop food choice trajecto-
ries within specific situational and historical contexts that become persistent,
exhibiting their own momentum and continuity (Devine et al., 1998, 1999b).
For example, a person may grow up with the family tradition of eating a salad at
every evening meal and continue that trajectory for much or all of his or her life.
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Fig. 1.2. A conceptual model of how food choice is shaped by contexts over time to form a
food choice trajectory. (Adapted from Devine et al., 1998.)

The food choice trajectories of lifelong salad eaters may differ, however, from
those of salad eaters who only began that pattern as adults, and may lead to dif-
ferential ability to persist in salad eating behaviour when life changes occur.
Repeated food choices create momentum for making the same food selections in
future circumstances. Food choice trajectories provide momentum leading to
habitual food selections that can affect how individuals adjust to life course
transitions such as ageing and changes in health (Paquette and Devine, 2000).
People arrive at their current food choices within trajectories that are developed
over the course of their lives, shaped by contexts they encounter and the past
transitions they have made.

Transitions are shifts in a person’s life that lead to changes or solidify the
continuation of behaviours, including food choice patterns (Devine et al., 1998,
1999a). Major life events such as entering or leaving school, changing employ-
ment, entering or leaving important personal relationships, migrating to a differ-
ent area or culture, developing an illness and others represent transitions that
may become turning points that have major impacts on food choices (Devine,
2005). These transitions and turning points change roles, resources, health or
contexts in ways that perturb or disturb usual personal food systems and can
lead to minor (in the case of transitions) or radical (in the case of turning points)
reconstruction of food choice patterns that establish new personal food systems
which begin different food choice trajectories.

Timing represents when a particular transition or turning point occurs in the
life course of an individual, with the specific timing of an event influencing whether
and how it may influence food choices. For example, many mothers adopt
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healthier food choices during pregnancy and child-rearing, but childbirth among
young immature adolescents is ‘off time’ in the usual course of development of
social roles and may not enhance the adoption of a healthier food choice trajec-
tory (Devine et al., 2000).

Contexts represent the environments within which life course changes occur,
including social structure, economic conditions, historical eras and the changing
physical environment (Devine, 2005). A person born at one period comes of age,
lives through mid-life and becomes elderly within historically specific normative
family patterns, employment and financial conditions, historical-cultural belief
systems, patterns of food availability, eating standards, and epidemiological envi-
ronments where particular diseases are or are not major risk factors. Thus a person
growing up in the depression era of the 20th century developed different trajectories
of food choices from those of their grandchildren growing up today. For example,
people raising children early in the 20th century socialized their offspring in a differ-
ent historical context of professional dietary advice than those currently teaching
young people about food (Devine and Olson, 1991). Also, people growing up in an
earlier historical era represent a cohort that is more concerned about wasting food
than those in contemporary eras (Falk et al., 1996).

In summary, a person’s life course provides temporal individual and histori-
cal precursors and contexts for current food choices, with people developing
personal food choice trajectories that are subject to change in relationship to par-
ticular life course transitions they experience at different periods in their lives.
Each new food choice experience adds to a person’s life course and shapes
subsequent food choices. Investigation of changes in the food choice trajectories
of groups of individuals provides an opportunity to examine the impact of social,
economic and food system trends on food choices. A life course perspective
provides a framework for considering a variety of individual and contextual
influences on food choices.

Influences

A wide variety of influences operates to shape particular food choices. The food
choice process model clusters these influences into five types: ideals, personal
factors, resources, social factors and contexts (see Fig. 1.1). Each of these
types of influences is embedded within and fluctuates over the life course of a
person making food choices, interacts with all of the other influences, and is
operationalized in the personal food system of the individual as they engage in
specific eating practices. This section describes these five major categories of
influences on food choices and provides selected examples.

Ideals are the standards people have learned through socialization and
acculturation that they use to make food choices. Ideals represent normative
gauges about what and how one should eat. Ideals are culturally learned through
families and other institutions, and reflect the plans and expectations for food
and eating. Cultural and sub-cultural norms establish which foods are acceptable
and preferable for consumption among larger cultures and ethnic groups within
cultures, and individuals consider those ideals in food selection (Sobal, 1998;
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Devine et al., 1999b). For many individuals, ideals about proper meals, appro-
priate manners and health are among the most crucial influences on their food
choices. For example, Falk et al. (1996) found that the ideals about what a meal
should be (‘meat and potatoes’) were held by older adults and constituted some
of the most important factors driving their food choices.

Personal factors are characteristics of the individual that influence food
choices. Personal factors include physiological factors (sensory, endocrinological,
genetic, etc.), psychological or emotional characteristics (preferences, personali-
ties, moods, phobias, etc.) and relational factors (identities, self-concept, etc.).
These personal factors develop and are learned over time for each person and
provide the basis for the unique and individualized construction of food choices.
Dietary individualism, where people make different food choices from others, is
based on the priority of personal factors over other influences (Bove et al., 2003).
For example, people establish personal food and eating identities (Jabs et al.,
1998a; Bisogni et al., 2002) that represent their self-image as a specific type of
eater and operate to shape their specific food selections. Some individuals expe-
rience food cravings and addictions that operate as personal factors in shaping
food choices (Hetherington, 2001).

Resources are assets available to people for making food choices. Resources
include tangible physical capital such as money, equipment, transportation and
space; intangible human capital such as time, skills and knowledge; and intangi-
ble social capital such as help from others, advice and emotional support (e.g.
Senauer et al., 1991). Individuals construct food choices by being aware of the
resources they can use in making food selections, often assessing food choice
options by excluding those which are not possible given existing resources. In
constructing food choices, most people consider some types of food choices ‘out
of bounds’ because they do not have the money, time, facilities or cooking skills
to choose them. For example, many low-income people manage food choices
according to their changing financial situations as they experience greater or
lesser food insecurity (Radimer et al., 1992).

Social factors are relationships in which people are embedded that influence
food choices. Roles, families, groups, networks, organizations, communities and
other social units provide opportunities and obligations for constructing eating
relationships and food choices. Most eating occurs in commensal groups, where
individuals need to negotiate and manage their own food choices in conjunction
with the food selections of others (Sobal and Nelson, 2003). Managing such eat-
ing relationships is a crucial and often contested part of the food choice process,
and with whom someone eats often governs where, when, how and what they
eat (Sobal, 2000). For example, spouses eat most of their meals together and
negotiate joint food selections symmetrically (with both partners converging
together) or asymmetrically (with one partner adopting the food choices of the
other; Bove et al., 2003).

Contexts are the broader environments within which people make food
choices. Contexts include physical surroundings and behaviour settings, social
institutions and policies, and seasonal and temporal climate. An important con-
text within which people make food choices is the food and nutrition system
(Sobal et al., 1998), which determines which foods are available for individuals
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to choose from, how and where they are prepared, served and eaten, and the social
meanings and functions with which they are imbued. The home and the workplace
are two key contexts where food choices are made, with mutual ‘spillover’ occurring
between those settings (Devine et al., 2003). As people eat in an increasingly wider
range of environments, the location-specific structural elements and social processes
affecting food choices become ever more complex. Most contexts change, leading
people to reconstruct their food choices, such as the seasonality of food availability
or the historical evolution of mass media marketing, advertising and programming
as a context for food information (Avery et al., 1997).

In summary, influences on food choice include an extensive scope of biolog-
ical, behavioural, psychological, cultural, economic, social, geographical, politi-
cal, historical, environmental and other influences that are iteratively considered
and reconsidered both simultaneously and sequentially in food choice decision-
making in conscious and subconscious ways. The importance of particular fac-
tors may change over the life course and vary for particular situations. Influences
provide input for the personal systems individuals develop for use in cognitively
constructing specific food choices.

Personal food system

Personal food systems are the mental processes whereby people translate influ-
ences upon their food choices into how and what they eat in particular situations
(Furst et al., 1996; Connors et al., 2001). Personal food systems represent ways
that options, trade-offs and boundaries are constructed in the process of making
food choices. Personal food systems include the processes of constructing food
choice values, classifying foods and situations according to these values, negoti-
ating these personally defined values in food choice settings, balancing compet-
ing values, and developing strategies for food selection and eating in different
situations. These processes are presented in Fig. 1.3 and described in the
following sections.

Food choice values represent a set of considerations important in construct-
ing food choices (Falk et al., 1996; Furst et al., 1996; Connors et al., 2001).
These values involve personally developed interpretations and meanings related
to food and eating as well as involving emotional affect and attachment (Smart
and Bisogni, 2001). Food choice values are dynamic, changing over time as life
course events and experiences shape food choice influences that may result in
new or modified food choice values. Research finds that five types of values
(taste, convenience, cost, health and managing relationships) consistently
emerge as salient among many people, with other additional values also salient
to some individuals and groups (Connors et al., 2001).

Taste is a food choice value that represents the considerations that people
develop related to their sensory perceptions in eating and drinking. People use
the word ‘taste’ to describe many different characteristics of food and beverages
that affect their food enjoyment and aversions, including appearance, odour,
flavour, texture and other properties. Taste is a primary consideration for most
people in nearly all food and drinking settings. It is important to recognize that
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Fig. 1.3. Details of the personal food system. (Adapted from Connors et al., 2001.)

individual taste preferences may change over time. Few people enthusiastically
eat things that do not taste good to them, and thus taste is often used as a mini-
mum criterion for whether or not a food or drink will be consumed. The impor-
tance of taste cannot be overstated, and the physiological, cultural, social,
developmental and life stage aspects of taste have been topics of extensive study
by other researchers (e.g. Rozin and Vollmecke, 1986; Meiselman and MacFie,
1996; Murcott, 1998).

Convenience is a value that refers to the time and effort considerations that
people employ in constructing food choices. Convenience relates to the actual
time, physical ability and the mental or physical involvement it takes for a person
to acquire, prepare, consume and clean up after eating or drinking. Convenience
is also a personal judgement about the opportunity cost of expending time and
effort in relationship to the benefits from a particular food or drink (Gofton,
1995). Convenience to older adults often relates to transportation to acquire
food or difficulty in opening a can or lifting a pot (Falk et al., 1996). In contrast,
time is frequently the primary meaning of convenience for students and peo-
ple who are employed (Furst et al., 1996; Connors et al., 2001; Smart and
Bisogni, 2001; Devine et al., 2003). The consideration of convenience also
varies according to cooking skKills.

Cost is a value representing the monetary considerations that people con-
struct related to food choices. Most food in contemporary post-industrial societ-
ies is purchased rather than self-produced, and the prices of buying food to eat
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at home or away from home are judged in food choices. The price of food related
to someone’s monetary resources is encompassed in this value, and this topic is
an important and ongoing focus of food economists (Senauer et al., 1991).
However, the value of cost also includes the concept of ‘worth’. People with
unlimited disposable incomes may still be very sensitive to price increases
because they do not feel that the product is ‘worth it’, whereas people with low
incomes may still buy a food that is high in price because they believe that the
food is essential to their well-being or satisfaction.

Health is a value that broadly represents food choice considerations con-
structed in relationship to physical well-being. Included in this value are consid-
erations about immediate responses to food and drink such as digestive discomfort,
allergic reactions, energy levels or athletic performance, as well as considerations
about longer-term consequences such as growth, weight control, illness manage-
ment or chronic disease prevention (Falk et al., 1996; Furst et al., 1996; Smart
and Bisogni, 2001). Foods are often classified by the public as ‘good’ or ‘bad’
based on the meanings related to health and physical well-being. The definitions
for health related to eating in the population vary considerably, including overall
balance, nutrient balance, low fat, weight control, naturalness, disease management
and disease prevention (Falk et al., 2001).

Managing relationships is a value that represents how someone considers
the interests and well-being of other people involved in a person’s social world.
When people provide food for others, share food with others or receive food
from others, they typically consider the needs, preferences and feelings of those
people related to what, how, when and where food is eaten. Personal needs and
preferences are often compromised to build, maintain or repair relationships.
Food is central to family harmony, and someone who adopts the role of the
‘household food manager’ is typically very attentive to the preferences, dislikes
and patterns of eating of others (DeVault, 1990). For example, newly married
couples must negotiate ways to make joint food choices (Bove et al., 2003) and
parent—child relationships contribute to constructing family food decisions
(Birch, 1980). Being a host, guest or co-worker also shapes food choice situa-
tions where roles and relationships (e.g. politeness, organizational duties) are
primary considerations in food choice (Devine et al., 2003).

Other values that are considered in food choice include quality, variety, sym-
bolism, ethics, safety and waste (Furst et al., 1996; Jabs et al., 1998b; Connors
et al., 2001). For some people, considerations related to these values are highly
salient, whereas for other people they are considered only in certain circumstances.
For example, religious beliefs, ethnic identity and environmental concerns are pri-
mary considerations in food choice for some people, whereas other people will be
highly focused on their personally constructed expectations for ‘quality’ related to
the way food is grown, stored, prepared or presented (Bisogni et al., 1987).

Classification

When they think about eating, people categorize objects into foods and non-
foods, and further classify foods according to their personally constructed food
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choice values (Furst et al., 2000; Connors et al., 2001; Falk et al., 2001). People
also classify food and eating situations, such as believing ‘eating at home is
healthy; eating out is not’ (Connors et al., 2001). Personally operational classifi-
cation schemes for food and eating situations are embedded in classification
schemes that are significant for one’s close social environment (i.e. family or
friends), which are embedded in classification schemes provided by the wider
cultural environments (i.e. region or nation; Fig. 1.4). The concept of personally
operational classification allows the same food to be viewed as ‘healthy’ or
‘unhealthy’ or as ‘cheap’ or ‘expensive’ by different people living in the same
household. The concept of socially significant classifications acknowledges the
shared categories (i.e. ‘we both like’, ‘we make this food together’) that two or
more people develop for food and eating based on their eating relationships.
The classification of foods and eating situations is a way that people simplify
food choices in a society where the food system is complex and many different
ways of eating are possible and acceptable (Furst et al., 2000; Connors et al.,
2001). People classify foods and eating situations according to multiple dimen-
sions that they construct based on their food choice values. The study of
consumers’ perceptions of multidimensional food attributes is a focus of con-
sumer research (e.g. Lancaster, 1991), and the inductively derived food choice
process model emphasizes consumers’ ways of constructing classifications.
Each particular food or eating situation may be seen as a bundle of different
attributes that are bound together and must be considered simultaneously in

Fig. 1.4. Multiple levels of food classifications. (Adapted from Furst et al., 2000.)
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making food choices (Lancaster, 1991). The characteristics of each specific food
often represent conflicting values that require reconciliation in making food
choices. For example, fresh broccoli may be seen by some household members
as healthy and convenient but expensive and not tasty. These combined
attributes of broccoli come together as one ‘package’ and must be evaluated as
a composite whole in the process of considering broccoli as a possible food
option.

Value negotiation is a key food choice process because only rarely can all
food choice values be satisfied in a particular food and eating situation (Furst
et al., 1996). People prioritize values and weigh the options for how and what
they will eat in a given setting. Prioritizing values into a hierarchy often occurs
simultaneously as people rate foods according to their salient values and then
order choice options according to their hierarchy for those values (Connors
et al., 2001). The priority of food choice values varies according to individual
traits, personal states and situational contexts. Some values reinforce each other
and lead to easier choices, whereas other values are in opposition and lead to
difficult selections. Because value conflicts occur, people must often make
choices that are ‘trade-offs’ between opposing values such as choosing a tasty or
healthy snack or selecting between an inexpensive or convenient meal. For some
individuals, certain values dominate all food choices and serve as limiting fac-
tors, such as a gourmand who consistently values taste and quality and would
rather not eat in certain situations than compromise these values. Similarly, a
person concerned about diabetes may base most food choices primarily on
management of the disease.

Balancing is a process that people use to resolve many food choice value
conflicts. People construct their own ways of ensuring that all of their salient val-
ues are met in food choices. Balancing occurs over personally defined frames of
reference such as times (day, week, month), eating occasions, places or eating
partners (Connors et al., 2001). For example, some people eat healthy foods
during the work week and indulge in less healthy foods on weekends. Other peo-
ple vary the importance of health over months, restricting food choices at certain
seasons of the year (Smart and Bisogni, 2001; Bisogni et al., 2002). Others may
limit the amount of money spent on food for everyday eating but not worry
about cost on vacations or holidays. Still others may seek out spicy food when
eating alone or with co-workers but accept eating bland food with their children
(Bisogni et al., 2002).

Strategies are the behavioural plans, routines and rules that people develop
for how and what they eat in recurring situations (Falk et al., 1996; Furst et al.,
1996; Connors et al., 2001). Strategies simplify food choice by eliminating the
cognitive effort and time required for deliberation about every food choice.
Strategies emerge from initial conscious food choice decisions for a specific situ-
ation and eventually become less mindful when that situation occurs repeatedly.
The strategies of a personal food system are congruent with the cognitive pro-
cesses of developing schemas and scripts for different behavioural settings (Blake
and Bisogni, 2003). Schemas are constructions of the personal assessment and
meaning of a situation, and scripts represent the behavioural plan for that
situation (Rumelhardt, 1984).
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The strategies that people employ to expedite food choice in recurring situa-
tions can be characterized according to the nature of the heuristic being used for
the strategy (Falk et al., 1996, 2001; Connors et al., 2001). Types of heuristics
include: focusing on one value, routinization, elimination, limitation, substitu-
tion, addition and modification (Falk et al., 1996, 2001; Connors et al., 2001;
Fig. 1.5). Focusing on only one value discounts other values as less relevant and
defines a food choice setting in a very specific way so that values do not have to
be negotiated. Routinization standardizes food choice decision-making pro-
cesses or actual eating behaviours for a recurring situation into habits and auto-
matic behaviours. Elimination excludes particular foods, food categories, eating
locations or eating partners from all food choice options or makes exclusions for
particular settings. Limitation restricts use of selected foods or ways of eating to
simplify food choice decisions, but is more complex than elimination because it
requires establishing acceptable levels and then monitoring adherence to those
limits. Substitution replaces foods or ways of eating to accommodate conflicting
values by supplanting one option with another that is more satisfactory. Addition
selects particular foods or includes food components to satisfy specific values.
Modification changes foods, their components or ways of eating to make them
more acceptable.

Examples of these types of heuristics are reported in a study of college
hockey players (Smart and Bisogni, 2001). The types of foods chosen by the
players in the food choice events preceding a game or practice focused solely on
‘health’, defined by them as easily digestible food that made them feel ‘explo-
sive’ on the ice. The pre-game meals consistently involved the same foods and

Fig. 1.5. Selected strategies for simplifying food choices. (Adapted from Falk et al., 1996.)
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seating arrangements (routinization). Immediately after the competitive season,
the players focused solely on another food choice value — taste — as they indulged
in the higher-fat fast foods that they had desired but avoided in preceding
months. Additional examples of the heuristics employed in food choice strategies
come from studies of cardiac patients (Janas et al., 1996; Falk et al., 2001).
Some cardiac patients managed personal food choice by abandoning former
ways of eating and fully adopting the heart-healthy dietary recommendations
that they permanently maintained (routinization). Other patients made less dras-
tic dietary changes using some new foods (substitution) or recipes to reduce
the fat in their typical diet (modification). Other approaches used by patients
involved rejecting certain foods, food components or eating locations (elimina-
tion) to avoid food choice value conflicts.

Most people use multiple strategies for making food choices and the combi-
nations of strategies that are used have been described as a repertoire (Falk
et al., 1996, 2001). While some people have developed and use one dominant
strategy for their repertoire, others use multiple strategies simultaneously,
sequentially or situationally to deal with varying food choice conditions (Janas
et al., 1996; Falk et al., 2001). For example, one person may focus on conve-
nience in all settings, whereas another person may focus on convenience during
the work week but emphasize taste and quality on the weekend. Breakfast may
be routinized for some people who also use a substitution heuristic for dinners.
Individuals who have developed a variety of strategies that they can employ in
various settings tend to be more adaptive eaters or food providers than those
who have only a few strategies that they are not experienced with combining
into different repertoires (Falk et al., 1996).

The repertoires that someone uses for food choices are shaped by personal
and social identities, and food choice repertoires also contribute to constructing
identities (Bisogni et al., 2002). For example, mothers described different food
choice schemas for their personal eating and their roles in providing foods for
their family (Blake and Bisogni, 2003). The predominant types of food choice
schema for personal eating included dieter, health fanatic, picky eater, non-
restrictive eater and inconsistent eater, and the major types of provider food schema
included peacekeeper, healthy provider, struggler and partnership (Blake and
Bisogni, 2003).

Strategies and repertoires for food choice are acquired over the life course
by personally creating them or learning them from others. Strategies and reper-
toires are dynamic and responsive to changes in other food choice processes.
For example, a new marriage or a new health condition is a life course transition
that typically changes the influences of personal factors, resources, social con-
texts and food contexts (Janas et al., 1993; Falk et al., 2000, 2001; Bove et al.,
2003). For example, although someone’s food choice values related to taste
may remain the same, values related to managing relationships, costs and health
may change in meaning and salience which results in new food classifications,
new value negotiations and new ways of balancing food choices. In novel cir-
cumstances, food choices are typically reflective and mindful for a period of time
while people try different ways of eating. When satisfactory ways of food choice
emerge, they become automatized strategies for recurring food choice events.
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In summary, the personal food system is the way that individuals construct
food choices, considering values and employing other cognitive processes for
selecting foods. Personal food systems may be particularly important to recog-
nize in societies where many options for eating are available and few rules exist
to guide how and what one eats (Fischler, 1988; Murcott, 1998). People con-
struct primary food choice values (such as taste, convenience, cost, health and
managing relationships), conceptually organize foods and eating situations
according to these values, prioritize food choice values in specific situations, and
negotiate values and balance ways of eating as needed and desired. Food
choices in recurring situations are simplified by the construction of strategies that
result in rules, routines and habits for decision making and food behaviours. Per-
sonal food systems are dynamic and evolving as they respond to new life course
events and experiences as well as new food choice influences and situations that
a person encounters.

Conclusion

The food choice process perspective presented here can be used as a framework
or as a model (Sobal and Lee, 1997). A framework is a way to list and map dis-
parate concepts into a more coherent whole, representing elements that are
important to include and locating those elements with respect to each other.
Thinking about the food choice process as including life course, influences and a
personal system provides such a representation that incorporates and links a
broad scope of factors involved in making food selections. A model is more inte-
grated than a framework, making assumptions about mechanisms and processes
operating together in a consistent theoretical manner. Thinking about food
choice as a constructed activity where past experiences and contexts in the life
course provide a basis for evaluating current influences and incorporating them
into personal systems that lead to food selections permits specific modelling of
the processes involved in how people choose foods.

Like all models, frameworks and theories, this food choice process model
has several limitations. In an attempt to broadly consider multiple issues in mak-
ing food choices, the model does not focus deeply on specific factors and does
not explicitly consider some factors. The model was developed to examine indi-
vidual food choices of consumers, and it needs to be further elaborated when
applied to collective food choices of families and other multi-person units involv-
ing group decision making (Stratton and Bromley, 1999). The model was devel-
oped and has largely been applied in a post-industrial Western society in the late
20th and early 21st century and may require considerable adaptation, elabora-
tion and extension to serve well in other cultures, places and historical eras.
This model may not apply as well if multiple food options are not available, as
in famines, subsistence cultures or settings where only a fixed menu is available,
etc. (although the model is not irrelevant under those conditions). Also, the
underlying constructionist assumptions of the food choice process model may be
contested and challenged by thinking that takes other theoretical perspectives
(e.g. Hacking, 1999).
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This food choice process model has several applications in research settings.
As a framework for considering the scope of factors involved in food choices, it is
useful in identifying particular issues to examine, manipulate and consider as
controls in analysis of food selections. For example, psychological analyses of
cognitive food choice processes such as value negotiations may benefit from
controlling for the influences described by the model and stratifying according to
life course experiences. As a model of how people construct food choices, much
future work needs to be done to elaborate processes and mechanisms, such as
examining how influences such as resources specifically shape the operation of
cost in value negotiations. The model also offers a broad map of potential factors
involved in making food choices, and lets researchers who do focus on a particu-
lar biological, psychological, social, cultural, economic or other aspect of food
choice locate their findings with respect to other factors involved in food choices.

This food choice process model can be applied in clinical, community and
policy work (Bisogni, 2003; Bisogni et al., 2003). Clinicians can use the model as
a guide for assessing important factors involved in food choices of their clients,
and as a guide for uncovering the personal food choice systems of the people
with whom they work. Clinicians can use this food choice process model to work
with clients to identify and dissect strategies and repertoires that habitually guide
food choices, to understand clients’ values as a way to identify what experiences
are strongest in shaping current food choices, and to review these food choice
processes as a first step in planning dietary changes. Community practitioners
can use the model for identifying key influences of populations that can be modi-
fied, such as local cultural values or community food systems. Policy work can
employ the model to consider how to leverage social and economic changes to
improve healthy eating in populations and to target particular subgroups.

In summary, food choices can be conceptualized using existing, deductive
and inductive models. The inductively developed food choice process model
described here represents a broad, multifaceted, dynamic and integrated perspec-
tive for thinking about food choices, incorporating life course, influences and per-
sonal systems into a constructed system for choosing foods. Food choices are
constructed using the thoughts, feelings and actions of individuals, with people
creating their own systems for making food choices as they move through a life
course. This food choice process model is not all-inclusive and may not meet the
needs of every food choice analyst, but it may be useful to researchers and prac-
titioners by providing a broad framework to use as a road-map for identifying
and drawing attention to potential factors involved in food choices and as a more
focused model representing the ways that people construct food choices.
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Introduction

Almost everything influences food choice, at one time and place or another. Food
is so important, and permeates human life in so many ways, that it engages and
interacts with almost all of our activities: leisure, the arts, sex, work . . . everything
but sleep . . . and there is nothing like a long sleep after a good meal.

Because of the richness and complexity of human food choice, many
disciplines have something to say about it: biology, psychology, sociology,
anthropology, economics, history and medicine, among others.

The plain fact is that the biggest determinant of what an individual eats is
availability. One eats what is there, and more critically, one does not eat what
is not there. This mundane fact should not discourage intellectual inquiry,
because the determinants of what is available to any individual have biological,
psychological, social, cultural and historical aspects.

One situation frequently focused upon by investigators, especially market-
ers, sensory testers and psychologists, has an individual facing a set of food
choices. Under these conditions, we can say that psychological factors are prob-
ably pre-eminent, and that expectations about taste, convenience and health will
predominate. The rich and complex interaction of expectations, beliefs and
values can be modelled in this situation, as for example in the work of Richard
Shepherd and his colleagues (Shepherd and Raats, 1996). As we focus more on
availability, as opposed to the moment of choice, we are forced into consider-
ations that take us well beyond psychology.

The ‘moment’ of food choice, for humans and other animals, is but a step in
a series of behaviours organized for the quest for food. Typically, there is arousal
by biological and cultural motives for nutrition (often described as hunger, in the
former case, and ‘mealtime’ in the latter case). What follows, in the precultural
environment, is the search for food, the detection of food or foods, the choice (or
decision to accept or not), followed in some cases by capture of the food, then
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perhaps some preparation of the food, and finally its ingestion. For some spe-
cies, especially food generalists, the stage of choice is particularly important.
Food generalists such as humans, cockroaches and rats eat a wide range of
foods, and encounter many different potential foods. ‘To eat or not to eat’ is a
weighty decision, often made. The stakes are high: good food means life, and
bad food may mean death. The risks are not just of consuming toxins, but of
consuming nutritionally inadequate, unbalanced diets. For animals that eat a
single type of food, like many carnivores and some herbivores, the choice situa-
tion is simplified. If it is the right size and alive, and capturable, the carnivore will
go for it. There is no need to worry about toxins or imbalances: a live animal
almost guarantees both safety and nutritional adequacy. For humans, cultural
forces enhance the ambivalence of generalist eating. It is widely believed that
‘you are what you eat’; that is, that people take on the properties of the foods
they eat (Nemeroff and Rozin, 1989). These properties can be positive, such as
strength, but also negative, such as animality.

Food and in particular, choosing and obtaining food, are as central to bio-
logical evolution as any activity. Furthermore, for the food generalist, there is
usually no problem more difficult than finding nutritionally adequate foods, and
avoiding toxins and imbalances. It is no accident that many animal groups are
described in terms of their food habits: among the mammals (themselves named
for their early milk drinking) there are Carnivora and Insectivora for example,
and primates are often described in terms of their food habits: principally fruit or
leaf eaters, for example.

Food choice assumes a central role in human evolution, with, according to
most views, a shift from a primarily vegetarian diet to a more omnivorous diet
with the movement from the forest to the savannah. And there is nothing more
important in human cultural evolution than the twin advances of agriculture and
animal domestication. As Diamond (1997) correctly notes, it is this major
advance that makes most of the rest of the flowering of culture possible. It frees
humans from day-to-day dependence on the vagaries of nature, and allows for
the specialization of labour that leads to impressive technologies.

The quest for food plays a major role in the life of virtually all humans. For
the less developed world, food probably accounts for 50% of total expenditures,
in comparison to less than 25% for developed countries (Anon, 1990). But,
of course, most human beings are in the former category. Among our daily activ-
ities, food-related behaviours are probably the third most time-consuming,
following on sleep and work (Szalai, 1972).

Preadaptation and the Food Domain

Food would be complex enough for the reasons already stated. But for humans
it is yet more complicated, because food has become integrated into many func-
tions and activities that have nothing to do with nutrition. The process through
which this has occurred is referred to as preadaption in biological evolution. As
explained by Ernst Mayr (1960), preadaptation is the major source of innovation
in evolution, and consists of the use of features already evolved to serve a
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particular function, to now serve a new function. In the process, the original
function may be displaced, or there may be a sharing of function. Appropriately
for a discussion of food, the human mouth is an excellent example. The mouth,
its tongue and teeth, evolved for breathing and for processing of food. But when
language arises in humans, it takes advantage of the preadapted food/breathing
system, with oral cavity, teeth and tongue in the line of breathing. The teeth and
tongue become an integral part of speech production, although they evolved for
food functions.

In cultural evolution, preadaptation is even more important than it is in bio-
logical evolution. This is because, unlike in biological evolution, humans can
conceive of a value for one system in another context, and make it happen. For
example, fire is useful both to keep warm and to cook food. They can use a
wheel in many ways. In the preadaptive history of food in human cultural evolu-
tion, food moves from its original function to assume many others (Fig. 2.1a).

Food becomes a social marker. It identifies one’s group, as does a distinctive
cuisine distinguish, say, Chinese from Indians. It also functions socially as the
opportunity for family social interaction at meals, and for celebrations, such as
marriages. In modern Western societies, it becomes a major arena for making

(a)
Nutrition
Social Art form Metaphor Moral
marker entity
(b)
(Bad taste) — Core disgust — Animal
nature
Interpersonal Moral

Fig. 2.1. (a) Preadaptation and food; (b) preadaptation and disgust.
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social contacts, dating or business deals. And it becomes an expression of affection
and attachment, as in chocolate on Valentine’s day and turkey on Thanksgiving.
Sharing of food is a major sign of intimacy, cross-culturally. A purely nutritional
perspective would be totally inadequate to capture these important uses of food.

Food also becomes a form of aesthetic satisfaction. The development of cui-
sine, and high cuisines in some cultures, represents an attempt to enrich life and
produce aesthetic pleasure. There is no way in which nutrition requires fancy
desserts, or the elaborate mixtures of spices in Indian cuisine. The social and aes-
thetic functions of food are so prevalent that a visitor from another planet might
take some time to discover that food was ‘essentially’ about staying alive, about
nutrition.

Food enters into our language, as part of communication, in yet another
preadapted form. Food words are central parts of metaphors. Metaphors them-
selves are examples of preadaptation, where a term from one domain (in this
case, food and nutrition) is used to describe another. So, when we say that
someone is a sweet person, that we can’t stomach a particular ideology, that we
wish Rozin would get down to the meat of this paper (meat will be discussed
later), we are using food for non-nutritional functions.

Finally (Fig. 2.1a), food plays a role in the moral world. The laws of kashrut
in the Jewish religion and the various food transfer prohibitions between castes
in Hindu India have to do not with nutrition, but with moral standing. The taking
of the host in the Catholic Mass is a symbolic, moral use of food. In Hindu India,
more than in the USA, food is an explicitly moral entity, described by Appadurai
(1981) as a ‘biomoral’ substance. One can recreate the Hindu caste structure,
based essentially on moral purity, by simply studying food transfer rules. In the
USA, the moral function of food is more muted, although it is hard to escape
noticing how cigarettes have become morally undesirable ingestants, and fur-
ther, suggestions that high-calorie, sweet and fat foods have taken on a negative
moral tinge (Stein and Nemeroff, 1995).

The spectacular elaboration of food and eating, and entry of food into all of
the domains of life, is captured beautifully, for European civilization, by Leon Kass
(1994) in his splendid book, The Hungry Soul. He describes the transformation, at
one point, as from ‘fressen to essen’. Eating on the spot and wolfing down food, as
opposed to sitting at a table, eating with silverware, not taking bites of the food on
another’s plate and using the meal as a focus for conversation.

There is something special about food in this regard. While, in general, the
development of culture is often associated with a de-emphasis of humans’ biolo-
gical functions (e.g. the general modesty about carrying out sexual and excretory
functions), the biological function of gaining nutrition is typically accomplished
in public, and often celebrated. Eating is the one biological function that has
been both celebrated and transformed by culture. Human sex and excretion are
much more like dog sex and excretion than is human eating like dog eating.
Kass’s story of the transformation of eating requires an integration of biological
(nutritional and evolutionary), psychological, social, cultural and historical
perspectives.

The cultural evolution of disgust, as studied by myself and my colleagues,
April Fallon, Jonathan Haidt and Clark McCauley, illustrates the co-opting of a
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food function for a wide range of cultural purposes (Rozin and Fallon, 1987,
Rozin et al., 2000). The great majority of exemplars of disgust that we have elic-
ited from Americans, Japanese and Asian Indians do not have to do with food.
The varied involvements of the emotion of disgust in human life can be traced to
a basic foundation emotion, which has to do with rejecting food (Fig. 2.1b). The
prototype of disgust is the rejection of foods from the mouth based on a negative
oral experience (taste, flavour, texture, temperature). In human cultural evolu-
tion, this response, which we can call the distaste response, transforms into a
response that is basically about rejecting food because of its nature (ideational
rejection), as opposed to its sensory properties. We call this ‘core disgust’, and it
accounts for the principal food disgusts, such as responses in most cultures to
specific spoiled foods, insects, animal wastes and other specific parts of animals.
In our view, this type of disgust, which appears in children after the first few years
of life, is what disgust is really about. Indeed, most adults do not label foods they
do not like the taste of as disgusting. The original distaste system becomes
disconnected from the disgust system.

The food-related core of disgust is evidenced in the following ways: (i) the
word ‘disgust’, with similar derivations in some other languages, means bad
taste; (ii) the facial expression of disgust, including a gape, is a gesture of oral
rejection; and (iii) the physiological signature of disgust, nausea, is a symptom
which specifically inhibits eating.

We hold that, in cultural evolution, this powerful rejection response has been
co-opted by cultures to many things that are rejected by the culture. In the pro-
cess of socialization, one can cause individuals to reject culturally undesirable
entities by making them disgusting. According to our analysis, the major step in
the cultural evolution has to do with disgust becoming attached to reminders of
our animal nature, including aspects of sex, excretion, poor hygiene, indicators
of our animal-like insides (blood, viscera) and, most interestingly, death, a prop-
erty we share with animals. We note that the quintessential odour of disgust is
the odour of decay or death.

We trace the cultural evolution of disgust (Fig. 2.1b) to two more domains of
human life. Interpersonal disgust is about contact with other people, particularly
people whom one does not like, or people from other groups. Finally, moral
disgust has to do with attaching disgust to certain types of moral violations.
These are usually what might be called violations of ‘purity’, best illustrated in
Hindu India by disgust at contacts with less pure individuals or entities (asso-
ciated with lower castes; see Miller, 1997, for an extended discussion of the
invasion of the moral domain by disgust).

A central feature of core disgust is contagion: when a disgusting food
touches otherwise acceptable foods, it renders them permanently inedible. This
contagion property of disgust is carried along with disgust as it expands to a
wider domain. Thus, individuals are disgusted by wearing clothing that had been
worn by a person they consider immoral.

The trajectory described here for disgust, and that described for general food
preadaptation by Kass (1994), illustrates the complex interactions of biological
roots, individual psychology and culture in the shaping of the modern human
mind and the physical and institutional world created by humans.



24 P. Rozin

What is Food Choice?

The simplest manifestation of food choice is relative intake. Thus, we might
note that the intake of rice is higher per capita in China than in the USA, but
the intake of beef is higher in the USA. Food intake of particular foods is rather
easy to obtain on a national basis, and is the focus of many economic analyses.
It is motivated in part by preference and liking, but also, to a great degree, by
availability, geographic and economic factors.

Preference has to do with a comparison of two of more foods, as part of a set
from which a choice can be made. A prefers B to C means that when A is faced
with a choice of B and C, under specified conditions, A prefers B. There are two
important things to note about preference. First, although it influences intake, it
is only one of many influences. Thus, Chinese might prefer beef to rice, but this
would not be expressed in relative intake because of cultural, geographic and
economic factors. Second, preference is related to liking, but does not stand for
liking. One may prefer B to C, but like C better. For example, many Americans
like ice cream more than salad, but will choose a salad because of concerns
about weight and health.

Liking is the psychologically most interesting feature of food choice. It is
most interesting because it motivates much food choice, and we do not really
understand what gets people to like or dislike foods. It is easier to understand
why health concerns or cost influence preference. So liking is a major deter-
minant of preference, and preference is a major determinant of intake, but many
other variables intervene.

The preference-liking distinction motivates a psychological taxonomy of
foods, which in turn sets part of the agenda for understanding food choices. We
can identify three basic motives for choosing or refusing potential foods: sensory
properties (taste, flavour, smell, appearance), effects of ingestion (repletion, nau-
sea, etc.) and ideational concerns (having to do with the nature or origin of a
food; Rozin and Fallon, 1980). These three motives define four categories of
food acceptance and rejection. With respect to rejections, distastes are motivated
by sensory properties, and map rather clearly on to likings (examples might be
hot pepper, black coffee or broccoli, depending on the individual). Dangers are
motivated by concerns about the consequences of ingestion (examples for
Americans include foods very high in fat or foods believed to contain toxins).
Inappropriates are potential foods that just do not fit within the cultural definition
of food (ideational rejection; examples include paper and sand). Finally, disgusts
are multiply motivated rejections. They are primarily rejected because of their
nature (ideational/inappropriate), but are also usually believed to be both harm-
ful (dangers) and bad tasting (distastes). There is a corresponding division of
accepted foods into those accepted because they are liked on sensory grounds
(good tastes, e.g. candy), because they are thought to have positive conse-
quences (beneficials, e.g. bread), because they are just classified as food (appro-
priates, e.g. turkey on Thanksgiving) and what we will call transvalued foods, the
opposite of disgust, enhanced because of their nature or origin, and thought to
be desirable on both sensory features and effects. Transvalued foods are much
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less common than their opposite, disgusting foods. Examples might be food
prepared by or partaken by admired or loved others.

Finally, any food liking or preference is heavily dependent on context.
Breakfast foods are preferred and liked only for breakfast; steak and whipped
cream are both highly desirable to most people, but not mixed together. The
importance and function of context have been explored and reviewed by a num-
ber of investigators, including Meiselman (1996) and Rozin and Tuorila (1993).
Howard Schutz (1989), in considering this important feature of food choice,
coins the apt term ‘appropriateness’ to describe it.

Perspectives on Human Food Choice

In this section, the disciplinary foci on food choice will be summarized across
the four disciplines that have the most to say about food: biology, psychology,
sociology and anthropology. Food selection in a broad perspective is treated
in a number of edited volumes (Barker, 1982; Meiselman and MacFie, 1996;
Meiselman, 2000).

Biological (physiological and evolutionary/adaptive) influences

Biological approaches to food choice take two forms. One focuses on physiologi-
cal mechanisms, and its focus is explaining, at the moment, what is going on in
the body and the brain when a food choice occurs. Most of this research is car-
ried out with animals, particularly the domestic rat. The focus has been on the
regulation of energy intake, but there is important information on food choice as
well. The pioneer in this area is Curt Richter (1943). The case of sodium appetite
is perhaps best investigated (Richter, 1956; Denton, 1982; Schulkin, 1991). The
physiological approach has two aspects, metabolic and neural. That is, one
aspect has to do with the processing of nutrients, and the metabolic events that
become the stimuli for action, via communication of nutritional states to the
nervous system. The second aspect focuses on the brain, and how and where
information about metabolic state is integrated with information about the
environment, other motives, etc., to lead to choice. This very important area,
growing in relevance to human food choice with the recent development of
non-invasive brain scanning techniques, will receive no more attention in this
chapter (see relevant chapters in this book for further discussion of this
perspective).

More central to the present review is the adaptive/evolutionary approach,
which places an animal in its ecological niche, and in the context of its evolution-
ary history attempts to understand food choice, feeding strategies and the like.
The critical frame for humans, in this respect, is as a food generalist (Rozin,
1976). As such, it is impossible to make adaptive decisions about the safety and
nutritional quality of a potential food on just sensory properties. Hence, for the
generalist, most knowledge about the food world must be acquired.
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There are some biological predispositions that help the generalist to negoti-
ate the world of literally thousands of potential foods and poisons. Most clear are
taste biases: innate biases to prefer sweet tastes (associated with fruit) and avoid
bitter (correlated with toxins; Steiner, 1979). As well, there seem to be innate aver-
sions to very strong tastes, including salt or sour. There are early-onset fat prefer-
ences and irritant avoidances, which are also probably innate. As Bartoshuk
(1990) has noted, while the taste system has a number of innate links between
tastes and hedonic responses, the smell system is much more open-ended and
relies heavily on learning.

There is a complex of behaviours involving cautious sampling of new poten-
tial foods, a balance of neophobia and neophilia, most studied in rats.

There are specific learning mechanisms that facilitate the evaluation of
potential foods in terms of toxicity (taste aversion learning; Rozin and Kalat, 1971;
Garcia et al., 1974) and beneficial effects (Sclafani, 1999), allowing learning to
bridge the long delay between ingestion and the consequences of that ingestion
(illness or repletion). And there is the general tendency to come to like entities that
one experiences repeatedly (mere exposure; Zajonc, 1968). This can be enhanced
by social learning; at a minimum, increased exposure can be produced by the
food choices of local conspecifics (Galef, 1988).

Animals with specialized diets, such as koalas or anteaters, often have genet-
ically prespecified means of detecting appropriate foods. With a very narrow
range of potential foods, such animals simply need one internal detection system
which indicates a need for energy (since all foods are essentially nutritionally
complete) and a sensory system for identifying that food (Rozin, 1976). Dietary
generalists have subsystems which operate like specialists. Thus, rats and humans
have a water system, which indicates a specific need for water, and some means
of detecting water or entities with high water content. A similar system exists, at
least in rats and some other animals, for salt (Richter, 1956; Denton, 1982;
Schulkin, 1991), and the hunger system provides guidance in the domain of
energy: hunger indicates the need for energy, and sweet and fat preferences help
to identify sources of calories.

None the less, the generalist, and in particular the human generalist, must
for the most part learn about what is good to eat, and what is not; and yet more
complicated, what combinations of foods are good, and what are not. The evo-
lutionary/adaptive approach to human food choice that has been described
looks at the behaviours that promote nutrition. Another approach, taken largely
by anthropologists, is an adaptationist programme which attempts to show that
traditional culinary practices are nutritionally adaptive. Marvin Harris (1985,
1987) and Solomon Katz (1982) are perhaps the strongest and most productive
advocates of this point of view. Examples include explaining the Mexican combi-
nation of beans and maize as together providing a satisfactory balance of amino
acids, the traditional leaching process that removes toxic cyanide from bitter
manioc, and the use of some spices and combination of spices which limit the
growth of bacteria (Billing and Sherman, 1998). These efforts are important and
interesting. They leave two questions (Rozin, P., 1982): (i) How much of tradi-
tional culinary practice can be accounted for by nutritional adaptations? (ii) How
were these processes discovered and institutionalized in cuisines?
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Psychological influences

The experience with foods that any human has is largely determined by cultural
traditions, since these determine what foods a person is exposed to. They con-
strain the operation of individual psychological factors, including genetic pre-
dispositions, parental influence and various other opportunities for learning. The
mechanisms of acquisition of food preferences are reviewed in a few books,
including Booth (1994) and Logue (2004), and edited books such as Meiselman
and MacFie (1996) as well as in review articles (Rozin and Schulkin, 1990).

The developmental trajectory of humans in terms of food experience and
preferences is striking. The initial ‘food’ of the fetus is blood, followed after birth
by an exclusive milk diet and then the gradual introduction of adult foods.
Weaning is, of course, a major event in this sequence.

Origin of preferences

Individuals within a culture vary widely in their food preferences. Many Americans
like broccoli, lima beans and pork, and many do not. What is the source of this
within-culture variation? The four most likely accounts are: genetics, early
experience with parents, peer influences and other more general influences, such
as the media. Of course, most of the latter are culture-wide influences, and hence
cannot be easily invoked to explain within-culture differences. The most proba-
ble candidate is parental influences, because these encompass both genetic
effects and early experience. Hence, it is quite surprising to discover that parent—
child (with the children being young adults) correlations in food preferences are
very low, in the range of 0 to 0.30, with a mean of about 0.15 (Rozin, 1991).
Peers are another natural focus, although there is some evidence that peer
influence may be smaller than expected (Rozin et al., 2003). The origin of
within-culture differences in preferences is, at this point in time, a mystery. There
may be a substantial role for chance individual experiences. Also, results from
marketing suggest that an important period for the development of preferences,
specifically for genres of music, is between the ages of about 15 and 30 years
(Holbrook and Schindler, 1989).

Acquisition of preferences

Psychologists have not paid much attention to the acquisition of preferences. We
basically do not understand how food, music, pet or other preferences arise.
There are three documented avenues to preference change.

1. Mere exposure (Zajonc, 1968). Generally, the more one is exposed to
something, the more one likes it. Cultural traditions, family practices and peer
preferences all influence the pattern of exposure an individual has. Mere expo-
sure has been demonstrated as an influence on food preferences (Pliner,
1982).

2. Evaluative conditioning. Contingent pairing of tastes, appearances, etc. with
biologically meaningful outcomes (e.g. sweet or bitter tastes) can cause acquired
likes to occur by a Pavlovian mechanism (Rozin and Zellner, 1985), described,
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for the case of hedonics, as evaluative conditioning. The research group headed
by Frank Baeyens in Belgium has carried out a major share of the work on this
issue (de Houwer et al., 2001). Taste aversion learning, in which specifically
nausea following a novel taste rather reliably reduces the liking for that taste, is a
quintessential example of evaluative conditioning.

3. Social influence. This is a vague but very important category. There is some
evidence indicating that approval of admired others, experiencing the enjoy-
ment of others on eating a particular food, and things of that sort can produce
enhanced (or for the opposite case, decreased) liking. In her work on the devel-
opment of food preferences, Leann Birch (reviewed in Birch et al., 1996) has
demonstrated some of these effects under controlled conditions. Baeyens and
his colleagues (Baeyens et al., 1996) have demonstrated evaluative condition-
ing, where the unconditioned stimulus is observation of a person consuming a
drink (simultaneously consumed by the subject) and showing clear positive or
negative facial expressions. Animal studies on food preferences suggest limited
domains of social influence, often accomplished by mere exposure that results
from social influence (Galef, 1988).

It is commonly believed by laypersons that a range of rewards and punishments
is effective in shaping food preferences. There is no doubt that rewards and
punishments can influence food intake, but it is not clear that they actually
change liking. Some work by Leann Birch (reviewed in Birch et al., 1996) casts
doubt on the efficacy of instrumental rewards for changing liking.

Food choice in the moment

Acquisition aside, at a given moment humans face food choices, and a host of
factors influence the selection. Among them are the physical arrangements of
the foods, beliefs about the foods including their taste and health values, value
systems (as with vegetarianism), knowledge about and experience with the
particular foods available, and simple cost and convenience. Richard Shepherd
and his colleagues (Shepherd and Raats, 1996) have modelled this situation
with particular care and given a sense of the integration of factors, including the
relation of attitudes and beliefs to actual choice. David Booth (1994) has also
approached this problem from a number of perspectives.

Work by Daniel Kahneman and his colleagues (Kahneman et al., 1997)
has provided an important perspective on the moment of choice. These
authors distinguish between anticipated, experienced and remembered plea-
sure. Faced with a choice about whether, for example, to buy a food product,
an individual refers to his or her memories of past encounters with the choices
(remembered pleasure), and considers his or her likely future hedonic trajec-
tory with the product (anticipated pleasure). For example, if he/she buys a
large box of X, will he/she continue to like it, grow in liking or decline in liking,
with multiple experiences? In most choice situations except those in a food test-
ing laboratory, an individual is not actually experiencing (tasting) the relevant
choices. Kahneman and colleagues have shown two very important things,
with research mostly from the domain of pain. First, valenced episodes are
remembered quite differently from the way they are experienced. Duration of
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experience, a major determinant of the total pleasure received from an experi-
ence, is not recorded well in memory. Translating to the food domain, a few
bites or a large number of bites of the same delicious food have very different
effects on experienced pleasure, but are remembered as about equally pleasant
(Rode et al., unpublished). On the other hand, Kahneman has shown that peo-
ple are poor at predicting their hedonic trajectories. Generally, they don’t know
whether repeated sampling of a given entity will increase or decrease their lik-
ing. Hence, in the purchase situation, individuals face distorted memories of
past experiences with the foods in question, and poor abilities to predict their
future reactions to the same foods.

CONTEXT. Understanding of any food choice must take into account both the
surroundings (context) and the recent history of the person involved. Judgements
are heavily influenced by the setting (décor, social situation; de Castro, 1990;
Meiselman, 1996) and foods recently consumed (Rolls, 2000). (Contextual
effects are reviewed in Rozin and Tuorila, 1993; Meiselman, 1996.)

Social influences (sociology)

The sociological approach to food choice is presented well in a few recent books
(Murcott, 1983; Beardsworth and Keil, 1995; Maurer and Sobal, 1995). Socio-
logists have a particular interest in demographic variables as within-culture
determinants of food choice. There are modest effects of age and gender on food
preferences (for example, in the USA, meat avoidance is more common in
women and, on account of greater weight concerns in women, preferences
for low-calorie foods are higher in women). Gender, age and social status, while
significant in accounting for food preference, do not account for very much
variation (nor, as indicated above, do parents!).

Sociological concerns also deal with important influences on food choice
and intake at the institutional level, such as in institutions and restaurants. The
whole food system (Beardsworth and Keil, 1995; Maurer and Sobal, 1995),
including the social organization of the growing of foods, delivery to markets and
distribution of foods, has major influences on what is chosen.

And finally, one of the major influences on food choice is current fad move-
ments, such as low-fat or ‘lo-carb’ or vegetarianism. These take their place, along
with many other non-nutritional fads, in what appears to be a fundamental
feature of human social organization.

Although this section is the shortest of the four on disciplinary influences on
food, this reflects more on my own knowledge base than on its importance. The
sociological perspective is vital in understanding food choice.

Cultural influences (anthropology)

In human food choice, culture is almost certainly the predominant influence.
Consider the following. We have an unknown adult human being whose food



30

P. Rozin

preferences we wish to predict. We have only one question to ask before making
our guesses. What is the most informative question? There is no doubt: it is
‘What is your culture?” Individuals grow up embedded in a world highly deter-
mined by culture, which monitors the available foods and, indirectly, their costs,
as well as general attitudes to food, the meaning of food and the way children
should be socialized to food. Furthermore, of the social science disciplines rele-
vant to the understanding of food (and this includes economics and history, as
well as psychology and sociology), anthropology is the discipline that pays most
attention to the role of food in daily life and the meaning of food. Concentrating
as it does, through ethnographies, on the daily lives of people, it follows that
food will play a central role (see de Garine, 1972 and Messer, 1984 for general
discussion of cultural influences).

We can describe the complex of cultural traditions that bear directly on food
as cuisine. Some of these traditions are about the particular foods one eats, the
kinds of things that appear on the table from day to day, and are described in
ethnically faithful cookbooks. Elisabeth Rozin (1982) has provided a framework
within which to describe cuisine in this narrower sense, dividing into staple
foods, flavouring ingredients and methods of preparation. Thus, Chinese cuisine
is characterized by a rice base, with pork and other foods as common ingre-
dients, flavourings centred on the ‘flavour principle’ of soy sauce, ginger root and
rice wine, and the stir-fry technique. Mexican food, on the other hand, is built
around maize and beans, with chilli pepper, tomato and lime as the repeating
flavours, and with stewing as a basic technique.

There is much more to cuisine than the individual dishes. There is the meal
(see Meiselman, 2000 for an excellent treatment of the meaning of the meal):
what constitutes an appropriate meal, order of serving, and the like. And then
there are table manners, the social organization of the meal, food and ritual, and
the meaning of food in life and social intercourse. Food, preadaptively, often
assumes symbolic roles. Because it involves shared substance, it is closely tied to
the social world, functioning frequently as a homogenizing agent through sharing
of food with individuals with whom one is close, and as a heterogenizing agent,
as a way of distinguishing oneself from most others by not sharing food with
them (Appadurai, 1981).

Among the Hua of Papua New Guinea (Meigs, 1984), food is believed to
carry important vital essences. Among these are gender-specific essences. In order
to protect young males, as they enter puberty, from feminization, the boys are kept
in a separate house, are not allowed to consume any food touched in any way by
fertile women (allowing contact with only prepubertal or postmenopausal women)
and avoid consumption of any foods considered to contain feminine essence,
which includes among other things fruits with soft, reddish interiors.

Focusing on the developed world, there are substantial cultural differences
that affect not only the foods eaten, but also the role of food in life. For example,
in comparison to Americans, the French eat smaller portions, take longer meals,
consider food a more important part of life, worry less about the health effects
of foods, organize their social life and celebrations around it, and are less recep-
tive to the foods of other cultures (‘ethnic foods’; Stearns, 1997; Rozin et al.,

1999).
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Five Examples of the Integration of Biological, Psychological
and Cultural Factors

This particular book on food choice, and others that have preceded it, appropri-
ately organizes food choice around issues such as origins, mechanisms and
pathologies. Another orientation would be to use foods as a framework: vegeta-
bles, fruits, grains, dairy, meat and flavourings, for example. This is not how the
field is organized, although food history is often so organized. One cannot orga-
nize a field simultaneously around foodstuffs and processes/influences. To help
to redress this situation, and to illustrate the integration of forces in food choice, a
brief discussion of five specific foods follows. The first three are components of
the greatest food exchange in history: the mixture of foods and food traditions
from the Western and Eastern hemispheres, consequent on the ‘discovery’ of the
‘new’ world by European explorers in the 15th—17th centuries. These and other
examples are presented in somewhat more detail in Rozin, P. (1982) and by
specific sources referred to in the discussion below.

Chocolate

Chocolate is one of the most popular foods in the Western world, and is the most
craved food in the Western world. Its aroma and texture rank among the best of all
foods. Chocolate comes from Mexico, and was introduced to Europe and the world
by Cortez and the other early Spanish explorers (Coe and Coe, 1996). Raw choco-
late was consumed by the ancient Aztecs in a bitter brew, seasoned with chilli pep-
per! It must have been very much an acquired taste. In the hands of the Europeans,
a set of technologies were developed, involving drying and fermenting the beans,
followed by grinding and extensive stirring under heat (conching), with the addition
of sugar, vanilla (also a product of the Western hemisphere) and eventually milk.
The result is the conversion of a bitter and gritty bean to a sweet and fat, luscious-
tasting confection. The sweetness masks the bitterness. The aroma brought out by
fermentation and other processes is irresistible. Of course, the critical addition of
sugar depended on its availability, something that happened in the period prior to
the European domestication of chocolate (Mintz, 1985). And most of the sugar
came from plantations established by Europeans in the New World.

Chocolate is a perfect example of a culturally created super food. Its success
is built on some human taste/texture predispositions: for sweet tastes and fatty
textures (Drewnowski and Greenwood, 1983). Humans also seem to like foods
that provide a dynamic sensory experience, changing in properties as they are
consumed. The principal fat in chocolate is the only common fat that melts at
body temperature. All of this is combined with the special, appealing aroma
developed in processing. Chocolate also contains a number of pharmacologi-
cally active substances, including theobromine, caffeine and phenethylamine.
These are all arousing substances. We still do not know their role in the popular-
ity or craving for chocolate. What we do know is that chocolate is an example of
culture capitalizing on some human food predispositions. It is expensive, and this
may be part of the reason why it has not penetrated South America, Africa and
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Asia to the degree that it has been accepted in Europe and North America. Eco-
nomic and psychological factors, coupled by effective marketing, make it likely
that chocolate will be a universal favourite in coming decades, particularly as the
world moves towards Western tastes.

Chilli pepper

Maize

Chilli pepper is probably the world’s most commonly consumed spice, other
than garlic or salt (if one wishes to consider garlic and salt as spices; reviewed in
Rozin, 1990). Chilli peppers come from the Americas, and were introduced to
the Eastern hemisphere during the 15th—17th centuries. They now constitute
basic flavourings in most of tropical Africa and Asia. It is hard to imagine Indian,
Southwest Chinese, West African, Southeast Asian or Indonesian cuisines with-
out chilli pepper. There is a flowering of varieties of chilli peppers, with different
degrees of burn and different aromas, producing a range of mouth experiences
that can be compared in some ways to the variety offered by cheese or wine.

The problem chilli pepper raises is that, on account of its oral irritant proper-
ties, it is innately aversive. It is, in an important sense, the opposite of sugar. In a
still mysterious way, cultures have arranged to present chilli pepper as a flavour-
ing in traditional foods, and choreographed gradual exposure to it in such a way
that almost everyone in the relevant cultures is converted from a chilli hater to a
chilli liker by the age of 6 years or so (Rozin, 1990). This is a case where culture
has reversed an innate aversion; that is, opposed our biology. We do not yet
know how this miracle occurs, but it is clear that the same burn that is negative
initially becomes desirable through experience.

One of a number of accounts (all with insufficient evidence) for the production
of chilli liking invokes the endorphin system. Endorphins are secreted in response
to pain, and no doubt this happens on initial consumption of chilli pepper. The
pain would normally stop further ingestion, but cultural pressures (such as, for
children, eating what adults eat) keep it as an item of consumption for children.
According to one model of addiction, opponent process theory, processes are set
into operation on repeated exposure to pain which serve to neutralize the pain
and perhaps, in some conditions, overcompensate for it. Thus, it is possible that
excess endorphin secretion produces the pleasure that lovers of chilli pepper enjoy.
This may or may not be a part of the acquisition mechanism; there are other possi-
bilities (Rozin, 1990). But the important point about this example is that it illustrates
a set of peculiar interactions among biology, psychology and culture. On the one
hand, biological predispositions make chilli acceptance unlikely. On the other, in the
face of repeated sampling, a biological (compensatory, homeostatic opponent) pro-
cess is enlisted which, in this peculiar situation where an individual continues to
administer pain to him- or herself, may reverse an aversion.

Maize comes from the Western hemisphere, specifically Mexico, along with
chocolate and chilli pepper (and tomatoes, potatoes, squash, vanilla, manioc
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Milk

and groundnuts!). It entered Europe, and then spread around the world, in the
same general manner as the other Western hemisphere products. Maize is a
major source of energy, functioning as a staple food. It grows well in temperate
climates, and is a highly efficient crop in terms of energy vield per hectare. Like
all other vegetable foods, it does not contain sufficient amounts of all nutrients to
be able to support mammals as their only food.

Maize functions as a staple food in Mexico and many other parts of the
Americas. Katz (1982) has described in some detail how it has fitted into an
adapted, nutritionally adequate cuisine. In Mexico, it is consumed along with
beans, which have a complementary distribution of some critical amino acids;
together they constitute a satisfactory array of essential amino acids. The tortilla
is the major form in which maize is consumed in Mexico. Katz and his colleagues
have shown how the traditional technique for making tortillas, which includes
boiling the maize in an alkali solution, improves the nutritional quality of maize
in a number of ways. These improvements are important, but none has rapid
and dramatic effects, and it is not clear how they were discovered and main-
tained. Interestingly, when asked why they boil maize in alkali, Mexican women
display no knowledge of the nutritional advantage, but point to a more palpable
aspect of the tortilla technology (Rozin, P., 1982). The alkali softens the maize
husks, and makes it easier to roll out a smooth tortilla. Katz’s adaptive evolution-
ary account of tortilla technology raises interesting psychological problems as to
how individuals discovered and retained the technique.

Maize had much less of an impact on the Eastern hemisphere than many
other foods from the Americas: chilli peppers, chocolate, tomatoes, potatoes,
manioc and groundnuts to name a few. In spite of its ability to grow well in
Europe, it never became a human staple. But indirectly, it had a major effect on
European eating because it became a principal source of animal feed.

It is not clear why maize was not readily accepted as a human food. One
account is of particular interest, because it highlights the importance of unique
and chance events in culinary history, and hence in food choice. Mexicans con-
sume maize, a rather mealy and not particularly sweet staple, in the form of torti-
llas. Tortillas may well be tastier to most humans than maize itself, and are more
nutritive as well. The tortilla-making technology is somewhat involved, and it is
probable that none of the men in Cortez’s expedition or other expeditions ever
learned how to make them. Mexican men rarely do. So maize and maize seed
were brought back to Europe but not the critical technology that made it more
palatable and nutritious (Katz, 1982). Had there been a single Spanish
woman on the expeditions to the New World, the tortilla technology might have
been transferred back to Europe, with perhaps much more adoption of maize
as a staple in Europe and beyond (the beyond being accomplished by later
European colonization of Africa and Asia).

Milk is the special and unique food of baby mammals. As a food, it is as biologi-
cal/predetermined as one could imagine. It is essentially a complete food.
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The problem is that weaning from milk must occur, to allow a young mammal to
find ways to obtain nutrition from the environment and free the mother for other
activities, including having more offspring. Milk is a food only available to baby
mammals.

Enter the domestication of animals, and the development of dairying tradi-
tions. Milk and milk products are now available to adult humans. But milk is spe-
cifically adapted as a food for the very young. Its substantial and energetically
important carbohydrate component is in the form of lactose, a sugar that exists
only in milk. Appropriately, the gut enzyme lactase, found only in mammals,
breaks lactose down into two utilizable monosaccharides, glucose and galactose.
But lactase is deprogrammed at about the time of weaning, so that, prior to
dairying, no human adults could digest milk sugar. The result is what are called
lactose-intolerant adults: the undigested lactose becomes a food for hindgut
bacteria, with gas pains in the hindgut, diarrhoea and poor absorption of gut
contents. Not fatal, but painful and inefficient.

So humans created a new adult food that they were biologically unprepared
to deal with. As established largely by the work of Frederick Simoons (reviewed
in Simoons, 1982), two solutions emerged that permitted the appropriation of
milk, a very rich food, for adults.

1. The cultural response. Milk is an excellent food if one can digest lactose.
The cultural solution is to digest lactose outside the body, and then drink the
milk or milk product. Through a process of culturing (appropriately named),
the milk is exposed to bacteria that break the lactose down to its two utilizable
monosaccharides, glucose and galactose. In this form, with minimal levels of
lactose, milk is a superb food for mammals. Cheese and yoghurt are two of the
most ubiquitous outcomes of microbial digestion of lactose in milk.

2. The biological response. In one of relatively few clear demonstrations of
how cultural forces have changed the human genome, the origin of dairying is
connected with a genetic change that blocks the deprogramming of lactase at
about the time of weaning. This single dominant gene mutation had obvious
adaptive value, and through a process not yet documented became the domi-
nant gene among the dairying cultures of northern Europe and among a few
dairying groups in Africa. The rest of the world remained predominantly
lactose-intolerant.

The problem of milk as an adult food was handled in two opposite ways. But
there are still some important biocultural problems about milk as a human food.
It is notable that milk and milk products are absent from China, home to one of
the greatest and widely consumed cuisines in the world. The Chinese are known
for their culinary ingenuity, having produced such complex products as soy
sauce and tofu. Surely, they could have discovered that even leaving milk
around for a few days would make it an acceptable food? This was discovered
by many other cultures. The answer may well be that the rejection of dairy pro-
ducts by the Chinese had a sociocultural base. Milk and fermented milk products
were basic foods for the Mongols, who conquered and ruled China. It may
have been negative reactions to the Mongols that motivated the Chinese not to
incorporate milk or milk products into their cuisine.
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Meat

Yet another problem posed by milk, and a problem with a more biological
account, has to do with weaning. It is an extraordinary and rare problem, in the
animal world, to initially have a highly nutritive and exclusive food, and then be
forced not only to wean from it, but for it to never be available again. What is to
prevent young mammals from vainly seeking a beloved but unavailable food?
There are apparently a number of biological adaptations to make this process
easier (Rozin and Pelchat, 1988). Lactose intolerance develops at about the time
of weaning. It is preprogrammed and not the result of declining milk intake. As a
consequence, the late nursing mammal starts to experience the negative symp-
toms of lactose intolerance late in weaning, a contingency that would surely dis-
courage milk ingestion. In addition, milk sugar, lactose, is much less sweet than
most other sugars and its two monosaccharide components. Perhaps the low
sweetness is there to detract from what is so positioned to be a super food. And,
on the cultural side, weaning is often accomplished gradually, accompanied by
introduction of other palatable foods, and, in many cases, by explicit discourage-
ment of nursing by placement of bitter or irritant substances on the nipple.

The story of milk, biological, psychological and cultural, is particularly impor-
tant, and particularly interactive. How could it not be? The universal first food
remains at the centre of cuisine in some cultures, and disappears completely in
others.

Like milk, meat plays a very important role in human evolutionary history and in
human diets around the world. It is the quintessential complete food; since the
nutrient requirements of most vertebrates are about the same, they essentially
form packages of complete nutrients for other vertebrates. Meat can legitimately
be claimed to be the most favoured and the most tabooed food across the culi-
nary landscape (Simoons, 1961; Tambiah, 1969). It is the quintessentially
ambivalent food for human beings, and this is the core of its great psychological
interest. In many parts of the world, individuals or cultural groups are vegetarian.
There is a dedication to a meat-free diet which is not paralleled by a dedication
to a vegetable product-free diet; that is, there are few if any ‘meatatarians’. While
meat, particularly beef and chicken, is a favourite food among Americans, the
most offensive foods for Americans are also of animal origin; indeed just
move inches from a beef steak or chicken breast and we have kidneys, skin and
guts, which are strongly repulsive to most Americans. Why?

Meat involves eating another living animal. By the ‘you are what you eat’
principle, this could involve taking on these animal’s properties. And one of
these properties is being like an animal, a core theme eliciting the emotion of
disgust.

More than any other food, meat is associated with some things that are basi-
cally human. Hunting of larger animals, and adaptations to do it, provided one
of the major motives for fundamental changes in humans as they evolved.
Larger animal foods are a major factor promoting food sharing and social eating
occasions. A hunter or particular family happens upon much more food than it
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can consume before it goes bad. This is rarely true for vegetable foods. On the
other hand, the killing that necessarily goes with eating meat is cause for both
appeal (as in hunting) and concern. Among foods, meat is the focus of moral con-
cerns. It plays a central role in moral concerns in some cultures, as Hindu India,
and among dedicated groups of vegetarians within meat-eating cultures (see
Twigg, 1983; see also Fiddes, 1991, for discussions of the meaning of meat).

Conclusion

The message of this chapter is that food and food choice can only be understood
by a mixture of biological, psychological, social and cultural perspectives, all
taken within a historical context. Culinary history is a major part of human his-
tory: directly, as it affects an important part of life, and indirectly, as it motivates
other activities, such as the exploration and colonization of the Americas. Strong
social movements, often describable as ‘fads’, characterize the history of foods,
especially in more affluent countries. The story of food in America over the last
200 years, as told by historians such as Levenstein (1988, 1993) and Whorton
(1982), is a complex mixture of religion, morality and other social forces, har-
nessed to a developing and powerful food industry, and more recently, major
concerns about body image and health. The politics of food (Nestle, 2002), such
as agreement on and dissemination of dietary standards and the food pyramid,
and trust in institutions (Frewer and Salter, 2003), now has much to do with food
choice. We are just beginning to understand all of this.
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Introduction

The study of food choice focuses on the question ‘Why do individuals eat the
foods they do?’ At first blush, this may seem a rather simple question, but the
answer is often complex. After all, an individual does not have to be hungry,
he/she does not always choose the most preferred option, and some influences
may not be open to introspection. The complexity associated with this kind of
research is reflected in the range of key contributions made in this field by pharma-
cologists, physiologists, geneticists, economists and sociologists, as well as psycho-
logists, and means that a scientific analysis of food choice must be able to account
for the underlying physiological mechanisms such as innate preference, nutrient-
specific appetites and learned food aversions. However, we would argue that
social psychological research provides the best explanation of food choice
(Conner and Armitage, 2002), as evidenced by the fact that the impact of physiol-
ogy on food choice is mediated by social influences, such as the decision-making
processes studied by social psychologists (e.g. Bagiella et al., 1991; Teff and
Engelman, 1996; Birch, 1999). For example, in their review of physiological
mechanisms of food choice, Rogers and Blundell (1990) concluded: ‘Often, food
choice will be guided by an individual’s conscious appraisal of the likely after-
effects of consuming a particular food’ (p. 35) and that ‘social factors may be par-
ticularly important in influencing the development of preferences for foods’ (p. 38).

Social Psychological Approaches to Food Choice

The evidence would therefore suggest that although physiological processes are
fundamental to understanding food choice, their impact on behaviour is likely
to be mediated by social psychological variables. The implication is that social
psychological variables such as attitudes (e.g. Teff and Engelman, 1996) or an
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‘individual’s conscious appraisal of the likely after-effects of consuming a parti-
cular food’ (Rogers and Blundell, 1990, p. 35) will provide insight into more
proximal determinants of food choice. Perhaps more importantly, these more
proximal determinants of food choice may be more directly amenable to change
and could exert a more powerful influence on food choice than physiological
processes. This chapter focuses on social psychological research into food choice
and models of how social psychological variables influence choice.

In common with other branches of psychology, social psychological
research into food choice has its roots in animal research on learning theory.
Through systematic study of animal behaviour, both Herrnstein’s (1961, 1970)
matching law and optimal foraging theory (e.g. Broughton, 1994) have been
developed as normative models of food choice. Whilst these models have been
successfully applied to some human food choice behaviours, it is the exclusively
human models of behavioural decision making (as applied to food choice) that
have particularly concerned social psychologists.

Expectancy-value theory

Expectancy-value (EV) theory (e.g. Peak, 1955; Fishbein, 1967a) is a general
model of human decision making that has been widely applied to understanding
food choice. Comparable with the matching law and optimal foraging theory, EV
theory is based on the assumption that individuals are motivated to maximize the
chances of desirable outcomes occurring and minimize the chances of undesirable
outcomes occurring. Given a choice between two objects, individuals choose the
one associated with the most desirable outcome (i.e. the one evaluated most posi-
tively). This global evaluation (attitude) is derived from the perceived likelihood
that the object possesses a number of key attributes (e.g. outcomes associated with
purchasing a product), weighted by the evaluation of those outcomes.

Perhaps the most influential advocate of EV theory in social psychology has
been Martin Fishbein. In his summative model of attitudes, Fishbein (1967a,
1967b) argued that individuals may possess a large number of beliefs about a
particular object, although only a subset of these are likely to be salient at any
one time (see also Ajzen, 1996; Ajzen and Fishbein, 2000). Thus, attitudes
towards objects (e.g. behaviours, products) are determined by salient underlying
beliefs computed by multiplying (weighting) the perceived likelihood of salient
outcomes occurring with the value attached to those particular outcomes. The
formal equation is:

Attitude = zn: b.e,
i=1

where b refers to the outcome belief and e refers to the evaluation of that
belief, which when multiplied together are referred to as behavioural beliefs.
i represents a particular attribute and n represents the number of attributes
salient at any one time. The salient beliefs are then summed to produce an overall
evaluation, or attitude. By way of an example, in choosing between cheese A
and cheese B, a consumer might judge the likelihood of the cheeses having a
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strong flavour, a long shelf-life and being a recognized brand. These judgements
would then be weighted by the evaluation of each of these attributes (e.g. is
strong flavour good or bad? Is the shelf-life good or bad? Is the brand good or
bad?) and summed to provide an overall evaluation. If the consumer values
strongly flavoured cheese with a short shelf-life and a recognized brand name
and perceives that cheese A is more likely to possess these qualities than cheese
B, she or he is more likely to choose cheese A. By the same token, if the attitude
object is a behaviour (e.g. eating five portions of fruit and vegetables per day),
the individual might rate the likelihood and evaluation that (for example) eating
5-a-day will reduce the risk of heart disease, will be tasty, will reduce weight.
Again, the sum of these beliefs will provide an overall attitude towards eating
5-a-day which will be compared with not eating 5-a-day. The course of action
evaluated most positively is the one most likely to be pursued. At this point, it
should be noted that this approach to attitude formation is regarded as a repre-
sentation, rather than a realistic description of the processes involved, as Ajzen
and Fishbein (2000) state: ‘In actuality, although the investigator does perform
these computations, people are not assumed to do so. We merely propose that
attitude formation may be modeled in this fashion’ (pp. 7-8).

As we have already pointed out, there are a number of possible outcomes
associated with consuming particular foods (e.g. putting on weight, whether it
will satisfy hunger, feeling ill), but it is the outcomes that are salient at the time
that are held to be important (Fishbein and Ajzen, 1975). Perceptions of these
outcomes result partly from our interaction with foods, but also from socially
transmitted information. These include beliefs about which foods are healthy
and unhealthy, which foods are generally acceptable and which are not. Thus
whilst some food choices are clearly based upon experience with food (e.g. taste
aversions), other choices are based upon the cultural meaning of food (e.g. the
concern in Western culture with not eating too much is clearly linked to the cur-
rent culturally ideal slim body shape for both men and women; Grogan, 1999).

Although the EV model is one of general behavioural decision making, it
provides insight into the psychological processes influencing human food choice
decisions. A number of studies have investigated this. For example, Towler and
Shepherd (1992) interviewed 34 people about the outcomes they associated
with eating four food groups associated with excessive fat intake: meat, meat
products, dairy products and fried foods. Salient outcomes about each of the
food groups were elicited, three of which were identical across the food groups
(‘.. .is healthy’, ‘. . . is high in fat’, ‘. . . tastes good’). Other beliefs included
‘expense’ (meat and meat products), ‘protein’ (meat and dairy products) and
‘convenience’ (meat products and fried foods). Towler and Shepherd (1992)
tested the ability of these beliefs to predict attitudes towards these food groups in
a sample of 240 individuals. Findings indicated that ‘taste’ and ‘health’ were
important determinants of attitudes towards each food group, while ‘fat’ was
predictive of only dairy products and fried foods. In addition, ‘expense’ and ‘vita-
mins’ were predictive of attitudes towards meat, and ‘vitamins’ was predictive of
attitudes towards dairy products. Towler and Shepherd’s (1992) study provided
evidence to support the utility of the EV approach to understanding attitudes:
different behavioural beliefs underpinned attitudes to specific food groups.
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Similar research has utilized the EV model to examine attitudes to whole
diets. For example, eating a low-fat diet is a key UK government health target:
given the serious health risks from excessive fat intake, it is recommended that
individuals consume no more than 35% of their food energy from fat in the diet
(Department of Health, 1992). EV theory predicts that an individual’s overall
attitude to eating a low-fat diet will be determined by the salient outcomes asso-
ciated with that behaviour. In a study conducted by Armitage and Conner
(1999a), eight salient outcomes were identified through pilot interviews, of
which four were predictive of attitudes towards eating a low-fat diet (‘. . . makes

me feel good about myself’, ‘. . . reduces my enjoyment of food’, ‘. . . helps to
maintain a lower weight’, . . . eating fat makes me feel guilty’). Interestingly,
health outcomes (e.g. ‘. . . reduces my risk of coronary heart disease’) were unre-

lated to attitudes. The implication is that appeals designed to change dietary
intake via targeting health might be relatively ineffective, compared with those
targeting weight loss and taste of low-fat alternatives.

Research by van der Pligt and de Vries (1998) suggests that the importance
placed on beliefs is significant. Reasoning that more important beliefs are likely
to be more salient, they asked individuals to nominate the three beliefs that
they regarded as most important. The results are striking: the three most impor-
tant beliefs were strongly correlated (r = 0.63) with overall attitude, in contrast
with the correlation between the 12 less important beliefs and attitude
(r=0.15). Although van der Pligt and de Vries’s (1998) study examined atti-
tudes towards smoking, the inclusion of measures of belief importance might
well enhance the predictive validity of the EV model (for a review of alternative
approaches, see van der Pligt et al., 2000).

The research by Towler and Shepherd (1992) and Armitage and Conner
(1999a) demonstrates the utility of the EV model for predicting food choice
attitudes. However, while it is clearly important to study the decision-making
processes underpinning attitudes towards food, the real power of this approach
lies in the ability of attitudes to predict actual food choice. The following sec-
tion focuses on research that has investigated the proposed relationship
between attitudes and behaviour.

The attitude—behaviour relationship

The social psychological study of attitudes has been one of the core areas of the
discipline for decades (Allport, 1935). This concept has spawned a consider-
able amount of work in social psychology and has been defined in various
ways (for reviews see Eagly and Chaiken, 1993; Ajzen, 2001). For example,
Eagly and Chaiken (1993) define an attitude as ‘a psychological tendency that
is expressed by evaluating a particular entity with some degree of favor or dis-
favor’ and state that evaluative responding may be ‘overt or covert, cognitive,
affective, or behavioral’ (p. 1). As we have already noted, overt attitudes towards
food have been shown to mediate the effects of biology on behaviour.
Commensurate with the amount of research attention directed at the attitude—
behaviour relationship in general, many studies have examined this in conjunction
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with food choice. Indeed, Conner (Meta-analysis of the attitude-behaviour rela-
tionship in food choice, unpublished raw data, School of Psychology, University
of Leeds, UK) conducted a meta-analysis of 143 tests of the relationship between
food choice attitudes and behaviour, and found that correlations were in the mod-
erate (0.21 < r < 0.40) to large (0.41 < r < 0.60) range. This is directly comparable
to the mean size of the attitude-behaviour relationship (0.30 < r < 0.49) across all
behaviours (e.g. Kim and Hunter, 1993; Kraus, 1995). These data have often
been taken as providing strong support for the idea that attitudes are a strong cor-
relate of food-related behaviours. However, these data hide the fact that the aver-
age frequency-weighted correlation between attitudes and behaviour was 0.35.
Whilst this figure equates with explaining more than 12% of the variance in behav-
iour, clearly the correspondence between attitudes and behaviour is less than
perfect. There have been two dominant approaches towards explaining this lack
of correspondence. The first approach has examined variables that affect the rela-
tionship between attitudes and behaviour (i.e. moderating factors), most notably
imprecise measurement. The second approach has explored possible mediating
variables, or the idea that the influence of attitudes on behaviour is actually
indirect, filtered through some other variable.

Measurement issues and the attitude—behaviour relationship

Fishbein and Ajzen’s (1975) principle of correspondence stems from the finding
that attitudes are most predictive of behaviour when the two measures are con-
gruent with respect to action (e.g. eating), target (e.g. an apple), time (e.g. this
afternoon) and context (e.g. during a meeting). Thus, the principle of correspon-
dence states that in order to maximize the relationship between attitude and
behaviour, one must measure both components with similar levels of specificity.
For the example provided above, an individual’s attitude might be measured
using an item such as:

My eating an apple during this afternoon’s meeting would be . . .

Negative -3 —2 -1 0 +1 +2 +3 Positive

and her/his behaviour should be measured at a similar level of specificity (e.g.
did [ eat an apple during my meeting this afternoon?). Clearly, this level of speci-
ficity is likely to maximize the relationship between attitudes and behaviour (for a
review see Ajzen and Fishbein, 1977), but is unlikely to provide useful informa-
tion about more general behaviour. However, the principle of correspondence
allows for the prediction of more general behaviours by emphasizing the fact that
it is the correspondence between measures that is important, rather than the
level of specificity. In short, general attitudes should be more predictive of a gen-
eral measure of behaviour than will a specific attitude. For example, a healthy
eating attitude could be measured by responses to the following item:

My eating a healthy diet in the next 12 months would be . . .

Negative -3 —2 -1 0 +1 +2 +3 Positive
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A year-long assessment of dietary intake in the same individual would provide a
measure of behaviour at a suitable level of correspondence, and one might expect
a reasonable attitude-behaviour correlation across individuals. In fact, Conner’s
(unpublished data) meta-analysis for food and attitudes confirmed this, demon-
strating that measures showing good levels of correspondence in relation to action
and target produced stronger attitude-behaviour correlations (r = 0.40) than mea-
sures with relatively poor correspondence (r = 0.33).

Indirect effects of attitudes on behaviour

A second strand of Fishbein and Ajzen’s (1975) work suggests an indirect
link between attitudes and behaviour, proposing behavioural intention as a
mediating variable. Behavioural intention is defined as the motivation required
to perform a particular behaviour: the more one intends to perform a behaviour,
the more likely will be its performance. Explicit within these conceptualizations is
the causal link between salient (behavioural) beliefs, attitudes, intention and
behaviour, respectively. Support for this view is reported by the meta-analysis
of Conner (unpublished data), who found that the overall frequency-weighted
correlation between attitudes and behaviour was significantly weaker than
either the attitude-intention (r=0.46) or the intention-behaviour relationship
(r=0.43). The implication is that the indirect impact of attitudes on behaviour
via intentions is greater (0.20) than the direct effect (0.15). This is partial support
for behavioural intentions as mediators of the attitude-behaviour relationship in
relation to food choice. More direct evidence is provided by studies into the
theories of reasoned action and planned behaviour, which include measures of
attitude and behavioural intention within a broader theoretical framework.

The theory of reasoned action

The behavioural beliefs, attitude, intention and behaviour model forms the
basis of Fishbein and Ajzen’s (1975) theory of reasoned action (TRA; see also
Ajzen and Fishbein, 1980). In addition, the TRA proposes a second determi-
nant of intention: subjective norms. Subjective norms are defined as percep-
tions of general social pressure to perform or not to perform a given behaviour.
Underlying subjective norms are normative beliefs: the perceived social pres-
sure from salient referents weighted by an individual’s motivation to comply
with those referents. For example, one might perceive social pressure from
one’s parents to eat cabbage, but this social pressure will only be influential to
the extent that one is motivated to comply with one’s parents. Congruent with
behavioural beliefs, salient normative beliefs are held to determine subjective
norms. A schematic representation of the TRA is presented in Fig. 3.1.

Several quantitative and narrative reviews have provided support for use of
the TRA in the prediction of a number of behaviours (e.g. Sheppard et al., 1988;
Van den Putte, 20 years of the theory of reasoned action of Fishbein and Ajzen: a
meta-analysis, unpublished data, University of Amsterdam, The Netherlands).
More specifically, the model has been used to predict both specific and more
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Behavioural intention Behaviour

Subjective norm

Fig. 3.1. Schematic representation of the theory of reasoned action.

general food choices. For example, Saunders and Rahilly (1990) used the TRA
to predict reducing fat and sugar consumption in students who were either
majoring in health studies or not majoring in health studies. Taking the sample
as a whole, both attitude and subjective norm were predictive of intentions,
accounting for 41% of the variance. Interestingly, when the sample was divided
into health majors and non-health majors, attitudes were the dominant predic-
tors of the intentions of health majors, whereas subjective norms were the domi-
nant predictors of non-health majors. The implication is that the health majors
were more knowledgeable about the outcomes associated with reducing fat and
sugar intake, making their decision to eat healthily less open to the influence of
social pressure.

In another study, Anderson and Shepherd (1989) examined the ability of the
TRA to predict ‘healthier eating’ in a sample of 95 women attending ante- and
postnatal clinics. Again, the predictive validity of the model was supported, with
attitude and subjective norm together accounting for 28% of the variance in inten-
tions. However, in this case, only attitude was a significant predictor: subjective
norm did not exert a significant effect on the decisions of these women. Thus a
number of applications of the TRA to food choice have provided support for the
model. However, in spite of all the supporting evidence, Ajzen (1998) himself
concedes, ‘The theory of reasoned action was developed explicitly to deal with
purely volitional behaviors’ (p. 127); in other words, simple behaviours, where
successful performance of the behaviour required only the formation of an inten-
tion. The implication was that behaviours were solely dependent on personal
agency (i.e. the formation of an intention), and that control over behaviour (e.g.
personal resources or environmental determinants of behaviour) was relatively
unimportant.

The theory of planned behaviour

Ajzen (1988) proposed ‘a conceptual framework that addresses the problem of
incomplete volitional control’ (p. 132) which would address the limitations of
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Subjective norm
Perceived behavioural
control

Fig. 3.2. Schematic representation of the theory of planned behaviour.

Behavioural intention Behaviour

the TRA: the theory of planned behaviour (TPB; Ajzen, 1988, 1991). The TPB
(see Fig. 3.2) extended the TRA by including a measure of perceived behav-
ioural control (PBC) as a determinant of both intentions and behaviour. The
inclusion of PBC as a predictor of behaviour is based on the rationale that: hold-
ing intention constant, greater perceived control will increase the likelihood that
enactment of the behaviour will be successful. Further, to the extent that per-
ceived control reflects actual control, PBC will directly influence behaviour. PBC
therefore acts as both a proxy measure of actual control and a measure of con-
fidence in one’s ability. Within the TPB, PBC is posited as a third determinant of
intention: the easier a behaviour is, the more likely one will be to intend to per-
form it. Congruent with the other belief components, salient control beliefs
determine these global perceptions of control. Control beliefs are the perceived
frequency of occurrence of facilitating or inhibiting factors multiplied by the per-
ceived power of those factors to inhibit/facilitate the behaviour in question.

Applications of the theory of planned behaviour to food choice

A series of narrative and quantitative reviews (e.g. Ajzen, 1991; Conner and
Sparks, 1996; Godin and Kok, 1996; Conner and Armitage, 1998; Armitage and
Conner, 2001; Armitage and Christian, 2003; B. van den Putte, University of
Amsterdam, 1991, unpublished manuscript) have shown the efficacy of the TPB
in predicting behaviour in general. Sparks (1994) has reviewed applications of
the TPB to food choice, which demonstrates that the PBC component makes a
significant contribution to the predictive power of the TRA, providing support for
the TPB.

More specifically, there have been several applications of the TPB to predict
food choice intentions, from the use of gene technology in food production (e.g.
Sparks et al., 1995) to fat intake (e.g. Nguyen et al., 1996). For example, Cox
et al. (1998) found that the TPB accounted for between 33% and 47% of the
variance in intentions to increase fruit and vegetable consumption, with attitude
being the dominant predictor, followed by subjective norm and perceived
behavioural control. Comparably, Nguyen et al. (1996) found that attitude,
subjective norm and perceived behavioural control independently contributed to
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the prediction of the intention to eat fatty foods. The final model accounted for
51% of the variance in intention.

Several studies have examined the more pertinent relationship of the TPB to
food choice behaviour. For example, comparable with the work reviewed above,
Povey et al. (2000) found that the TPB explained 57% of the variance in intentions
to eat five daily portions of fruit and vegetables. Importantly, Povey et al. (2000)
assessed actual behaviour a month later, finding that the TPB accounted for
32% of the variance in actual fruit and vegetable consumption. Similarly,
Armitage and Conner (1999a) conducted a study that asked participants about
their attitudes and intentions towards eating a low-fat diet. These participants
were contacted again after a month and asked whether or not they had eaten a
low-fat diet in the intervening period. Analyses of these responses revealed that
the TPB accounted for 39% of the variance in behaviour. However, unlike fruit
and vegetable consumption, where it is possible to count portions with at least
some level of accuracy, it is harder for people to assess how much fat they have
actually eaten in the past month. So, in addition participants completed a food
frequency questionnaire to obtain a more objective measure of behaviour (Cade
and Margetts, 1988). Interestingly, this measure was only modestly correlated
(r=0.37) with the self-perception measure, providing support for the idea that
people find it hard to accurately judge the fat content of their own diets. Consis-
tent with this, the TPB was only able to account for 18% of the variance in
behaviour using this more objective measure of behaviour.

Consistent with Conner’s (unpublished data) review of the attitude-behaviour
relationships within food choice research, it is clear that the TPB accounts for
considerably more of the variance in specific dietary behaviours than more
global dietary behaviours. Povey et al. (2000) showed that the TPB accounted
for 32% of the variance in fruit and vegetable consumption, compared with 18%
variance explained in Armitage and Conner’s (1999a) low-fat diet study. This
effect may be attributable to the fact that specific actions are easier to predict
because the number of ways of achieving them is, by definition, limited (for a
review see Baranowski et al., 1999). In contrast, more general classes of behav-
iours (or goals) such as eating a low-fat diet might be achieved in a number of
different ways and it is likely that a range of other factors will be important in
addition to the general attitude (or goal attitude). By the same token, eating a
low-fat diet is more complex than eating five portions of fruit and vegetables per
day because there are more component behaviours (e.g. identifying high-fat
foods, locating low-fat alternatives, purchasing appropriate foods, etc.). The
implication is that more complex models are required for more complicated
behaviours and that, for a goal such as eating a low-fat diet, one needs to assess
a range of attitudes rather than simply a global attitude to eating a low-fat diet.

Additional variables within the theory of planned behaviour

Notwithstanding the differences in the behaviours studied by Povey et al. (2000)
and Armitage and Conner (1999a), it is clear that the TPB was less than perfect
at predicting food choice. One clear goal for researchers has been to increase the
proportion of variance explained in intentions and behaviour. A number of
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approaches have been adopted, most notably the inclusion of variables in addi-
tion to attitude, subjective norm and PBC. The inclusion of these additional vari-
ables is regarded as an effective way of accounting for more variance in intentions
and behaviour. Two variables in particular have attracted the attention of social
psychologists in relation to food choice: self-identity and perceived need.

Sparks (2000) regards self-identity as being ‘synonymous with self-perception
or self-concept’ and that it ‘refers to the relatively enduring characteristics that peo-
ple ascribe to themselves’ (p. 35). Self-identity is held to exert motivational signifi-
cance insofar as individuals seek to perform behaviours that maintain their sense
of self. In food choice, one might be more likely to eat healthily if one sees oneself
as ‘health-conscious’ and to eat environmentally friendly foods if one is a ‘green
consumer’. A number of empirical investigations have supported the independent
predictive power of self-identity. For example, Sparks and Shepherd (1992)
found that self-identification as a ‘green consumer’ significantly contributed to the
prediction of intentions to consume organically grown vegetables, over and above
the effects of TPB variables. Related work has demonstrated effects in relation to
eating a low-fat diet (Sparks and Guthrie, 1998; Armitage and Conner, 1999a) and
eating a healthy diet (Armitage and Conner, 1999b). Thus, the way in which one
sees oneself exerts significant influence on the motivation to choose certain foods.

There are two explanations of the self-identity—intention relationship. First,
Charng et al. (1988) argue that whilst models such as the TRA/TPB are predic-
tive of people’s behaviour initially, over time people are more motivated by their
need to retain their sense of self, rather than by their attitudes or by perceived
social pressure. Thus, Charng et al. (1988) argue that repeated performance of
behaviour develops one’s self-concept. Applying this to the Sparks and Shepherd
(1992) study on green consumerism, the implication is that to the extent that the
behaviour is repeated over time, one’s intention to purchase organic foods will
be driven solely by self-identity. The second explanation for the self-identity—
intention relationship argues that individuals are motivated to communicate
their values and identity to others (c.f. Katz, 1960; Shavitt, 1990). To extend this
view to the Sparks and Shepherd (1992) paper, this implies that choosing
organic food is a communicative act, designed to express one’s credentials as a
‘green consumer’. To date, it is unclear which provides the better account of the
self-identity—intention relationship.

Paisley and Sparks (1998) have demonstrated that perceived need is an
important predictor of intentions to eat healthily. These authors argue that whilst
the TPB includes measures of individuals’ overall evaluations, there is no assess-
ment of whether individuals see themselves as needing to (for example) eat a
low-fat diet. Paisley and Sparks (1998) have shown that perceived need adds
significantly to the prediction of behavioural intentions, over and above the
effects of TPB variables. More recently, Povey et al. (2000) reported that per-
ceived need added 11% and 6% to variance explained in intentions with respect
to eating five portions of fruit and vegetables per day and eating a low-fat diet,
respectively. However, given that perceived need is so closely related to behav-
ioural intention (r=0.67 and 0.73, respectively; Povey et al., 2000), it is unclear
whether the construct truly adds anything distinct to the TPB. Given that behav-
ioural intention is regarded as a summary of the motivation required to engage
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in a particular behaviour, it is possible that perceived need might more usefully
be incorporated in measures of intention. One way to address this issue would
be to experimentally manipulate perceived need and so attempt to dissociate it
from effects on behavioural intention.

More generally, in spite of the contributions made by self-identity and per-
ceived need, the true value of their contribution is open to question. First, it is
notable that each of these variables exerts its influence on actual food choice
indirectly, via behavioural intentions. As discussed above, this approach can
provide only a partial account of actual food choice: the challenge is to identify
variables that exert direct influence on behaviour. Second, Conner and Armitage’s
(1998) meta-analysis indicated that, on average, self-identity explained only 1%
unique variance in intention. Whilst meta-analytic data on perceived need are not
currently available, it is clear that the variable contributes less to the prediction of
intention than the components of the TPB. Third, the majority of studies that
have tested the role of additional variables within the TPB have only investigated
additive effects. That is, researchers typically statistically control for the effects of
TPB variables before seeing whether the additional variable of choice explains
significant additional variance. Very few studies have investigated interactive or
moderator (see Baron and Kenny, 1986) effects of additional variables, which
might equally add to our understanding of food choice. For example, it is possi-
ble that self-identity might moderate the attitude—intention relationship such that
the attitudes of high identifiers are more predictive of intentions than are those of
individuals who do not identify themselves as (for example) green consumers.
The potential contribution of this approach was demonstrated in a study of vot-
ing behaviour: Granberg and Holmberg (1990) demonstrated that the intentions
of high identifiers were more predictive of behaviour than were the intentions of
low identifiers.

Some food choice studies have tested moderator effects, although the focus
has been upon investigating the properties of TPB variables rather than on vari-
ables that might add to the prediction of intention/behaviour. One property that
has recently been investigated is that of temporal stability, or the idea that (for
example) the attitudes of some individuals may be more stable over time and
hence more predictive of intention and behaviour. In fact, this is one of the early
assumptions of models like the TPB (e.g. Fishbein and Ajzen, 1975) and given
that many studies assess TPB variables and behaviour several months apart, con-
trolling for the (in)stability of components means that extraneous influences such
as mass media campaigns, spontaneous changes in attitudes, or exposure to
uncontrolled health promotion materials can be accounted for. For example,
Conner et al. (2000) found that more stable intentions were more predictive of
eating a low-fat diet 3 months later. More recently, Conner et al. (2003) extended
these findings by testing the predictive validity of the TPB across a 6-year time
period. Consistent with Conner et al. (2000), Conner et al. (2003) found that sta-
ble intentions were more predictive of an objective measure of healthy eating
taken 6 years later than were unstable intentions. Stability is therefore one prop-
erty that enhances the predictive power of behavioural intentions. Moreover, simi-
lar stability effects have been reported with respect to the influence of perceived
behavioural control on behaviour (see Conner et al., 2000).
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The second property of TPB variables that has been investigated has been
that of attitude strength, and stronger attitudes have been shown to be more pre-
dictive of intentions (e.g. Sparks et al., 1992). More recently, a number of social
psychologists have considered the possibility that attitudes might be multidimen-
sional. As we have already noted in our discussion of the EV model, attitudes
towards objects are generally held to be summaries of decision-making processes.
The implication is that individuals ‘decide’ whether or not they are positively or
negatively disposed towards an attitude object and that this changes only if the
underlying beliefs change. This unidimensional view of attitudes has been the
dominant approach in social psychology (see Eagly and Chaiken, 1993).

Recently, however, it has been recognized that attitudes may be multidimen-
sional. Thus, rather than arguing that attitudes are simply positive or negative,
individuals can be simultaneously positive and negative towards an attitude
object. For example, an individual’s attitude towards the consumption of junk
food may be positive because they like the taste of it, while simultaneously being
negative because of the high fat content. This bidimensional view of attitudes is
known as attitudinal ambivalence (see Thompson et al., 1995; Olsen, 1999;
Conner and Sparks, 2001). The idea of attitudinal ambivalence with respect to
food choice is particularly appealing, given that food choice has long been
associated with ambivalence (Beardsworth, 1995) and competing motives (see
Herrnstein, 1970; Mischel et al., 1989). For example, Sparks et al. (2001) note
that, ‘people may have mixed feelings about consuming animal products
because the sensory appeal of such products may be accompanied by moral
concerns with animal welfare issues’ (p. 56). Similarly, the positive evaluations
associated with the taste of cream cakes may be experienced simultaneously
with negative evaluations concerning weight gain.

As well as capturing potentially conflicting influences on food choice, the
consequences of ambivalent attitudes are also important. Given that more
ambivalent attitudes capture both positive and negative evaluations of objects,
they are likely to be less extreme than less ambivalent (or univalent) attitudes. In
other words, they are likely to be weaker than univalent attitudes (see Thompson
et al., 1995). Of particular relevance to the present discussion, attitudinal ambi-
valence is likely to moderate the relationship between attitudes and intention/
behaviour, such that stronger (i.e. less ambivalent) attitudes are more predictive. A
number of recent studies have explored this possibility. For example, Sparks et al.
(2001) examined ambivalence with respect to eating meat and chocolate and
found that greater ambivalence was associated with weaker attitude—intention
relationships. Similarly, Povey et al. (2001) examined the determinants of eating
meat, vegetarian and vegan diets; in each case more ambivalent attitudes were
associated with weaker attitude-intention correlations. Thus, Sparks et al. (2001)
and Povey et al. (2001) have found that attitudinal ambivalence undermines the
relationship between attitudes and intentions.

Armitage and Conner (2000, Study 1) replicated these findings in the
context of eating a low-fat diet. In addition, they also found that attitudinal
ambivalence moderated the attitude-behaviour relationship such that less
ambivalent attitudes were more predictive of behaviour 3 months later. The
latter finding is of particular note because it is an example of a study that has
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simultaneously measured both attitude and intention and found a direct
effect of attitude. The implication is that the strong, univalent attitudes
by-passed intentions to predict behaviour directly, unmediated by intentions.
In a second study, Armitage and Conner (2000) designed an intervention to
change attitudes. The intervention materials were based on the work of
Fishbein and Ajzen (1975) and were designed to change beliefs about salient
outcomes and the evaluation of those outcomes (see also Ajzen and Fishbein,
1980). Examining differences between more- and less-ambivalent individu-
als, Armitage and Conner (2000) found that individuals high in ambivalence
were more easily persuaded. Again, this suggests that ambivalent attitudes
are weak and therefore more susceptible to a persuasive communication.
Thus, research into attitudinal ambivalence suggests that attitudes can predict
behaviour directly, but they need to be of a certain strength. In addition,
attempts to persuade individuals to change their diet might need to take the
strength of attitudes into account.

To date, research on attitudinal ambivalence has focused almost exclu-
sively on what we term global ambivalence, or general positive and negative
evaluations of behaviour. However, when thinking about evaluative conflict
with respect to food choice, the conflict between heart and head - or affect and
cognition — is also relevant (c.f. Rosenberg and Hovland, 1960). Thus, foods
can elicit both emotional and cognitive reactions, and attitudinal ambivalence
might usefully be extended to incorporate simultaneous affective and cognitive
evaluations. For example, a chocolate cake might be simultaneously perceived
as enjoyable (positive, affective), beneficial (positive, cognitive), harmful (neg-
ative, cognitive) or unpleasant (negative, affective). Given that cognitive out-
comes (e.g. health risks, not wasting food) are likely to be more long-term than
affective outcomes (e.g. pleasure, guilt), it is perhaps unsurprising that health
risks are often not predictive of food choice attitudes (e.g. Armitage and
Conner, 1999a).

Conclusions

This chapter has focused on EV models and the TPB in particular as the dominant
social psychological models applied to food choice (see Conner and Armitage,
2002). Such models have provided valuable insights into the determinants of food
choice. More importantly, the identified factors appear to both mediate the impact
of other influences on food choice (e.g. physiological, sociodemographic) and be
potentially modifiable. This latter aspect is particularly important in relation to
developing interventions to change health behaviours. Finally, we should note
that the present focus on the TPB is not to deny the value of other social psycho-
logical models. Indeed, we would note the value of implementation intentions
(Sheeran et al., 2005) and stage models (Sutton, 2005) to further our understand-
ing of food choice (see later chapters in this volume). In addition, other models
such as protection motivation theory (Maddux and Rogers, 1983; Norman et al.,
2005) and social cognitive theory (Bandura, 1982, 2001; Luszczynska and
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Schwarzer, 2005) may also represent useful additional models in relation to food
choice, but have as yet not been sufficiently widely applied to evaluate.

References

Ajzen, 1. (1988) Attitudes, Personality and Behavior. Open University Press, Milton
Keynes, UK.

Ajzen, 1. (1991) The theory of planned behavior. Organizational Behavior and Human
Decision Processes 50, 179-211.

Ajzen, 1. (1996) The directive influence of attitudes on behavior. In: Gollwitzer, P. and
Bargh, J.A. (eds) Psychology of Action. Guilford, New York, pp. 385-403.

Ajzen, 1. (1998) Models of human social behavior and their application to health psychology.
Psychology & Health 13, 735-739.

Ajzen, 1. (2001) Nature and operation of attitudes. Annual Review of Psychology 52, 27-58.

Ajzen, . and Fishbein, M. (1977) Attitude-behavior relations: a theoretical analysis and
review of empirical research. Psychological Bulletin 84, 888-918.

Ajzen, 1. and Fishbein, M. (1980) Understanding Attitudes and Predicting Social Behav-
ior. Prentice-Hall, Englewood Cliffs, New Jersey.

Ajzen, 1. and Fishbein, M. (2000) Attitudes and the attitude—behavior relation: reasoned
and automatic processes. European Review of Social Psychology 11, 1-33.

Allport, G.W. (1935) Attitudes. In: Murchison, C. (ed.) Handbook of Social Psychology.
Clark University Press, Worcester, Massachusetts, pp. 798-844.

Anderson, A.S. and Shepherd, R. (1989) Beliefs and attitudes toward ‘healthier eating’
among women attending maternity hospital. Journal of Nutrition Education 21,
208-213.

Armitage, C.J. and Christian, J. (eds) (2003) Special issue: On the theory of planned
behaviour. Current Psychology 22, 187-280.

Armitage, C.J. and Conner, M. (1999a) Distinguishing perceptions of control from
self-efficacy: predicting consumption of a low-fat diet using the theory of planned
behavior. Journal of Applied Social Psychology 29, 72-90.

Armitage, C.J. and Conner, M. (1999b) Predictive validity of the theory of planned behav-
iour: the role of questionnaire format and social desirability. Journal of Community
and Applied Social Psychology 9, 261-272.

Armitage, C.J. and Conner, M. (2000) Attitudinal ambivalence: a test of three key hypo-
theses. Personality and Social Psychology Bulletin 26, 1421-1432.

Armitage, C.J. and Conner, M. (2001) Efficacy of the theory of planned behaviour: a
meta-analytic review. British Journal of Social Psychology 40, 471-499.

Bagiella, E., Cairella, M., del Ben, M. and Godi, R. (1991) Changes in attitude toward
food by obese patients treated with placebo and serotoninergic agents. Current
Therapeutic Research 50, 205-210.

Bandura, A. (1982) Self-efficacy mechanism in human agency. American Psychologist
37, 122-147.

Bandura, A. (2001) Social cognitive theory: an agentic perspective. Annual Review of
Psychology 52, 1-26.

Baranowski, T., Cullen, KW. and Baranowski, J. (1999) Psychosocial correlates of dietary
intake: advancing dietary intervention. Annual Review of Nutrition 19, 17-40.

Baron, R.M. and Kenny, D.A. (1986) The moderator-mediator variable distinction in
social psychological research: conceptual, strategic, and statistical considerations.
Journal of Personality and Social Psychology 51, 1173-1182.



Social Psychological Models of Food Choice 55

Beardsworth, A. (1995) The management of food ambivalence: erosion or reconstruction?
In: Maurer, D. and Sobal, J. (eds) Eating Agendas: Food and Nutrition as Social
Problems. De Gruyter, New York, pp. 38-42.

Birch, L.L. (1999) Development of food preferences. Annual Review of Nutrition 19, 41-62.

Broughton, J.M. (1994) Declines in mammalian foraging efficiency during the Late
Holocene, San Francisco Bay, California. Journal of Anthropological Archaeology
13, 371-401.

Cade, J.E. and Margetts, B.M. (1988) Nutrient sources in the English diet: quantitative
data from three English towns. International Journal of Epidemiology 17, 844-848.

Charng, H.-W., Piliavin, J.A. and Callero, P. (1988) Role identity and reasoned action in
the prediction of repeated behavior. Social Psychology Quarterly 51, 303-317.

Conner, M. and Armitage, C.J. (1998) Extending the theory of planned behavior: a review
and avenues for further research. Journal of Applied Social Psychology 28, 1429-1464.

Conner, M. and Armitage, C.J. (2002) The Social Psychology of Food. Open University
Press, Buckingham, UK.

Conner, M. and Sparks, P. (1996) The theory of planned behaviour and health behav-
iours. In: Conner, M. and Norman, P. (eds) Predicting Health Behaviour. Open
University Press, Buckingham, UK, pp. 121-162.

Conner, M. and Sparks, P. (2001) Ambivalence and attitudes. European Review of Social
Psychology 12, 37-70.

Conner, M., Sheeran, P., Norman, P. and Armitage, C.J. (2000) Temporal stability as a
moderator of relationships in the theory of planned behaviour. British Journal of
Social Psychology 39, 469-493.

Conner, M., Povey, R., Sparks, P., James, R. and Shepherd, R. (2003) Moderating role of
attitudinal ambivalence within the theory of planned behaviour. British Journal of
Social Psychology 42, 75-94.

Cox, D.N.,, Anderson, A.S., Lean, M.E.J. and Mela, D.J. (1998) UK consumer attitudes,
beliefs and barriers to increasing fruit and vegetable consumption. Public Health
Nutrition 1, 61-68.

Department of Health (1992) The Health of the Nation: A Strategy for Health in England.
HMSO, London.

Eagly, A.H. and Chaiken, S. (1993) The Psychology of Attitudes. Harcourt Brace
Jovanovich, Fort Worth, Texas/Philadelphia, Pennsylvania.

Fishbein, M. (1967a) A behavior theory approach to the relations between beliefs about an
object and the attitude toward the object. In: Fishbein, M. (ed.) Readings in Attitude
Theory and Measurement. Wiley, New York, pp. 389-400.

Fishbein, M. (1967b) Attitude and the prediction of behavior. In: Fishbein, M. (ed.)
Readings in Attitude Theory and Measurement. Wiley, New York, pp. 477-492.

Fishbein, M. and Ajzen, 1. (1975) Belief, Attitude, Intention, and Behavior. Wiley, New York.

Godin, G. and Kok, G. (1996) The theory of planned behavior: a review of its applica-
tions to health-related behaviors. American Journal of Health Promotion 11, 87-98.

Granberg, D. and Holmberg, S. (1990) The intention-behavior relationship among US
and Swedish voters. Social Psychology Quarterly 53, 44-54.

Grogan, S. (1999) Body Image: Understanding Body Dissatisfaction in Men, Women and
Children. Routledge, London.

Herrnstein, R.J. (1961) Relative and absolute strength of response as a function of frequency
of reinforcement. Journal of the Experimental Analysis of Behavior 4, 267-272.

Herrnstein, R.J. (1970) On the law of effect. Journal of the Experimental Analysis of
Behavior 13, 243-266.

Katz, D. (1960) The functional approach to the study of attitudes. Public Opinion Quarterly
24, 163-204.



56

M. Conner and C.J. Armitage

Kim, M.-S. and Hunter, J.E. (1993) Attitude-behavior relations: a meta-analysis of
attitudinal relevance and topic. Journal of Communication 43, 101-142.

Kraus, S.J. (1995) Attitudes and the prediction of behavior — a meta-analysis of the empir-
ical literature. Personality and Social Psychology Bulletin 21, 58-75.

Luszczynska, A. and Schwarzer, R. (2005) Social cognitive theory. In: Conner, M. and
Norman, P. (eds) Predicting Health Behaviour: Research and Practice with Social
Cognition Models, 2nd edn. Open University Press, Maidenhead, UK, pp. 127-169.

Maddux, J.E. and Rogers, R.W. (1983) Protection motivation and self-efficacy: a revised
theory of fear appeals and attitude change. Journal of Experimental Social Psychology
19, 469-479.

Mischel, W., Shoda, Y. and Rodriguez, M.L. (1989) Delay of gratification in children. Science
244, 933-938.

Nguyen, M.N., Otis, J. and Potvin, L. (1996) Determinants of intention to adopt a low-fat
diet in men 30 to 60 years old: implications for heart health promotions. American
Journal of Health Promotion 10, 201-207.

Norman, P., Boer, A. and Seydel, A. (2005) Protection motivation theory. In: Conner, M.
and Norman, P. (eds) Predicting Health Behaviour: Research and Practice with Social
Cognition Models, 2nd edn. Open University Press, Maidenhead, UK, pp. 81-126.

Olsen, S.0. (1999) Strength and conflicting valence in the measurement of food attitudes
and preferences. Food Quality and Preference 10, 483-494.

Paisley, C.M. and Sparks, P. (1998) Expectations of reducing fat intake: the role of
perceived need within the theory of planned behaviour. Psychology & Health 13,
341-353.

Peak, H. (1955) Attitude and motivation. In: Jones, M.R. (ed.) Nebraska Symposium on
Motivation, Vol. 3. University of Nebraska Press, Lincoln, Nebraska, pp. 149-188.

Povey, R., Conner, M., Sparks, P., James, R. and Shepherd, R. (2000) Application of the
theory of planned behaviour to two dietary behaviours: roles of perceived control
and self-efficacy. British Journal of Health Psychology 5, 121-139.

Povey, R., Wellens, B. and Conner, M. (2001) Attitudes towards following meat, vegetar-
ian and vegan diets: an examination of the role of ambivalence. Appetite 37, 15-26.

Rogers, P.J. and Blundell, J.E. (1990) Psychobiological bases of food choice. The British
Nutrition Foundation Nutrition Bulletin 15, 31-40.

Rosenberg, M.J. and Hovland, C.I. (1960) Cognitive, affective, and behavioral components
of attitudes. In: Hovland, C.I. and Rosenberg, M.J. (eds) Attitude Organization and
Change: An Analysis of Consistency Among Attitude Components. Yale University
Press, New Haven, Connecticut, pp. 1-14.

Saunders, R.P. and Rahilly, S.A. (1990) Influences on intention to reduce dietary intake
of fat and sugar. Journal of Nutrition Education 22, 169-176.

Shavitt, S. (1990) The role of attitude objects in attitude functions. Journal of Experimen-
tal Social Psychology 26, 124-148.

Sheeran, P., Milne, S., Webb, T.L. and Gollwitzer, P.M. (2005) Implementation intentions
and health behaviours. In: Conner, M. and Norman, P. (eds) Predicting Health
Behaviour: Research and Practice with Social Cognition Models, 2nd edn. Open
University Press, Maidenhead, UK, pp. 276-323.

Sheppard, B.H., Hartwick, J. and Warshaw, P.R. (1988) The theory of reasoned action: a
meta-analysis of past research with recommendations for modifications and future
research. Journal of Consumer Research 15, 325-343.

Sparks, P. (1994) Attitudes towards food: applying, assessing and extending the
‘theory of planned behaviour’. In: Rutter, D.R. and Quine, L. (eds) Social
Psychology and Health: European Perspectives. Avebury Press, Aldershot, UK,
pp. 25-46.



Social Psychological Models of Food Choice 57

Sparks, P. (2000) Subjective expected utility-based attitude-behavior models: the utility
of self-identity. In: Terry, D.J. and Hogg, M.A. (eds) Attitudes, Behavior and Social
Context: The Role of Norms and Group Membership. Lawrence Exlbaum, London,
pp. 31-46.

Sparks, P. and Guthrie, C.A. (1998) Self-identity and the theory of planned behavior: a
useful addition or unhelpful artifice? Journal of Applied Social Psychology 28,
1394-1411.

Sparks, P. and Shepherd, R. (1992) Self-identity and the theory of planned behavior —
assessing the role of identification with green consumerism. Social Psychology
Quarterly 55, 388-399.

Sparks, P., Hedderley, P. and Shepherd, R. (1992) An investigation into the relationship
between perceived control, attitude variability and the consumption of two common
foods. European Journal of Social Psychology 22, 55-71.

Sparks, P., Shepherd, R. and Frewer, L.J. (1995) Assessing and structuring attitudes
toward the use of gene technology in food production: the role of perceived ethical
obligation. Basic and Applied Social Psychology 16, 267-285.

Sparks, P., Conner, M., James, R., Shepherd, R. and Povey, R. (2001) Ambivalence about
health-related behaviours: an exploration in the domain of food choice. British Journal
of Health Psychology 6, 53-68.

Sutton, S.R. (2005) Stage theories of health behaviours. In: Conner, M. and Norman, P.
(eds) Predicting Health Behaviour: Research and Practice with Social Cognition
Models, 2nd edn. Open University Press, Maidenhead, UK, pp. 223-275.

Teff, K.L. and Engelman, K. (1996) Palatability and dietary restraint: effect on cephalic
phase insulin release in women. Physiology & Behavior 60, 567-573.

Thompson, M.M., Zanna, M.P. and Griffin, D.W. (1995) Let’s not be indifferent about
(attitudinal) ambivalence. In: Petty, R.E. and Krosnick, J.A. (eds) Attitude Strength:
Antecedents and Consequences. Lawrence Erlbaum Associates, Mahwah,
New Jersey, pp. 361-386.

Towler, G. and Shepherd, R. (1992) Application of Fishbein and Ajzen’s expectancy—
value model to understanding fat intake. Appetite 18, 15-27.

Van der Pligt, J. and de Vries, N.K. (1998) Belief importance in expectancy—value
models of attitudes. Journal of Applied Social Psychology 28, 1339-1354.

Van der Pligt, J., de Vries, N.K., Manstead, A.S.R. and van Harreveld, F. (2000) The
importance of being selective: weighing the role of attribute importance in attitudinal
judgment. Advances in Experimental Social Psychology 32, 135-200.



This page intentionally left blank



4

Biological Influences on
Energy Intake

KLAAS R. WESTERTERP

Department of Human Biology, Maastricht University, PO Box 616,
6200 MD Maastricht, The Netherlands

Introduction

Adult humans maintain a balance between their energy intake and energy
expenditure. The energy store of their bodies does not fluctuate much, as the
constancy of body weight and body composition shows. Food energy is con-
sumed in the form of carbohydrate, protein, fat and alcohol, together forming
the macronutrients of the diet. The regulation of food intake is a multifactor
system. Studies on the measurement of food intake in daily life have to rely on
self-reporting with consequences for their validity. In the present chapter, biologi-
cal influences on food intake are presented in a case-oriented approach. The
cases are: reported food intake as a measure of energy intake; regulation of
body weight primarily through intake; regulation of intake as a multifactorial
system; the alcohol paradox; why does carbohydrate make fat; why is protein
not fattening; and one is as fat as one eats.

Reported Food Intake as a Measure of Energy Intake

The measurement of habitual food consumption in man is one of the hardest
tasks in energy balance studies. The two basic problems are the accurate deter-
mination of a subject’s customary food intake, and the conversion of this infor-
mation to nutrient and energy intakes. Any technique used to measure food
intake should not be so intensely applied as to interfere with the subject’s
dietary habits and thus alter the parameter being measured. The next problem
is for how long food intake should be measured before the information can be
said to be a true reflection of habitual food intake, i.e. the food an individual
normally consumes to provide the energy and nutrient requirements for his
regular everyday activities. Basiotis et al. (1987) calculated that the minimum
time interval to measure habitual energy intake was 31 days for the individual
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level and 3 days for the group level. For accurate estimation of separate nutri-
ents such as fat, the number of days required is 6 for a measurement at group
level and about 65 for a measurement at individual level. The focus in the fol-
lowing is on methods to measure food intake at the individual level, i.e. dietary
record and dietary recall. The food record method requires subjects to record
types and amounts of all foods consumed over a given time interval. The foods
are weighed or recorded in household measures like cups and spoons. The lat-
ter information is translated to weight or volume by measuring the actual ‘tools’
used or adopting standard values from reference tables. Dietary recalls use the
subjects’ report of intake over the previous 24 h period (24 h recall) or the
report of customary intake over the previous week up to the past year(s) (diet
history); the same methods are then used to quantify the reported intake from
information on portion size.

Nowadays there are a number of reference methods to verify the results of
dietary assessment. Reference methods include urine nitrogen, total energy
expenditure, resting metabolic rate and physical activity, and total water loss.
The most widespread reference method is total energy expenditure as assessed
by the doubly labelled water method. It is the most accurate method for the
validation of reported energy intake by subjects in free-living situations. Hill and
Davies (2001) reviewed studies using doubly labelled water in conjunction with
self-reported energy intake. Considering data included in that review plus in one
study published afterwards (Lanigan et al., 2001), most studies showed a lower
value for reported energy intake than for measured total energy expenditure.
Women did not show more or less under-reporting than men. Values for normal-
weight subjects were mostly in the range of 0-25% with a grand average of 16%
(Fig. 4.1). Values for obese subjects were more in the 25 to 50% range with a
grand average of 41%, i.e. generally twice as high as in normal-weight subjects
(Fig. 4.2). An important point was that in studies where a person other than the
subject was responsible for recording dietary intake, such as parents of young
children, reported intake generally was not lower than measured expenditure. A
typical example is a study in children and adolescents with severe disabilities.
The recorded intake of the children, by the caregivers who also fed the children,
was about 50% higher than measured energy expenditure (Stallings et al., 1996).
Studies with depleted nursing home patients also reported an overestimation of
the habitual food intake (Johnson et al., 1993; Kayser-Jones et al., 1998). The
increased awareness by the nurses during the food-recording period resulted in a
higher figure than real intake. In studies where a ‘neutral observer’ recorded
intake, there was no difference between recorded intake and doubly labelled
water-assessed energy expenditure (Sjodin et al., 1994; Hise et al., 2002).

Recent studies analysing misreporting of habitual food intake and its con-
sequences for the study of dietary intake are now considered. Under-reporting
of habitual intake can be explained by under-recording and undereating. Some
studies have discriminated between the two errors mentioned, by comparing
reported food intake and water intake with energy expenditure and water loss.
When subjects record food intake they record simultaneously water intake. In
healthy individuals, water balance is preserved and is therefore an independent
indicator for under-recording. The recording precision of water intake is
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Fig. 4.1. Reported energy intake plotted against energy expenditure as
measured with doubly labelled water from studies on normal-weight (body mass
index 20—-25 kg/m?) adult subjects (O, women, n=482; ®, men, n=226; ®,
gender mixed, n=486). The lines denote no under-reporting (—), 25% under-
reporting (— ——) and 50% under-reporting (- - -).

Fig. 4.2. Reported energy intake plotted against energy expenditure as
measured with doubly labelled water from studies on obese subjects (O, women,
n=17; ® men, n=30; ®, gender mixed, n=85). The lines denote no under-
reporting (—), 25% under-reporting (— ——) and 50% under-reporting (- - -).
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Fig. 4.3. Percentage of misreporting, divided into misrecording (—) and a change
in diet (mm), as observed in lean women, obese men, elderly men and women, and
depleted patients. Data are presented as [(measured energy expenditure — recorded
energy intake)/measured energy expenditure] x 100 (%).

assumed to be representative for total food recording, as most foodstuffs contain
water. Undereating during food recording is monitored by measurement of body
mass. Body mass changes over a food-recording period are compared with nor-
mal body mass fluctuations. Figure 4.3 shows the percentage of misreporting,
divided into misrecording and a change in diet as observed in lean women
(Goris and Westerterp, 1999), obese men (Goris et al., 2000), elderly men and
women (Goris et al., 2001) and depleted patients (Goris et al., 2003). Both the
obese men and lean women ate less while recording food intake, but probably for
different reasons. The lean women ate less because weighing and recording food
intake was perceived as a great burden, which might also count for the obese men.
However, the obese men used the recording period also as an opportunity to start
dieting. The recording error observed in the obese men and the elderly men and
women was probably due to underestimation of food portion sizes and to not
recording all foods consumed. Only the depleted patients reported their food
intake accurately and they did not change their diet while recording food intake.
Many studies on dietary intake show figures for total energy intake much
lower than figures for total energy expenditure reported in comparable subject
groups. A correction for energy intake is not a possibility to solve the problem
of misreporting of food intake as intake of macronutrients might be mis-
reported selectively. Under-reporting of food intake does not result from a sys-
tematic underestimation of portion sizes for all food items but seems to concern
specific food items which are generally considered ‘bad for health’ (Lissner
et al., 1998). The relationship between nutrient intake and health parameters
can be overestimated or hidden as a consequence of selective under-reporting
(Greenwald et al., 1997). One example is the relationship between fat intake
and obesity entitled ‘the American paradox’. In the US adult population the
prevalence of overweight has increased since 1976 by 31% and at the same
time reported energy intake and percentage of energy from fat have decreased.
This might be due to a lower physical activity and a higher consumption of
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Fig. 4.4. Percentage of energy from fat as measured in national food consumption
studies in the USA in 1985, 1990 and 1995; in The Netherlands in 1987, 1992 and
1997; and in obese men, uncorrected (a) and corrected for under-reporting (b).
(From Goris et al., 2000.)

low-energy foods but under-reporting has also increased since 1976
(Heitmann et al., 2000). Combining the results of studies showing selective
under-reporting of fat intake, the reported decrease in energy and fat intake in
the USA seems to be doubtful (Kennedy et al., 1999; Goris et al., 2000;
Tomovyasu et al., 2000). Campaigns aimed at lowering fat intake might not be
as successful as is concluded from the results of national food consumption
measurements showing a decline in reported fat intakes over several years.
Figure 4.4 shows reported percentage of energy from fat of national food
consumption studies in The Netherlands and the USA and the percentage
of energy from fat reported by obese men, corrected and uncorrected for
under-reporting (Goris et al., 2000).

Thus, there is not yet a method for the accurate determination of dietary
intake. Physical and psychological characteristics of study participants play an
important role in the observed reporting bias (Hill and Davies, 2001; Trabulsi
and Schoeller, 2001). The degree of misreporting might increase with repeated
dietary assessment in the same subjects, confounding the results of intervention
studies (Goris et al., 2001). A potential solution is to confront subjects with ear-
lier results of food reporting. In a group of motivated women this method of con-
frontation improved the food reporting of a second time (Goris and Westerterp,
2000). Whatever method is used, it remains very difficult to get accurate data
from food reporting at the individual level (Lanigan et al., 2001). Consequently,
when studying biological influences on energy intake, data on reported food
intake have to be interpreted with care.

Regulation of Body Weight Primarily through Intake

An adult human maintains a balance between energy intake and energy expen-
diture. This can be achieved either by the control of intake or the expenditure



64

K.R. Westerterp

of energy. Humans do not balance energy intake and energy expenditure on a
daily basis, whereas smaller animals do. Apparently humans can afford to rely
on their body reserves while smaller species sooner show signs of energy short-
age such as lowered body temperature and reduced physical activity. Smaller
species have a higher energy expenditure on a kg body mass basis plus a
relatively smaller body energy reserve. Thus a mouse does not survive a period
of 3 days without food while a normal adult survives more than 30 days.

Of course, humans maintain a perfect energy balance in the long term as
shown by a constant body weight in adult life. Energy intake correlates highly
with energy expenditure on a weekly basis. Discrepancies on a daily basis
between intake and expenditure are especially large when days with high
energy expenditure are alternated with quieter intervals. Military cadets did not
show an increase in energy intake on days with higher energy expenditure
when they joined a drill competition. The corresponding increase in energy
intake came about 2 days afterwards (Edholm et al., 1955). A more recent
review based on 69 subjects from six energy balance studies also ended with
the conclusion that there is no precise short-term control mechanism. Humans
can change their energy intake by a factor of at least 3 for adapting it to the
expenditure of energy. Under sedentary living conditions the energy balance
is maintained at about 1.5 times basal metabolic rate, while during sustained
exercise levels of 4.5 times basal metabolic rate are reached (Westerterp, 2001).

The possibility that humans adapt their expenditure to the energy intake is
often called into question. It is even stated sometimes that the control of energy
expenditure is contrary to what body weight would require in view of hyper-
activity in anorectics and hypoactivity in obesity. However, a decrease in energy
intake has consequences for energy expenditure. Body weight does not remain
at equilibrium as during ad libitum conditions and this causes a drop in energy
expenditure. Some metabolic savings will result from the mere fact that one
handles and digests less food. Over and above these ‘automatic’ consequences
of a lowered energy intake for energy expenditure, there is a ‘real’ adaptation of
energy expenditure to a decreasing energy intake. The underfed subject spends
less energy on a given function (e.g. protein turnover, or muscular effort for a
given behaviour) than would do a conspecific of the same weight and body com-
position eating ad libitum. Evolution has provided the individual with a special
capability of eking out its provisions in order to increase the chance that it may
tide over temporary food scarcity, a condition common in many places in history
and even nowadays in several parts of the world. On the other hand, this is a
‘problem’ for many well-fed people in the Western world these days. Many of
them struggle to maintain a ‘normal’ body weight. Most of them are finding
themselves overweight or manifestly overweight. They want to spend more
energy, even on an energy-restricted diet, to get rid of body mass mainly in the
form of body fat.

Energy expenditure in overfeeding has been studied in several laboratories,
mainly to increase the understanding of the causes and consequences of obesity.
Lean people are persuaded to gain weight to increase the understanding of
‘spontaneous’ obesity. From classical overfeeding studies it can be concluded
that most of the energy added to a maintenance diet is stored. Norgan and
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Durnin (1980) fed subjects with a mean energy expenditure of 11.4 MJ/day a
diet supplying 17.5 Md/day for 42 days, i.e. the added energy over 42 days was
on average 256 MJ and the energy gain was on average 144 MdJ or 56%. Webb
and Annis (1983) fed subjects with a mean energy expenditure of 9.2 MdJ/day a
diet supplying 13.2 Md/day for 30 days, i.e. the added energy over 30 days was
on average 120 MJ and the energy gain was on average 76 MJ or 63%.

There is very little information on the consequences of a decrease in energy
expenditure for energy intake and the resulting energy balance. It is often sug-
gested that we eat according to our needs to maintain energy balance, only to
prevent a negative energy balance. In evolution, there has nevertheless been
selection against or even selection in favour of mechanisms to promote a posi-
tive energy balance. Thus, there might be no adaptive mechanism to reduce
energy intake after a decrease in energy expenditure.

Everybody knows people gain weight after a decrease in energy expendi-
ture through a reduction in physical activity. Common examples are athletes
quitting training or people quitting manual work. A more complicated example
is weight gain in people stopping smoking. Traditionally, the weight gain after
the cessation of smoking is ascribed to an increase in energy intake. However,
there are indications that smokers do have higher energy expenditure than
non-smokers. Stopping smoking would thus mean a decrease of the energy
expenditure, explaining why people gain weight even when energy intake
remains the same. Unfortunately, there are no systematic studies on energy
intake and energy balance in subjects before and after a reduction of energy
expenditure.

The consequences of an increase in energy expenditure for energy intake
and energy balance have been measured by raising the physical activity. Novice
athletes starting a training programme manage to maintain energy balance
(Westerterp et al., 1992). Reported energy intake did not show significant
changes. However, measured total energy expenditure increased to a value on
average 21 + 10% higher than before the start of the training. Body mass did
not show much change, indicating that subjects were in energy balance. The
discrepancy between the observed increase in energy expenditure without a
significant increase in intake clearly is an artefact. It is another example of the
difficulties of measuring food consumption. The conclusion must be that it is
possible to maintain energy balance after an increase in energy expenditure by
an increase in energy intake. Usually, there is at least initially a negative energy
balance and in the long term an increased level of physical activity affects body
composition.

Regulation of Intake as a Multifactorial System

The alcohol paradox

Nation-wide epidemiological studies show a paradoxical association between
alcohol intake and body weight. While alcohol energy is additive to the normal
diet, there is no positive correlation with body weight. Alcohol is a significant
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component of the diet in many countries. Per capita alcohol consumption is
about 3-9% of daily energy intake. Alcohol seems to supplement rather than dis-
place food-derived energy (Rose et al., 1995). Studies on the effects of alcohol
consumption on food consumption have led to the conclusion that alcohol con-
sumption is associated with minimal compensatory down-regulation of energy
intake from other foods (Poppitt and Prentice, 1996). Even increased energy
intake after an aperitif, due to decreased control caused by lightheadedness, is
not compensated for (Westerterp-Plantenga and Verwegen, 1999).

The lack of a relationship between the apparent alcohol energy surplus and
body mass index in epidemiological studies has led to the suggestion that alcohol
energy has a low biological efficiency. However, ethanol is readily absorbed and
is principally eliminated by metabolism in the liver, urinary losses being about
0.3% of the dose. Since ethanol is not stored in the body, it must be oxidized pre-
ferentially to other fuels. Thus, alcohol ingestion results in a short-term reduction
of fat oxidation. Controlled feeding studies have shown that ethanol is utilized with
the same efficiency as other nutrients like carbohydrate (Rumpler et al., 1996).

In the controlled studies mentioned above, the life-style of the subjects was
not taken into account. We assessed habitual physical activity and habitual
alcohol intake in the daily environment, hypothesizing that the addition of
alcohol to energy intake might be offset by higher physical activity-induced
energy expenditure (Westerterp et al., 2004). Between subjects, there was a
positive association between the level of habitual physical activity and alcohol
intake (r=0.41, P <0.01). Subjects with higher alcohol intake had a higher
activity level. On days with and days without alcohol consumption there was no
difference in physical activity within subjects. In conclusion, we showed evidence
for the lack of increasing body weight through additional energy intake from
alcohol in that subjects who are habitually more active have higher alcohol
consumption.

Why does carbohydrate make fat?

All macronutrients, alcohol, carbohydrate, protein and fat, are fattening when
consumed in excess of daily requirement. However, there is a hierarchy in
macronutrient oxidation with the sequence alcohol, protein, carbohydrate and
fat. When the sum of the energy in alcohol, protein and carbohydrate intake is
higher than daily energy requirement, a surplus of energy intake is stored by
direct storage of dietary fat. In a situation where energy intake is lower than
energy expenditure, normally fat stores permit covering the energy deficit by
fat mobilization. Thus, an effect of a macronutrient on energy balance is through
an effect on energy intake.

Carbohydrate-sweetened beverages such as soft drinks are thought to
increase the risk of over-consumption resulting in excess body fat. When humans
ingest energy-containing beverages such as soft drinks, energy compensation is
less precise than when solid foods are ingested (DiMeglio and Mattes, 2000).
Raben et al. (2002) investigated the effect of long-term supplementation with
drinks and foods containing sucrose or artificial sweeteners on ad libitum food



Biological Influences on Energy Intake 67

Why is

intake and body weight. Subjects who were given supplemental drinks and foods
containing sucrose experienced increases in energy intake, body weight and fat
mass. This was not observed in a similar group of subjects given similar drinks
and foods containing artificial sweeteners. The increase in energy intake was
mostly as beverages.

Epidemiological data show that the development of obesity in the USA
has a temporal relationship to the consumption of beverages sweetened with
high-fructose corn syrup (Bray et al., 2004). The metabolism of fructose favours
de novo lipogenesis. In the USA, the intake of high-fructose corn syrup with
sweetened beverages increased from about zero in 1970 to 75 g/day per person
in 1985 with a further increase to nearly 100 g/day per person in the year 2000.
The parallel with the trend in the prevalence of obesity is striking. Indeed,
there is a study showing that the consumption of beverages sweetened with
high-fructose corn syrup is linked with increased energy intake and weight gain
(Ludwig et al., 2001).

protein not fattening?

Protein as a nutrient is of primary importance for the amino acid supply of the
body, especially the amino acids the body cannot make, known as essential
amino acids. Protein requirement to maintain protein equilibrium is commonly
estimated at 0.8 g/kg body weight. The figure of 0.8 g/kg body weight translates
into about 10% of energy intake in a situation where intake covers energy
expenditure. Diets with higher protein content are used as low-energy diets for
weight loss. In the following, the focus is on the function of protein in a weight
maintenance diet.

The main effect of protein on energy balance is thought to be related to protein-
induced thermogenesis. Theoretically, based on the amount of ATP required for
the initial steps of metabolism and storage, the diet-induced thermogenesis (DIT)
is different for each nutrient. Reported DIT values for separate nutrients are
0-3% for fat, 5-10% for carbohydrate and 20-30% for protein (Tappy, 1996).
In healthy subjects with a mixed diet, DIT represents about 10% of the total
amount of energy ingested over 24 h. When a subject is in energy balance,
where intake equals expenditure, DIT is 10% of daily energy expenditure.

High-protein/high-carbohydrate diets result in a higher satiety score after the
meal, as well as over 24 h, than a high-fat diet (Westerterp-Plantenga et al.,
1999). The observed DIT-related satiety might be ascribed to the high protein
rather than the high carbohydrate content of the diet. Postprandial thermogenesis
was increased 100% on a high-protein/low-fat diet versus a high-carbohydrate/
low-fat diet in healthy subjects (Johnston et al., 2002). The DIT increases body
temperature, which may be translated into satiety feelings. High-protein diets are
favoured for weight maintenance and also after weight loss, by favouring main-
tenance or regain of fat-free mass, by reducing energy efficiency through a
higher thermogenesis and by reducing intake through an increased satiety
(Westerterp-Plantenga, 2003). Thus, protein plays a key role in body weight
regulation.
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One is as fat as one eats

The shift in the composition of the diet to a higher contribution of fats in Western
countries has often been quoted as the reason for the increasing incidence of
overweight, i.e. of a positive energy balance. There is experimental evidence
that a change to a diet containing more fat leads to an increase in body weight.
Combining this with the fact that obese people tend to eat foods containing more
fat, leads to the conclusion that overweight can be prevented by reducing the fat
content of the diet. The mechanism for the effect of the fat content of the diet on
energy balance is not yet fully known. Theoretically there are two possibilities: a
diet containing more fat reduces energy expenditure or increases energy intake.

Evidence for the first statement, a diet containing more fat reduces energy
expenditure, is lacking. The second statement, a diet containing more fat
increases energy intake, seems to be more realistic. Fat is often used to increase
the palatability of food and fat is the nutrient with the highest energy density,
more than twice that of carbohydrate and protein. Despite the potential of fat to
increase energy intake because of a high palatability and energy density, direct
evidence is weak. Many studies conclude that the influence of fat on energy
balance is independent of energy intake. However, the conclusion was based on
epidemiological observations and not the result of intervention studies.

In one study, the effect of dietary fat on energy balance was assessed
with a dietary intervention (Westerterp et al., 1996). The study was part of a
multi-centre study on the long-term health effects of realistic consumption of
reduced-fat products. In a 6-month parallel study, free-living non-obese volun-
teers received either reduced-fat or full-fat products and body composition was
measured before and after 6 months. Simultaneous measurements of energy
and macronutrient intakes allowed analysis of the effect of dietary fat on body
fat under normal living conditions.

A total of 220 subjects completed the intervention. Twenty-one subjects,
12 women and nine men, gave up for various reasons including disappoint-
ment on being assigned to the full-fat group. They did not differ in entry char-
acteristics from those who completed the study. The diet intervention caused
on average a change in fat intake and body fat mass in subjects of the
reduced-fat group of -5 + 29 g/day (P < 0.05) and —0.1 £ 2.1 kg (not signifi-
cant), respectively, and of +23 + 31 g/day (P < 0.0001) and +0.5 + 2.3 kg
(P < 0.05) in subjects of the full-fat group. Figure 4.5 shows the change in body
mass for a subgroup of subjects where measurements covered a full year from
June to June, including the diet intervention from August to February. The
change in fat content of the diet was positively related to a change in energy
intake, the latter explaining 5% of the variation in the change in body fat mass.
Subjects changing the fat content of the diet showed a consequent change in
body fat mass only when energy intake changed as well.

It is often suggested that the influence of fat on energy balance is independ-
ent of energy intake. The study clearly showed that the fat content of the diet had
an effect on body fat as a function of the effect of dietary fat on energy intake.
Subjects changing the fat content of the diet showed a consequent change in
body fat mass only when energy intake changed as well. When subjects, without
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Fig. 4.5. Body mass change in 36 women and 33 men, age 36 + 11 years (range
19-55 years) and body mass index 24 + 2 kg/m? (range 21-30 kg/m?), equally
distributed over a group consuming reduced-fat products (O) and a group consum-
ing full-fat products (@) from August to February.

the intention to reduce energy intake, limit fat intake by switching from ad libi-
tum consumption of full-fat products to reduced-fat products, body weight gain
is prevented (Fig. 4.5). Thus, consumption of reduced-fat products is effective
for weight maintenance. However, ad libitum consumption of reduced-fat pro-
ducts is not effective for the induction of weight loss in overweight or obese
subjects.

Discussion

The regulation of body weight is thought to be primarily through energy intake.
However, it is impossible to measure energy intake with sufficient accuracy to get
confirmation of this point. Acheson et al. (1980) evaluated three methods of
determining individual food intake: dietary record, dietary recall and the double
portion technique with bomb calorimetry. Twelve subjects, all males spending a
year on an Antarctic base, participated in the study. The period of investigation
on different individuals varied between 6 and 12 months. The tedious job of
weighing and recording of food intake and collecting of duplicate food samples
requires a high degree of motivation but, in the confined area of a resident base
camp, the subject is easier to encourage. During the study, the food intake of
each subject was determined for at least 1 week of each month. During that week
the subjects weighed and recorded all food consumed. Once during this week
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the subjects were asked to write down everything they could remember eating
during the previous 24 h. The dietary record method and the use of food com-
position tables underestimated energy intake by a mean of 7% compared with
analysis of duplicate meals by bomb calorimetry. Errors of over 20% were found
in energy intake determined with dietary recall. In 62 out of 68 occasions the
recall underestimated the real food consumption. The authors suggested that the
discrepancy might have been smaller if the subjects had been interviewed by a
skilled and persistent interviewer. Errors of over 20% are unacceptable in an
energy balance study. A way to improve the recall procedure is the cross-check.
A trained interviewer asks about the food eaten in the recent past and
cross-checks this information against data on food purchases. With a skilled
interviewer and a cooperative subject one assumes the standard deviation of the
estimate to be 10% but the error is probably greater. The best an interviewer can
do is to find out what people think they eat and this is often far from reality.
Garrow (1981) concludes that, however intensively the eating habits of people
may be studied, it is impossible to predict their energy intake over a period of a
week or longer with accuracy much better than 10%.

For the study of food intake regulation in relation to the maintenance of
energy balance, an accuracy of 10% is far beyond the requirements. This can
be illustrated with a realistic example from daily life. Somebody adopts the
habit of drinking daily one glass of beer. The question is whether the beer con-
sumption displaces or supplements daily energy intake, assuming daily energy
expenditure remains the same. The energy value of one glass of beer is 370 kd.
Over a year, the energy value adds up to 135 MJ or 4.5 kg body weight,
assuming an energy equivalent of 30 MJ/kg body mass. This is a theoretical
maximum. In practice, part of the supplemented energy is needed for
diet-induced energy expenditure and, when the remaining energy is stored, the
resulting increase in body weight results in an increase in energy expenditure
for maintenance and body movement, even when the amount of body move-
ment remains the same. Thus, the daily drinking of one glass of beer results
over 1 year in an energy excess of 75 MJ or 2.5 kg body weight (Westerterp
et al., 1995). The 75 MdJ is only 2% of the total energy intake for an average
subject with an energy turnover of 10 MdJ/day, while the resulting increase in
body weight is higher than is observed for an adult in the general population.
The value of 2% is already five times lower than the maximum accuracy we
can reach with measurements of food intake. Thus, we cannot study the effect
of alcohol consumption on body weight with measurements of energy intake in
daily life conditions.

Similarly, all reports on the explanation of the increased prevalence of obe-
sity, in the USA and in many other countries, from data on reported energy
intake remain speculative. An example is the paper ‘Obesity in Britain: gluttony
or sloth?’ (Prentice and Jebb, 1995). The authors observe increasing obesity in
the face of decreasing food intake and conclude that levels of energy expendi-
ture have declined faster than energy intake, leading to an over-consumption
of energy relative to a greatly reduced requirement. Since then, many studies
have shown under-reporting of energy intake, especially in the obese. Thus, the
secular trend in obesity might go together with an increase in under-reporting
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of energy intake, obscuring a relationship between ‘real’ energy intake and
obesity.

Contrary to the suggestion of Prentice and Jebb (1995), that modern inac-
tive life-styles are at least as important as diet in the aetiology of obesity and
possibly represent the dominant factor, excessive energy intake is a more plau-
sible explanation. Man is a discontinuous eater and a continuous metabolizer.
A typical human eats three to four times a day to cover total daily energy
expenditure. Thus, daily energy intake takes 30 to 60 min for 24 h energy
expenditure, a behaviour selected for during evolution in an environment with
a high predation pressure. Nowadays, food is often readily available and can
be consumed in a safe environment. Thus, the normal eating rate at four to five
times the expenditure rate during high-intensity exercise results in a high risk
for overeating.

Currently, there is a trend for low-carbohydrate foods in the ‘battle’ against
obesity. Whatever diet is consumed, it is not the diet composition but total energy
intake that counts. Every ‘diet rule’ restricts the diet choice with a potential limit-
ing effect on energy intake. Additional effects are, as described, through energy
density and DIT. The apparent success of low-carbohydrate foods in the preven-
tion of overweight can be linked to a reduction of food intake by the deliberate
limitation of food choice and by a higher thermogenesis-induced satiety when
the reduction of carbohydrate intake results in an increase in protein intake.
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Introduction

Food neophobia, a reluctance to ingest novel foods, is a characteristic of omni-
vorous animals, including humans. Such organisms, exposed to the hazards of an
environment in which many food sources may be toxic, approach novel foods
with caution, eschewing them in favour of familiar foods whenever possible. It
has been suggested that food neophobia is a conservative force, operating to
keep the organism’s feeding behaviour ‘locked in on a safe track’ by preventing
its taste preferences from straying from familiar foods known to be harmless
(Schulze and Watson, 1995, p. 230).

Bases for rejection of foods

Rozin and Fallon’s (1980; Fallon and Rozin, 1983) taxonomy of the bases for
rejection of foods provides a useful starting point for the discussion of the rejec-
tion of novel foods by humans. These researchers have proposed that in humans
there are three main bases for rejection of a food: (i) dislike of its sensory charac-
teristics; (ii) danger, a fear of negative consequences of eating it; and (iii) disgust,
arising from the idea of the food’s nature or origin. While Rozin and Fallon
focused on familiar foods, there is evidence for the relevance of each of these
factors as a basis for rejection of novel foods as well.

In the case of dislike, Pliner et al. (1993) found that participants expected
novel foods to be less palatable than familiar ones, and beliefs about their
palatability predicted willingness to taste them. Danger, as a motivation for
rejecting a novel food, is related to ‘learned safety’, one of the classic notions
in the literature on food selection in animals (Kalat and Rozin, 1973). Accord-
ing to this idea, only after a number of very limited exposures to a novel food
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in the absence of negative consequences does the animal learn the food is
safe and ingest significant quantities of it. Pliner et al. (1993) found that par-
ticipants rated novel foods presented to them in the laboratory as slightly
more dangerous than their familiar counterparts, and these ratings of danger-
ousness predicted willingness to taste them. Rozin et al. (1993) suggested that
disgust might serve to counter individuals’ tendencies to approach novel
foods, after finding a negative correlation between their Disgust Scale (Haidt
et al., 1994) and the Sensation Seeking Scale (Zuckerman, 1979), which
assesses preferences for novel and exciting stimuli. Similarly, Pliner (unpub-
lished data) found a strong positive correlation between scores on the Food
Neophobia Scale, a measure of the trait of food neophobia, and the Disgust
Scale.

Factors affecting food neophobia

While humans generally reject novel foods, there are large situational differ-
ences in the extent to which such neophobic behaviour occurs. We describe
these shortly. In addition, there are also large individual differences in the
extent of food neophobia. Thus, it is sometimes useful to characterize food
neophobia as a personality trait, a continuum along which people can be
located in terms of their stable propensity to approach or avoid novel foods. In
this chapter we will sometimes be discussing food neophobia as a behaviour
involving rejection of a novel food or foods in a particular situation; at other
times we will be referring to food neophobia as a personality characteristic
involving a relative preference for familiar over novel foods that is stable over
time and consistent across situations.

Measuring food neophobia

In keeping with the distinction between food neophobic behaviour displayed
at a particular time in a particular situation and the trait of food neophobia,
we describe measures of both — the former in this section and the latter in a
later section of the chapter. In a typical study assessing neophobic behaviour,
participants see an array of foods, some novel and some familiar, and are
asked to indicate their degree of willingness to taste each later in the session,
with the clear implication that their responses will determine which foods they
will actually taste. Neophobia is defined in terms of the average willingness to
taste the novel foods, usually divided by the average willingness to taste the
familiar foods, so as to take into account willingness to accept any food at all
at that time and in that situation. Low scores on this ‘behaviouroid’ measure
are indicative of high neophobia. Some investigators have defined behav-
ioural neophobia as reported ‘willingness to eat more of’ a particular novel
food or in terms of ratings of liking for the taste, odour or even appearance of
a novel food.
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Situational Factors Affecting Food Neophobia

Information

Indirect information about taste and beneficiality

Rozin (1988) has argued that foods that are accepted are usually those that (are
expected to) taste good and those that are seen to be beneficial. It will be noted
that these characteristics of food describe the opposites of two of the bases for
rejection described earlier — namely dislike and danger. It might, therefore, be
expected that any situational factor that induces the expectation of their opposite
poles — good taste or beneficial consequences — might reduce neophobia. In sev-
eral studies, participants have been presented with information intended to pro-
mote these expectations, finding that good taste information does increase
willingness (Tuorila et al., 1994; Pelchat and Pliner, 1995; McFarlane and Pliner,
1997; Martins et al., 1997). For example, students in one of Pelchat and Pliner’s
(1995) studies encountered a novel food in a cafeteria line; for some, the food
was accompanied by a sign reading ‘9 out of 10 students said “tastes great!”’
The latter were more likely to sample a portion of the food than were appropriate
controls. The evidence concerning the efficacy of inducing anticipation of benefi-
cial consequences as a means for eliminating rejection of novel foods is more
complicated. Pelchat and Pliner (1995) included a condition in which the novel
food was accompanied by a sign saying ‘a good source of iron’ and found no
increase in the proportion of students accepting the food. Indeed, two studies
found that beneficial consequences information actually decreased the likeli-
hood of trying novel foods (Woodward, 1945; Koster et al., 1987). However,
information about the beneficial consequences of a food does seem to increase
willingness to eat a novel food for individuals for whom this information is
important or relevant (McFarlane and Pliner, 1997) or in a context where the
new food is believed to be readily available (Martins et al., 1997). To complicate
matters further, whereas providing information seems effective for some kinds of
foods, it appears to be relatively ineffective for reducing rejections mediated
by strong emotional reactions such as disgust. Martins et al. (1997) found that
neither taste information nor beneficial consequences information increased
participants’ willingness to taste novel animal foods.

Direct information about taste and beneficiality

Another means of providing information about a novel food relies on the indi-
vidual's own experience. Here we refer to the literature on the ‘mere exposure’
effect (Zajonc, 1968). Birch and her colleagues (Birch and Marlin, 1982; Birch
et al., 1987) gave young children varying amounts of exposure to novel cheeses
or fruits. After the exposure phase, the children were shown all possible pairs of
foods and asked to choose the one they wanted to ‘eat more of or ‘liked the
best’. There was a positive effect of number of exposures on choice and liking.
These results are typically interpreted in terms of ‘learned safety’; with repeated
exposures individuals learn that the food is ‘safe’ and does not produce negative
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gastrointestinal consequences. Other investigators, testing both infant and adult
participants, have obtained similar results (Pliner, 1982; Zellner et al., 1983;
Birch et al., 1998).

Generalization of direct information

Aside from the safety argument described above, individuals anticipate that
novel foods will have an unpleasant taste. Exposure to palatable novel foods
might help them realize that their negative expectations regarding novel foods
are unfounded. That is, positive experiences with novel foods might generalize
to other novel foods and decrease neophobia in a more general and enduring
manner. Sullivan and Birch (1990) found that exposure affected children’s pre-
ferences only for the specific food items exposed. However, a similar study by
Pliner et al. (1993) obtained very different results. After an exposure phase in
which they tasted either a set of good-tasting novel foods or a similar set of
familiar foods, adult participants chose from a set of different foods, both fami-
liar and novel, which ones they would taste later. Participants pre-exposed to
good-tasting novel foods chose more novel items than did the familiar-food con-
trols. In a subsequent study, Loewen and Pliner (1999) provided 7- to 9-year-old
and 10- to 12-year-old children with taste exposure to good-tasting familiar,
good-tasting novel or bad-tasting novel foods. For older children, exposure to
the novel-good foods increased willingness to taste a different set of novel foods
in comparison to the familiar-good control, while exposure to the novel-bad
foods had no effect. For younger children, exposure to both novel-good and
novel-bad foods decreased willingness to taste novel foods. Thus, to some
extent, creating positive experiences with novel tastes seems to generalize to
willingness to taste other novel foods.

Social influence

In several studies, social influence had strong effects on acceptance of and liking
for foods; the children in these studies followed the lead of a ‘model’, liking and
choosing the same foods (Duncker, 1938; Marinho, 1940; Birch, 1980a). These
findings raise the question of whether social influence would also affect reactions
to novel foods; specifically, if exposure to a model who accepts novel foods
would increase an observer’s acceptance of such foods. In a study by Harper
and Sanders (1975), children were more likely to accept a novel food if they
saw their mothers eat it first. Hendy (2002) examined the effect of trained peer
models on pre-school children’s willingness to accept novel foods, finding that
only the girls were effective models. Hendy and Raudenbush (2000) showed
that teachers could be effective models for pre-school children but only if they
modelled ‘enthusiastically’, making favourable comments about the novel foods,
and not if they modelled silently. Hobden and Pliner (1995) found that adult
participants were influenced by exposure to a neophilic model, although the
reduced neophobia did not generalize to non-modelled foods.
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Type of food

Several studies have shown that individuals are more likely to reject novel foods
of animal origin than those not of animal origin (Pliner and Pelchat, 1991;
Pliner, 1994; Martins et al., 1997). Further, participants’ reactions to the novel
animal foods resembled reactions to prototypical disgusting foods identified by
Fallon and Rozin (1983) to a greater extent than did their reactions to the
non-animal foods. Interestingly, the finding of a greater rejection of novel animal
(versus non-animal) foods did not replicate in a group of children ranging in age
from 5 to 11 years (Pliner, 1994). Since a study by Fallon et al. (1984) showed
that disgust, as a category of rejection, had not fully achieved adult levels even
in children aged 8 to 12 years, this finding is consistent with the notion that
rejection of novel animal foods is mediated by disgust.

Studies on neophobia have traditionally focused on ‘ethnic’ foods, novel to
one culture but familiar in others. In addition to ethnic cuisines, Tuorila (2001)
identified four other kinds of novel foods: functional foods, genetically modified
products, nutritionally modified foods and organic foods. The bases of rejection
of these other ‘kinds’ of novel foods might be different from those related to
unwillingness to eat ethnic foods. Although much more experimental research is
needed, available data support this proposition. For instance, there is evidence
suggesting that willingness to try ethnic novel foods is related to scores obtained
on the Food Neophobia Scale (FNS), to be discussed later. However, Tuorila
and her colleagues (Tuorila et al., 2001) found little relationship between willing-
ness to try functional foods and scores on the FINS, while Hursti and Magnusson
(2002) found that attitudes towards organic and genetically modified foods were
not related to FNS scores. Also, Backstrom et al. (2003) found that, although
subjects in their study were reluctant to consume all kinds of novel foods, organic
and ethnic foods were described in positive terms while biotechnological foods
were associated with negative adjectives and metaphors (see also Magnusson
and Koivisto-Hursti, 2002; Cardello, 2003; Koivisto Hursti and Magnusson,
2003 for data pertaining to negative attitudes towards food processing technolo-
gies). Furthermore, it is also the case that willingness to try novel ethnic foods
seems to show a different relationship with age than does willingness to try the
other kinds of novel foods. While many studies show that people become more
willing to try novel ethnic foods as they get older (e.g. McFarlane and Pliner,
1997), people seem to become more reluctant to eat the other kinds of novel
foods as they get older (de Jong et al., 2002; Hursti and Magnusson, 2002).
Given these differences, it might be expected that different kinds of novel foods
might be differentially susceptible to the effects of different situational variables;
however, there are no data available.

Amount of novelty in the situation
In a classic study, Archer and Sjoden (1979) found that rats were much more

likely to accept a novel food when the surrounding environment was relatively
familiar than when there were several novel cues present. Harper and Sanders
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(1975) found that young children were more likely to accept a novel food from
their mothers than from an unfamiliar experimenter. Rozin and Rozin’s (1981)
account of the functions of flavour principles, the characteristic seasonings used
in various cuisines (Rozin, E., 1973), suggests that one such function is to facili-
tate the introduction of novel staple foods into a culture by adding sufficient
familiarity to decrease the neophobia ordinarily produced by a new food.
Stallberg-White and Pliner (1999; Pliner and Stallberg-White, 2000), examining
flavour principles at the individual level, predicted and found that adding a
familiar flavour to novel foods increased the willingness of both adults and
children to taste them.

Arousal

Both the animal and the human literatures indicate that strong arousal produces
a decrement in novelty preference. Making predictions from optimal level of
arousal theories (e.g. Revelle et al., 1987), Pliner and colleagues (Pliner and
Melo, 1997; Pliner and Loewen, 2002) found a negative relationship between
willingness to taste novel foods and manipulated arousal. In addition, Pliner and
Melo (1997) found that manipulated arousal interacted with individual differ-
ences in sensation seeking, often considered to be a measure of optimum level of
arousal. Pliner et al. (1995) manipulated both fear and hunger and assessed will-
ingness to try novel foods. In the condition in which arousal was presumably
highest (high fear—high hunger), participants showed the greatest reluctance to
try the novel foods. The findings in the previous section showing that willingness
to try novel foods is greatest in situations that are otherwise relatively familiar are
compatible with the arousal findings, if one simply assumes that arousal in a
familiar situation is likely to be low (in comparison to a situation in which there is
a large amount of novelty).

Individual Differences in Food Neophobia

Measures of individual differences

Although neophobia is a general characteristic of omnivores, there are clearly
individual differences in the extent of it. To measure such individual differences,
Pliner and Hobden (1992) developed the FNS (Food Neophobia Scale), a
ten-item questionnaire consisting of such face valid items as ‘I don’t trust new
foods’. Another approach was taken by Frank and his colleagues (Frank and van
der Klaauw, 1994; Raudenbush et al., 1998), on whose revised Food Attitude
Scale (FAS-R) participants’ rated willingness to taste those foods on a presented
list that they have never tried is the measure of food neophobia. To assess food
neophobia in children, Loewen and Pliner (2000) developed the Food Situa-
tions Questionnaire (FSQ), on which children rate their feelings about trying
particular novel foods in particular situations.
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All three measures have been extensively validated. The FNS predicts
choice of and rated willingness to eat novel foods both in and out of the labora-
tory (Pliner and Hobden, 1992; McFarlane and Pliner, 1997; Martins et al.,
1997; Raudenbush et al., 1998; Raudenbush and Frank, 1999; Flight et al.,
2003), familiarity and experience with relatively exotic foods and ‘foreign’ cui-
sines (Pliner and Hobden, 1992; Flight et al., 2003), willingness to explore food
odours about which little information has been provided (Raudenbush et al.,
1998) and the serving of relatively uncommon foods at family mealtime (Koivisto
and Sjoden, 1996; Hursti and Sjoden, 1997). Scores on the FAS/FAS-R are
related to number of novel foods rejected on a questionnaire, the number of
foods participants report having tried in the past, and a set of face valid ques-
tions querying reactions to novel foods (Frank and van der Klaauw, 1994;
Raudenbush et al., 1998). In addition, the FNS and the FAS-R are highly corre-
lated with each other (r = 0.73; Raudenbush et al., 1998). The FSQ predicts
children’s willingness to taste unfamiliar foods in the laboratory (Loewen and
Pliner, 2000) and is significantly related to parents’ ratings of their children’s
neophobia on the FNS.

Correlates of individual differences in food neophobia

Reactions to familiar and novel foods

Both Pliner’s group and Frank’s group have provided evidence suggesting that
food neophobia and finickiness or pickiness (a tendency to reject familiar foods;
Potts and Wardle, 1998) are distinct, although related, constructs. Pelchat and
Pliner (1986) found that the two emerged as separate factors in mothers’ reports
of their children’s eating behaviour. Kauer, Pelchat and Rozin (unpublished
data) found that, although pickiness and neophobia items loaded on the same
factor, when this factor was itself factor-analysed, the finickiness and neophobia
items separated. In a study by Galloway et al. (2003) of 7-year-old girls, food
neophobia was only modestly related to pickiness and had different predictors.
Raudenbush et al. (1995) factor-analysed a set of questions pertaining to food
and eating, obtaining three distinct factors, one consisting of items describing
reactions to novel foods, labelled neophobia (e.g. ‘I enjoy trying unusual foods’)
and another describing negative reactions to foods in general, labelled finickiness
(e.g. ‘I find many foods distasteful’). In a regression analysis, using scores on the
neophobia and finickiness factors to predict the number of ‘won’t try’ responses
on the FAS (their original neophobia measure), they found the neophobia but not
the finickiness factor to be a significant predictor. In a similar regression analysis,
this time using the two factor scores to predict numbers of food likes and dislikes
among familiar foods on the FAS, they found the finickiness but not the neophobia
score to be a significant predictor. Taken together, these results strongly suggest that
willingness to try novel foods (neophobia) and dislike for many familiar foods
(finickiness) are distinct responses.

In support of this distinction, both groups have found that their measures of
neophobia are related to willingness to taste novel foods but do not predict
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willingness to taste familiar foods or that the relationship between the neophobia
measures and willingness is much stronger for novel than for familiar foods.
Raudenbush and Frank (1999) carefully ensured that the novel and familiar
foods they offered were equally familiar to high and to low scorers on the FNS,
and found that the groups differed only in their willingness to taste the novel
foods. In order to examine the relationships between food neophobia as mea-
sured by the FNS and various reactions to food, Pliner (unpublished data) com-
puted correlations between FNS scores and these variables obtained in the
studies from her laboratory and then averaged them, weighting each correlation
by the number of subjects on which it was based. The average correlation
between FNS scores and behaviouroid measures of willingness to try novel foods
was —0.41, while the analogous correlation for familiar foods was only —0.09.
These data can be seen in Table 5.1. Furthermore, neophobia is not only related
to willingness to try novel foods, but also to expected liking for novel foods
(Pliner and Hobden, 1992; Tuorila et al., 1994, 1998; Raudenbush and Frank,
1999). For studies from the Pliner laboratory, the average correlation between
FINS scores and expected liking for novel foods was —0.34, while the analogous
correlation for familiar foods was only —0.01. Further, several studies have
found no relationship between scores on food neophobia measures and ratings
of liking for familiar foods, actually tasted and/or rated from memory (Pliner
and Hobden, 1992; Pliner and Loewen, 1997; Pliner et al., 1998; Potts and
Wardle, 1998 [Study 2]; Raudenbush et al., 1998; but see Potts and Wardle,
1998, Study 1; Arvola et al., 1999). Again, examining correlations from several
studies involving many participants, Pliner found an average correlation of
-0.02 between FNS scores and liking for familiar foods actually tasted. However,
the data relating food neophobia and liking for novel foods actually tasted are
not straightforward. Several studies have demonstrated no relationship between
the two (Pliner and Hobden, 1992), while others have demonstrated substantial
relationships between them (Pliner and Loewen, 1997; Pliner et al., 1998). Once
again averaging correlations from several studies, Pliner found that FNS scores
were moderately correlated with liking for novel foods (mean r =-0.22). In sum-
mary, we believe that the pattern of relationships warrants treating neophobia
and finickiness as separate constructs. Food neophobia, as measured by the FNS
and other measures of neophobia, is strongly related to individuals’ reactions to
novel foods but has little to do with their reactions to familiar foods.

Table 5.1. Mean correlations between scores on the Food Neophobia Scale and
reactions to novel and familiar foods. Note: The first number in parentheses in each
cell refers to the number of correlations averaged to produce the mean; the second
refers to the total number of participants involved in all the correlations averaged.

Measure
Type of food Willingness to try Expected liking Actual liking
Novel -0.41 (11, 1322) -0.37 (5, 318) -0.22 (7, 556)

Familiar ~0.09 (11, 1322) ~0.01 (3, 269) ~0.02 (10, 567)
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Other food- and eating-related correlates of food neophobia

Raudenbush et al. (1995) examined several other potential food- and eating-
related correlates of food neophobia, finding a modest positive correlation
between FAS ‘won’t try’ responses and scores on the Eating Attitudes Test, a
measure of the symptoms of anorexia nervosa (Garner and Garfinkel, 1979), but
no correlation between the FAS and scores on the Eating Disorder Inventory, a
multidimensional eating disorder inventory (Garner et al., 1983), or scores on
the Restraint Scale, a measure of dieting (Herman et al., 1978). In a series of
interesting studies, Frank’s group has also examined the relation between food
neophobia (as measured by the FAS/FAS-R and the FNS) and hedonic evalua-
tions of olfactory stimuli. They found that FAS scores are negatively correlated
with rated pleasantness of the odours of familiar but concealed foods
(Raudenbush et al., 1995) and that FNS scores are negatively correlated with
rated pleasantness of odorant solutions (Raudenbush et al., 1998).

Sensation seeking

A number of studies have examined the relationship between food neophobia
and the Sensation Seeking Scale, a measure of general willingness/unwillingness
to approach novel, exciting and/or complex stimuli (Zuckerman, 1979). Several
studies have shown that one or more of its subscales are negatively related to
trait food neophobia measures (Pliner and Hobden, 1992; Walsh, 1993;
Raudenbush et al., 1995; Loewen and Pliner, 2000), to reported food attitudes
(Terasaki and Imada, 1988) and to behavioural measures of neophobia (Otis,
1984). Food neophobia has also been shown to be related to a more general
reluctance to approach novel stimuli, including unfamiliar people, places and
activities (Pliner and Hobden, 1992; Raudenbush et al., 1995).

Gender differences

Gender differences in food neophobia might be expected, given previous
research that has demonstrated differences between males and females on such
related variables as taste preferences (e.g. Desor et al., 1975), food preferences
(e.g. Logue and Smith, 1986) and food aversions (e.g. Babayan et al., 1966).
However, most research with the FNS, the FAS and the FSQ has produced
no differences (Pliner and Hobden, 1992; Koivisto and Sjoden, 1996; Tuorila
et al., 1998; Meiselman et al., 1999; Loewen and Pliner, 2000). When actual
neophobic behaviour, as opposed to self-reported usual behaviour, is the mea-
sure, gender differences also fail to appear (Pliner, 1994; McFarlane and Pliner,
1997). There are some exceptions, however. Using the FAS, Frank and van der
Klaauw (1994) found that women reported more ‘won’t try’ responses than
men, and Alley and Burroughs (1991) found that men were more likely than
women to report seeking unusual and new foods (see also Magnusson
and Koivisto-Hursti, 2002; Backstrom et al., 2003; Cardello, 2003 for gender
differences in attitudes towards other kinds of novel foods). In contrast, in two
large Scandinavian samples, Hursti and Sjoden (1997) and Tuorila et al. (2001)
found higher FNS scores in men than in women.
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Age differences

The data on age differences in food neophobia are difficult to describe in any
simple way. The various studies have used vastly different age ranges and age
categories, different methods of testing for differences, and different measures of
neophobia. When one examines actual neophobic behaviour, it appears that
neophobia declines with age. Younger children accept fewer novel foods than
older ones (Pliner and Loewen, 1997; Loewen and Pliner, 2000); junior high
school students accept fewer novel foods than senior high school students
(Pelchat and Pliner, 1995); and younger adults accept fewer novel foods than
older adults (Otis, 1984; McFarlane and Pliner, 1997; Pelchat, 2000). There is,
however, one clear exception; Harper and Sanders (1975) found that infants
aged 1.5 years were more likely to accept a novel food than were children aged
3.5 years. This exception is interesting in light of Cashdan’s (1994) hypothesis
that there is a critical period for learning which foods are edible and that this
period should occur during early childhood while the child is still protected by
the parents. Accordingly, she predicted that food neophobia should be lowest in
children younger than 24 months. Confirming this prediction, in a retrospective
survey of parents of 1- to 10-year-old children she found that the children were
most accepting of novel foods at age 2 years, with neophobia increasing sharply
from 2 to 4 years of age. However, consistent with the data reported earlier,
neophobia decreased from age 4 to 10 years.

When one examines the relationship between age and scores on various
trait measures of food neophobia, there are many similar findings. In five student
samples with age ranges of at least 10 years, FNS scores showed modest nega-
tive correlations with age (Pliner and Hobden, 1992); a group of children had
higher FNS scores than their parents (Koivisto and Sjoden, 1996; Hursti and
Sjoden, 1997); younger children had higher scores than older ones (Koivisto and
Sjoden, 1996; Hursti and Sjoden, 1997; Pliner and Loewen, 2002); and in a
longitudinal study mothers rated their children’s willingness to eat novel foods
as lower at 34 months than at 84 months (Carruth and Skinner, 2000). How-
ever, in several studies there were no differences between 7- to 9- and 10- to
12-year-olds (Pliner, 1994; Loewen and Pliner, 2000). In the most important
exception to the general decline in food neophobia scores with age, Tuorila et al.
(2001) tested a sample of Finns ranging in age from 16 to 80 years. Scores
increased slightly but steadily until age 65 and then increased sharply in the
66-80 years age group. Although this finding is something of an outlier, it is diffi-
cult to dismiss, given that the sample upon which it is based is both large and
representative.

Demographic variables

The relationships between food neophobia and several other demographic vari-
ables have been examined. In two studies, individuals living in rural areas were
more neophobic than their more urban counterparts (Tuorila et al., 2001; Flight
et al., 2003). In one of these studies (Tuorila et al., 2001) education was nega-
tively related to FNS scores, while in the other a measure of socioeconomic
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status, based on education, was unrelated to food neophobia scores (Flight
et al., 2003).

Family Resemblance in Food Neophobia

Parents play an important role in the development of children’s food habits.
Several studies have examined family resemblance in terms of food preferences
(e.g. Birch, 1980b; Pliner, 1983; Rozin et al., 1984; Pliner and Pelchat, 1986;
Logue et al., 1988). Overall, these studies have shown only modest relationships
between parents and their children with respect to food preferences, although
similarities between parents and their children seem to increase as children get
older (Birch, 1980b; Logue et al., 1988). Resemblance appears to be stronger
between siblings than between children and their parents (Pliner and Pelchat,
1986; Rozin and Millman, 1987). With regard to food neophobia, Pliner (1994)
found a significant but modest relationship (r=0.31) in neophobia scores
between children and their mothers (see also Koivisto and Sjoden, 1996). Hursti
and Sjoden (1997) found similar results using parental ratings of child food
neophobia and an ad hoc food frequency questionnaire. Galloway et al. (2003)
found that mothers’ but not fathers’ FNS scores were related to a trait measure of
food neophobia in their daughters.

Mechanisms underlying food neophobia

Wong (1995) notes that, ‘there have not been many systematic attempts to
uncover the mechanisms of food neophobia’. One possibility is suggested by
animal research on the effects of early pre-exposure to novelty in various modali-
ties on subsequent reactions to novelty. Some of the research shows that
pre-exposure to novel foods increases subsequent acceptance of different novel
foods (Capretta et al., 1975; Braveman, 1978). Another set of studies demon-
strates that early pre-exposure to novel environmental stimuli (including hand-
ling) increases the willingness of adult rats to explore novel environments (e.g.
Levine et al., 1967; Weinberg et al., 1978). Interestingly, there are also cross-
modality effects. Weinberg et al. (1978) found that early handling increases
consumption of a novel food by adults, and Braveman (1978) found that pre-
exposure to novel flavours increases exploration of a novel environment by
adults. Minor et al. (1994) found that individual differences in open field explo-
ration predicted neophobic responses to a novel saccharine solution. Braveman
(1978) postulated that these non-specific effects of pre-exposure on neophobia
may be mediated by reduced emotional responsivity. In other words, pre-exposure
to varied stimuli, including food stimuli, produces animals that are less emo-
tionally responsive, and these animals are less neophobic in many domains,
including the food domain.

Some of the data on individual differences in humans are consistent with
these findings and theorizing. First of all, there is evidence for the same kind of
cross-modal seeking or avoidance of novel stimuli as Minor et al. (1994) observed.
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Raudenbush and Frank (1999) reported significant correlations between measures
of willingness to try novel foods and willingness to engage in novel activities,
while Pliner and Hobden (1992) reported correlations between scores on the
FNS and scores on the General Neophobia Scale, a measure of willingness to
approach novel people and situations. As noted earlier, several studies have
shown that one or more of the subscales of the Sensation Seeking Scale
(Zuckerman, 1979), a measure of willingness/unwillingness to approach novel,
exciting and/or complex stimuli, are negatively related to food neophobia mea-
sures (Pliner and Hobden, 1992; Walsh, 1993; Raudenbush et al., 1995).

With respect to the role of anxiety, Pliner and Hobden (1992) reported
several studies in which they obtained small but significant relationships
between the FNS and trait anxiety (State-Trait Anxiety Inventory — Trait;
Spielberger et al., 1970) in adults. Pliner and Loewen (1997), examining
temperament in children, found that emotionality was significantly related to
food neophobia. Galloway et al. (2003) found a highly significant correlation
between a trait measure of food neophobia and anxiety. It should be noted,
however, that such a relationship has failed to materialize in some studies
(Raudenbush et al., 1995; Potts and Wardle, 1998).

Consistent with a general anxiety-mediation notion is the common finding
that anxiolytic drugs, such as chlordiazepoxide, increase the intake of novel
foods in rats (e.g. Cooper et al., 1981; Hodges et al., 1981; Britton et al., 1982).
Indeed, degree of food neophobia is often used as a screen to assess the effects
of benzodiazepine-like drugs (Poschel, 1971). The importance of anxiety as a
mediator of food neophobia in humans can also be seen in the results of studies
that involve acute manipulations of anxiety and assess state (as opposed to
trait) neophobia. Pliner et al. (1995) found that increasing anxiety, by means
conceptually unrelated to eating or food, increased food neophobic behaviour.
In another study (Pliner et al., 1993) participants above the median in state
anxiety were willing to taste fewer novel foods than their counterparts below the
median. Thus, converging evidence points to a role for anxiety mediation in
food neophobia.

Clinical Implications of Food Neophobia

Effects on health

Given that rejection of novel foods is likely to decrease diet breadth, it might
be expected that there would be nutritional consequences of food neophobia.
Galloway et al. (2003) found that food neophobia was negatively related to con-
sumption of vegetables in 7-year-old girls. Similarly, Cooke et al. (2004) found
that food neophobia was negatively related to the consumption of fruit and veg-
etables in pre-school children. Falciglia et al. (2000) compared three groups of
children (neophobic, neophilic and average) and found that those in the first
group were less likely to meet the recommended value for vitamin E than the
others. In addition, an overall Healthy Eating Index score was significantly lower
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for the neophobic group, who also had a higher intake of saturated fat and less
food variety than children in the other two groups.

Treatment of food neophobia

Because food neophobia, at least in extreme cases, might compromise health,
devising means of reducing it would clearly be desirable. In a sense, the previous
section on situational differences in food neophobia suggests possible means for
interventions. That is, it would be expected that such situational manipulations as
providing information, exposure to novel foods, presentation of novel foods in
familiar contexts, and so on, might lead to a general reduction in neophobic behav-
iours. In more clinical settings, successful treatments of food neophobia in children
(Singer et al., 1992) and adults (Marcontell et al., 2003) have taken the term
‘neophobia’ literally and adopted a phobic conceptualization of unwillingness to eat
novel foods. Accordingly, treatments have involved a combination of techniques
traditionally used with anxiety-related disorders, including relaxation training,
development of a ‘feared foods’ hierarchy, systematic desensitization, cognitive
restructuring and modelling, as well as nutritional counselling, education and in vivo
exposure to feared foods. The idea is to gradually expose the individual to novel
foods, while modelling appropriate eating behaviour, challenging negative
cognitions (i.e. negative expectations regarding taste, texture or smell) and prevent-
ing avoidance. Generalization of reduction in neophobic behaviour is achieved by
assigning homework and moving the sessions from the clinic to restaurants. Blissett
and Harris (2002) added a paradoxical intervention to increase acceptance of
novel foods with a child suffering from feeding problems. Parents were advised to
introduce new foods as ‘special’, ‘restricted’ or ‘only for grown-ups’.

Conclusion

Although food neophobia has clearly been adaptive for our species, it could be
argued that culture has taken over much of the protective function of food
neophobia. Except in rare circumstances, culture prevents encounters with dan-
gerous ingestibles by removing them from the immediate environment and/or by
labelling them as unsafe. In a sense, then, food neophobia may have outlived its
usefulness. Indeed, as we have shown, it may be that the relatively neophobic
among us might be at some nutritional risk. More research is clearly warranted to
determine whether this is true. If so, then it will be advantageous to develop
more efficacious techniques for reducing it.
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Introduction

Humans are born with few innate preferences for the diverse tastes and smells
that are the principal elements of food and drink flavours. We are neverthe-
less able to acquire liking for a highly varied diet, incorporating an enormous
range of gustatory and olfactory stimuli, often reversing innate influences,
such as our natural dislike of bitter tastes. Although we are still some way from
a full appreciation of the complex learning processes which underlie flavour
preference development, the application of psychological principles and
methodologies developed in the broader learning field has helped identify
many of the key processes. This chapter clarifies the major learning concepts
which underlie contemporary theories of flavour preference learning, and
then evaluates the current status of the major relevant theories of preference
development.

Why Learning Models are Needed

The problem of how to acquire specific preferences for nutritious foods while
avoiding those that are harmful has been described as the omnivore’s paradox
(Rozin, 1977). To achieve this, while also learning what items are neither harm-
ful nor beneficial and still make optimal use of available food resources, is seen
as a major driving force for cognitive evolution. The huge variety of potential
foodstuffs available to an omnivore precludes any genetic predisposition to like
or dislike anything beyond those basic signals that act as reliable predictors of
relevant and unambiguous post-ingestive effects. The only cues in nature for
humans appear to be sweet and bitter tastes. Sweet tastes are generally liked,
even by newborn infants (Desor et al., 1973; Steiner, 1979; Berridge, 2000),
and this has been explained in terms of the reliable relationship in nature
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between a sweet taste and safe, nutritious foods (Hladik et al., 2002). Such
explanations are attractive, but in humans any real test of these evolutionary
hypotheses is extremely difficult, and this will always leave evolutionary explana-
tions open to criticism. Evidence that sweet taste preferences are truly genetically
determined are clearer in animal studies, where individual differences in preference
for sweet tastes have allowed the breeding of sweet-preferring and sweet-disliking
strains of rodents, with significant progress in identification of the specific receptors
encoding for sweet taste (Bachmanov et al., 2002). Taking the same evolutionary
perspective, dislike for bitter tastes can be interpreted as the avoidance of items that
are poisonous, since most poisons have a strong, bitter taste, and again significant
progress has been made in identifying the relevant receptors and associated genes
(Shi et al., 2003). However, in the context of this chapter it is noteworthy that even
these innate taste preferences can be modified by experience, so that people come
to like bitter flavour components such as those produced by alcohol, caffeine, etc.,
where we are able to learn through experience that in these contexts bitterness not
only predicts a safe (non-poisonous) item, but also one which has some form of
desirable post-ingestive effect. This issue is explored in detail later. However, the
limited scope for genetic explanations of flavour preference suggests that the major-
ity of flavour preferences have to be acquired, and this chapter concentrates on the
major psychological models of flavour preference development.

Major Learning Models Relating to Development of
Food Preferences

Psychologists have put forward a number of theories to explain how learning
principles may be applied to the problem of food preference development, and
the four major theoretical positions are reviewed.

Mere exposure

The simplest learning concept to be applied to food preference development in
humans was that of mere exposure (Zajonc, 1968). The essence of mere expo-
sure is that repeated unreinforced exposure to any stimulus results in an increase
in preference for that stimulus (the converse of the classic adage that familiarity
breeds contempt). Mere exposure has been widely demonstrated outside the
food preference literature (Bornstein, 1989), but specific studies examining this
in human studies with food stimuli are more limited (Pliner, 1982; Crandall,
1984; Stevenson and Yeomans, 1995). Mere exposure remains a useful
description of familiarity effects, but in itself offers no explanation for the nature
of the underlying change. Thus explanations for mere exposure effects usually
make reference to reduced neophobia (see Chapter 5), or other explanations
such as opponent-process affective responses (Solomon and Corbit, 1974).
Familiarity remains an important component of changes in preference, but in
itself offers little explanation for the mechanism underlying preference change.
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Neophobia and learned safety

The phrase ‘learned safety’ was one of the first learning concepts to be applied to
food preference development and, in combination with the concept of
neophobia (fear of new taste), was developed originally to explain the concept of
bait shyness in rats and other rodents (Kalat and Rozin, 1973). Neophobia was
seen as an innate tendency for rats to treat all new food items as potentially
harmful. This resulted in a pattern of eating where potential new foods were con-
sumed in small amounts when first encountered and then freely consumed only
after a period of abstinence. The interpretation was that this behaviour allowed
the animal to identify whether the food had harmful post-ingestive effects. If any
illness was experienced following ingestion, the animal acquired a profound
dislike for the food flavour, originally defined as a conditioned taste aversion
(CTA; Garcia and Koelling, 1966) since the early studies combined basic tastes
such as sweet or salty with illness, resulting in a long-lasting aversion to these
tastes (Garcia et al., 1966; Smith and Roll, 1967). How then do preferences
develop? The learned safety model in essence suggested that a failure for a
flavour to reliably predict illness effectively meant that the flavour predicted
safety, and as neophobia came to be reduced by habituation so the flavour
became preferred (Kalat and Rozin, 1973). This simplistic account holds many
attractions, but explicit tests of the learned safety hypothesis are difficult. Essen-
tially, the model simply predicts that any food which does not produce illness
should become liked, and so it is hard to differentiate this explanation from mere
exposure as an explanation of liking development. An obvious shortcoming of
the learned safety model is that it cannot explain why humans do not develop a
preference for items that are not deleterious but are not beneficial either (grass,
sand, etc.). For this reason, this concept is generally seen as less useful as an
explanation of food preference development than other models, but the concept
should not be discarded entirely since it does provide a simple and elegant
account of why we appear to learn more quickly to avoid foods that make us ill
than to like foods that are beneficial. Moreover, the concept of neophobia is
widely accepted, and detailed discussion of the importance of neophobia in
human food preferences is provided elsewhere in this volume (see Chapter 5).

Flavour—consequence learning

The original discovery of CTA was crucial to the development of our understand-
ing of flavour preferences, and indeed more broadly to our understanding of the
very basis of learning in general. Essentially, flavour preferences can be thought of
as associations between a neutral flavour stimulus and a hedonically significant
post-ingestive event. Described in this way, flavour preference development can
be seen as analogous to Pavlovian (classical) conditioning in learning models.
Prior to the discovery of CTA, the most widely accepted models of Pavlovian
conditioning were based on the simple notion that temporal contiguity between
the neutral (conditioned stimulus; CS) and biologically relevant stimulus (uncondi-
tioned stimulus; UCS) was all that was needed for an association to develop.
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The discovery of CTA was one of several key experimental findings which funda-
mentally challenged our understanding of the nature of associations underlying
classical conditioning. The challenges from CTA were threefold. First, temporal con-
tiguity predicted that learning should proceed when the two events occurred closely
together in time, yet CTA could be seen even with 24 h elapsing between flavour
exposure and induced nausea (Garcia et al., 1966; Smith and Roll, 1967). Sec-
ondly, CTA can occur after a single flavour—illness experience, whereas most
examples of conditioned associations develop progressively over a number of
learning trials. And finally, but importantly, there is a clear predisposition (‘pre-
paredness’; Seligman, 1970) to associate flavours with illness rather than other
associated stimuli (Garcia and Koelling, 1966). After various claims that these
characteristics set CTA as a unique form of learning (Bitterman, 1975), more
recent models see CTA obeying the same fundamental laws of association, but
adapted to meet the specific need to have a system of learning that allows rapid
and robust learning of foods which are potentially harmful (Logue, 1979). This
conclusion recognizes the functional value of CTA, but also sees the underlying
associative mechanism as a modification of a more general associative learning
systemn, rather than a separate and unique learning mechanism.

Flavour—consequence learning (FCL) broadens the original discovery of
CTA into a generalized model for understanding changes in liking and prefer-
ence based on the idea that we are pre-prepared to associate flavours with
post-ingestive consequences. The ideas behind FCL are heavily influenced by
broader concepts in associative learning, with the primary association being
between the perceived sensory characteristics of the ingested food or drink (act-
ing as CS) and the post-ingestive effects of the food or drink (UCS). One way of
conceptualizing the associative substructure of FCL is shown in Fig. 6.1. Thus, as
with other forms of learning, it is predicted that in most situations changes in
preferences generated by FCL will proceed progressively, with repeated experi-
ences of flavour and consequences strengthening the change in preference.
Adopting an associative learning approach to FCL therefore leads to clear and
testable hypotheses about how preferences should change with experience
depending on the post-ingestive consequences. Therefore, most critical to the
use of FCL as an explanation of flavour preference learning is identification of
the nature of post-ingestive effects (the UCS) which lead to preference change,
and accordingly this chapter focuses initially on the strength of evidence for FCL
as a learning mechanism based on various different classes of UCS effects.

Flavour—consequence learning based on post-ingestive nutritive effects

There is a clear relationship between energy density and liking for foods
(Drewnowski, 1998). When a wide range of participants rate their liking for
foods from a wide variety of food classes, in every case there is a correlation
between how much food is liked and the energy density of these foods (Fig. 6.2).
Similar data are seen when considering children’s preferences for fruit and vege-
tables, with a clear preference for those fruit that have higher energy density
(Gibson and Wardle, 2003). These observations are entirely consistent with the
idea that we are able, at some level, to associate food flavours with positive
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Fig. 6.1. The associative substructure underlying flavour—consequence learning.

Fig. 6.2. The average rated pleasantness of 149 typical foods as a function of their
energy density.

post-ingestive consequences: in this case, FCL would explain our generalized lik-
ing for foods as a consequence of our past experience of the extent to which
these foods appease hunger. However, while such correlational data are con-
sisent with the FCL concept, they do not offer any direct test of energy as the
specific consequence which reinforces changes in flavour preference or liking.
The clearest evidence that energy can reinforce changes in flavour preferences
comes from studies in animals, where neutral flavours are selectively paired with
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the post-ingestive delivery of energy (Capaldi, 1992; Sclafani, 1999). In the most
sensitive designs, rats are given ad libitum access to two flavoured non-nutritive
solutions. Consumption of one solution (the positive flavour cue, or CS* in
Pavlovian conditioning terms) automatically leads to intragastric infusion of an
energy-bearing liquid. In contrast, consumption of the alternative flavour leads
to intragastric infusion of water. The outcome of these studies is a profound and
durable preference for the CS* over the CS~. This is true with a large number of
energy-containing reinforcers: sucrose (Fedorchak and Bolles, 1987; Capaldi
et al., 1994; Harris et al., 2000; Sclafani, 2002), glucose (Myers and Sclafani,
2001a, 2001b), starch (Elizalde and Sclafani, 1988; Sclafani and Nissenbaum,
1988; Ramirez, 1994), fats (Lucas and Sclafani, 1989) and alcohol (Ackroff and
Sclafani, 2001, 2002a, 2003). These data lend very clear support to the FCL
hypothesis, and clearly suggest that energy is a powerful reinforcer of food
preferences in these highly controlled laboratory studies with animals.

While the data from animal research in support of FCL based on energy deliv-
ery is compelling, and FCL has been discussed as an important component of the
development of liking for foods with high energy density (Stubbs and Whybrow,
2004), specific evidence of equivalent changes in flavour preference in controlled
studies in humans is surprisingly weak. Relatively few studies have reported reli-
able increases in flavour preference in humans based on associations between fla-
vours and nutrients in the 30 years since FCL was first discussed, contrasted with
over 70 papers reporting successful studies in rodents. Perhaps the most convinc-
ing studies have been with children, with the reported increase in preference for
high-energy (carbohydrate) drinks relative to low-energy drinks in children (Birch
et al., 1990) and two subsequent studies by the same group looking at FCL in
relation to fat content in children (Johnson et al., 1991; Kern et al., 1993). How-
ever, in adults, the literature is surprisingly limited, with the clearest evidence for
nutrient-related preferences coming in a study where two distinctly flavoured
foods, one low and one high in protein, were consumed after a low-protein
breakfast. Under these conditions a preference for the flavour associated with
high protein emerged, with expression of this preference acutely sensitive to the
current level of protein deprivation (Gibson et al., 1995). This followed up on an
earlier study, where preference for the flavour of a soup with added starch
increased relative to a soup with no starch, provided participants were hungry
when the soup was consumed (Booth et al., 1982).

Why then is FCL so elusive in human studies? The problem in interpreting
any situation where some studies report positive findings, and others (many of
which will inevitably never be published) find no effect, is that it is always possi-
ble to posit post hoc reasons why a specific study may not have worked. In this
way positive findings will always have greater impact than null results, and the
existence of some published studies reporting evidence for FCL reinforced by
nutrient delivery can be taken as adequate evidence for the existence of this
learning mechanism in the development of human preferences. Closer inspec-
tion of the literature suggests that some of the reasons why evidence for FCL is
not always found may itself be consistent with our understanding of the nature of
associative learning in general. For example, it is well established that exposure
to a potential CS prior to its actual pairing with a specific UCS slows down the
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rate at which an acquisition forms (Lubow and Moore, 1959; Reiss and Wagner,
1972). This phenomenon, which used to be referred to as latent learning but is
often today simply called the CS pre-exposure effect, may be particularly rele-
vant in studies of FCL in humans. The implication of CS pre-exposure is that the
CS used as the target flavour in laboratory-based studies of FCL has to be novel
to the consumer. In the studies which successfully reported FCL with energy as
the consequence, the stimuli clearly met this criterion, but it is possible that prior
familiarity with the CS prevented learning about the UCS in other studies. A
counter-argument might be that some studies which used equally novel fla-
voured CS failed to find evidence of FCL (Stubenitsky et al., 2000). However, in
some cases studies defined novelty in terms of a flavour component presented in
a food context that itself was a poor predictor of energy content. Thus prior
learning that the context is a poor predictor of post-ingestive energy could inter-
fere with (block) the specific association between the test flavour and the specific
energy content of that product. This example illustrates the fundamental prob-
lem in researching FCL in adults, who bring to the laboratory studies a lifetime of
prior associations which can always be used post hoc as potential explanations
why specific studies failed to find evidence of FCL. In essence the problem is, as
with most areas of science, that a failure to find an effect is never as powerful as a
positive finding. That said, evidence for FCL in humans based on flavour-energy
association remains far from compelling.

Flavour—-consequence learning based on post-ingestive drug effects
from foods and drinks

Some of the clearest flavour preferences are for drinks which contain substances
with psychoactive consequences, such as alcohol and caffeine. Indeed, in these
instances liking seems to be contrary to our natural instinct to dislike bitter tastes.
FCL provides an obvious framework through which to explain this acquired lik-
ing: the specific flavour of the drink becomes a reliable and contingent predictor
of the positive post-ingestive effect of the drink. In this respect, the research on
flavour preferences in rats where alcohol was the reinforcer as an example of
energy-based FCL (described in brief earlier) could be re-interpreted as rats
showing a preference for the post-ingestive pharmacological effects of alcohol.
This highlights the difficulty in dissociating these two aspects of the effects of alco-
hol: on one hand, alcohol is second only to fat in terms of the amount of energy
delivered per unit mass, and on the other it is a psychoactive agent with well-
defined and liked post-ingestive consequences. As discussed earlier, evidence for
FCL with alcohol as UCS in rats is compelling (Ackroff and Sclafani, 2001,
2002a, 2002b, 2003), but despite its parsimony as an explanation of how
humans acquire a liking for the flavour of alcoholic drinks, no studies have
explicitly reported FCL with alcohol as UCS in humans.

In contrast to alcohol, FCL based on caffeine as post-ingestive consequence is
now well established in laboratory models of FCL in humans (Rogers et al., 1995;
Richardson et al., 1996; Yeomans et al., 1998; Tinley et al., 2003). Indeed, FCL
with caffeine as the reinforcer is now being used as a convenient model through
which to explore human associative learning in general (Yeomans et al., 2000a).
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The basic design of caffeine-based FCL studies is very straightforward: people
consume a novel-flavoured drink which contains either caffeine (CS*) or an inert
placebo (CS-) on several days, and either preference (Rogers et al., 1995; Tinley
et al., 2004) or liking (Yeomans et al., 1998, 2000a, 2000b, 2001; Tinley et al.,
2003) for the caffeine-paired flavour is measured. The consistent outcome is an
increase in preference (Rogers et al., 1995) or liking (Yeomans et al., 1998,
2000a, 2000b, 2001; Tinley et al., 2003) for the CS* relative to the CS-, consis-
tent with the idea that the consumer has associated the flavour and consequence
(caffeine), and adjusted liking accordingly. However, the degree to which this
change in liking is seen in FCL studies with caffeine as the UCS depends crucially
both on the extent of habitual caffeine consumption (Rogers et al., 1995; Tinley
et al., 2004) and the degree to which consumers are caffeine-deprived at the time
of testing (Yeomans et al., 1998). In terms of habitual caffeine use, only people
who regularly consume caffeine showed an increased liking for a novel flavour
paired with caffeine, whereas people who habitually consume little or no caf-
feine tended to develop an aversion for novel-flavoured caffeinated drinks
(Rogers et al., 1995; Tinley et al., 2004). However, consumption of novel
drinks containing caffeine did not lead to development of flavour liking in mod-
erate consumers when they were not caffeine-deprived at the time of testing
(Yeomans et al., 1998), even though the same consumers showed an acquired
liking for the flavour of a caffeinated drink when caffeine-deprived. Thus the
degree to which caffeine is an effective UCS depends crucially on the degree to
which caffeine is habitually consumed.

Other examples of flavour—consequence learning

If FCL represents a general mechanism through which flavour preferences are
acquired, FCL would be predicted to operate in any situation where a flavour
predicts a post-ingestive effect that is interpretable as a positive or negative con-
sequence. For example, FCL would predict that the distinctive flavour of a liquid
which reliably appeases thirst should come to be liked. Recent data suggest this
may be the case (Durlach et al., 2002), although the authors are cautious in inter-
preting these data as definitive evidence of FCL since an alternative explanation is
possible whereby the flavour of the drink consumed when thirsty might itself have
produced conditioned thirst. FCL could also be invoked as an explanation for the
liking of the flavour of cigarettes by smokers, especially considering the distaste for
the same sensory experience displayed by non-smokers. Recent research sup-
ports this interpretation: smokers developed a preference for a novel odour
which was paired with nicotine delivery over a second odour predicting placebo
(Rogers et al., 2002).

So far, the stimuli discussed as CS in FCL are complex flavours. However,
even liking for the specific taste of salt can be interpreted in terms of FCL. Exer-
cise has been reported to increase sodium palatability (Takamata et al., 1994;
Leshem et al., 1999), and a recent study suggests conditioning of a sodium pref-
erence after exercise dependent on the amount of perspiration generated by the
participant (Wald and Leshem, 2003). This notion of acquired liking for the taste
of sodium as a consequence of salt need is further supported by increased
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sodium palatability in those congenital adrenal hyperplasia patients who are
salt-wasting and not stabilized by medication (Kochli et al., 2002).

The current status of flavour—consequence learning as a model of food
preference development in humans

The early formulation of FCL as a model of flavour preferences was based
almost exclusively on research with animals, and provided clear evidence that
nutrients could reinforce changes in flavour preferences. The relative lack of
success in equivalent studies in humans where the reinforcer was some form of
energy source meant that many researchers started to question the importance
of FCL in human food preferences. However, more recent studies using a vari-
ety of reinforcers (caffeine, thirst-reduction, etc.) now clearly demonstrate that
FCL is evident in human flavour preferences, but also suggest that the specific
conditions needed to bring this phenomenon under stimulus control in labora-
tory conditions are difficult to achieve in adults, who have already acquired
a large repertoire of food preferences. So where does this leave FCL as a
model of human flavour preference? Clearly, this form of learning can occur
in humans, and this concept remains a parsimonious explanation for why
preferences can be predicted by the energy they provide in the absence of
any clear genetic predisposition. However, until further studies are published
clearly showing FCL based on unambiguous flavour-nutrient associations,
there will remain some doubt about the real importance of FCL in human food
preference development.

Flavour—flavour models of evaluative conditioning

A second form of conditioned association which may contribute to changes in
flavour preference and liking has been given the general name of evaluative con-
ditioning (EC), which involves a change in evaluation of one stimulus by associ-
ation with a second stimulus that is already liked or disliked (reviewed by Field
and Davey, 1999; De Houwer et al., 2001). Flavour-based EC involves pairing a
neutral flavour CS with a liked or disliked flavour UCS. As with FCL, changes in
liking are usually interpreted within an associative learning framework based on
the principles of Pavlovian conditioning. The key features of this form of learning
are highlighted in Fig. 6.3: the essential idea is that association of a previously
hedonically neutral flavour or flavour component (interpreted as the CS) with a
second flavour or flavour element which is already liked or disliked (interpreted
as the UCS) results in an equivalent change in liking for the previously neutral
flavour CS. EC is not restricted to learning about foods or drinks, but is generally
seen as the explanation for changes in liking in any situation where a novel, neu-
tral stimulus (CS) is contingently paired with a second, hedonically significant
stimulus (UCS). Thus EC may represent a general form of affective learning, yet
may be an important element of flavour preference development. For example,
sweetness is innately liked (but see later) and the addition of sweetness to a wide
variety of foods and drinks increases their immediate acceptability. EC therefore
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Fig. 6.3. The associative substructure underlying flavour—flavour learning.

predicts that this contingent association of flavour and sweetness results in
increased liking for the sweet-associated flavour on its own. Despite the obvious
attraction of this idea, for example as a possible explanation for the development
of liking for flavours as diverse as coffee, tea, beer and wine, yoghurt, etc., all of
which are initially consumed in a sweetened form, empirical evidence to support
EC based on sweetness resulting in actual flavour preference acquisition in
humans remains surprisingly scarce, with only one published study reporting EC
based on sweetness (Zellner et al., 1983) and others which failed to find this
effect (Baeyens et al., 1990; Rozin et al., 1998). This issue is explored in more
detail later.

In contrast to the paucity of evidence for flavour-based EC where the UCS is
sweetness, studies have consistently reported reduced liking for a novel flavour
that has been paired with an aversive UCS, such as the flavour produced by
Tween (Baeyens et al., 1990, 1995, 1996). Tween is a surfactant that generates
a mildly unpleasant bitter and soapy flavour. The robustness of this acquired dis-
like, contrasted with the difficulty in finding equivalent changes based on sweet-
ness in humans, perhaps implies that aversive flavours act more effectively as
UCS in this type of learning. One explanation for this, discussed further later, is
that the hedonic valance of a sweet UCS may depend on motivational state at
the time of testing (i.e. sweet may be liked when hungry, but liking for sweetness
is greatly reduced when sated; Cabanac and Duclaux, 1970; Cabanac, 1971),
whereas the hedonic significance of an aversive UCS is independent of current
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motivational needs. If so, it would be expected that an aversive UCS will always
be a more effective reinforcer of flavour-based EC than will UCS with potential
positive post-ingestive consequences.

Although to date studies of EC in humans have concentrated on complex
flavours, a more recent learning model explicitly paired specific olfactory CS with
taste UCS (Stevenson et al., 1995, 1998, 2000; Stevenson, 2003; Stevenson and
Boakes, 2004) in an olfactory conditioning paradigm. The typical design of these
studies was simple: odours were first presented orthonasally (i.e. were sniffed) on
their own, and evaluations of various sensory characteristics, including those using
gustatory descriptors (e.g. sweetness, sourness, saltiness, etc.), along with hedonic
ratings, were made. The odour was then experienced repeatedly paired with a
taste stimulus (e.g. 10% sucrose to give a sweet UCS). Finally, the odour was
again presented orthonasally, and sensory and hedonic properties of the odour
CS re-evaluated. The consistent finding in these studies was that ratings for the
odour on the sensory dimension related to the trained UCS increased. For exam-
ple, when an odour was paired with sucrose, the rated sweetness of the odour
post-training was consistently higher than it was before training started
(Stevenson et al., 1995, 1998), even though the sucrose was not present when
odours were rated orthonasally. More importantly in the present context, in none
of these studies did the pairing of odour and taste UCS result in any change in
hedonic evaluation or preference for the UCS. Thus, as with the examples of EC
based on complex flavours discussed earlier, there was no evidence in these
studies that sweetness acted as a reinforcer of hedonic change for a flavour ele-
ment, even though the actual sensory properties of the odour CS were changed
by repeated association with a sweet UCS.

The assumption in all tests of flavour preference change with a sweet
UCS, both with flavour and odour CS, is that sweetness is liked. Although this
is generally true, individuals vary in the degree to which they express liking for
sweetness (Looy and Weingarten, 1991; Looy et al., 1992), and since past studies
failed to control for this, inclusion of both sweet likers and sweet dislikers could
have resulted in very mixed responses. The corollary is that changes in liking for
the sweet-paired CS should correlate with actual rated liking for the training sweet
UCS: those participants who like the sweet taste should show increased liking for
the sweet-paired odour, and those who dislike the sweet taste should show the
converse. Recent data from our laboratory suggest this is the case. Briefly, partic-
ipants rated liking for a novel odour CS presented orthonasally before and
after four disguised training trials where the same odour was experienced
retronasally in combination with a UCS of 10% sucrose. Although, in line
with previous studies, overall liking was not increased by the odour-sweetness
pairings, when overall changes were correlated with actual liking for the train-
ing odour-sweetness stimuli, a positive correlation was found (Fig. 6.4;
Yeomans et al., 2006). The implication is that overall liking for sweet-paired
odours will be increased if the participants are preselected as sweet likers, and a
subsequent study (Yeomans et al., 2006) confirms this prediction (Fig. 6.5). Thus,
the flavour—flavour model of EC can be shown to produce reliable changes in
liking provided the actual hedonic tone of the UCS is factored into the study
design.
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Overall, development of a dislike for flavour components consistently paired
with an aversive flavour UCS is robust, and may help explain how human fla-
vour aversions develop. Flavour—flavour learning with sweet UCS may also be
influential, particularly in consumers with strong sweet preferences. As with FCL,

Fig. 6.4. Change in pleasantness of a novel odour paired with a sweet taste
(10% sucrose) as a function of rated pleasantness of the sweet taste itself.
(Adapted from Yeomans et al., 2006 with permission.)

Fig. 6.5. Changes in the rated pleasantness of an odour paired with a sweet taste
(10% sucrose: ), bitter (quinine: ) or water (mm) for sweet likers who either
rated how pleasant they found the odour or how pleasant they thought the solution
would taste. (Adapted from Yeomans et al., 2006 with permission.)
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liking change with flavour—flavour learning requires relatively few pairings of CS
and UCS flavours. Flavour—flavour learning may therefore be important in human
flavour preference development, although as with FCL more research is needed to
determine the full scope and importance of flavour—flavour associations.

The Role of Motivational State in Modulating Acquired
Flavour Preferences

The preceding review identifies FCL and flavour—flavour conditioning as important
mechanisms underpinning flavour preference development. However, equally
important is the understanding of how the changes in preference produced by
associations of this kind relate to the current nutritional needs of the consumer.
First, consideration of this relationship might explain ambiguities in the existing
literature on flavour preference development, such as the difficulty in finding evi-
dence of FCL reinforced by nutrient delivery in human studies, and the disparity
between acquired dislikes and likes seen in both FCL and flavour—flavour learn-
ing. Secondly, understanding the relationship between whether we like a parti-
cular flavour and our current nutritional needs (in terms of energy and/or
macronutrients) is critical to our overall understanding of appetite control. For
example, we know that liking is an important determinant of short-term intake
(Yeomans, 1996; De Castro et al., 2000), and in most cases studies of the impact
of liking for the consumed food on appetite have used foods that are not innately
preferred. This implies that once liking has been acquired, it has the potential to
stimulate short-term over-consumption, and so contribute to a positive energy
balance and ultimately obesity. In order to evaluate these issues, the final section
of this chapter explores the relationship between acquired flavour preferences
and nutritional needs at the time of testing.

The idea that the current motivational needs of a consumer influence their
hedonic evaluation of a product makes intuitive sense. For instance, an acquired
liking for a flavour predicting that a food has a high energy content would be
appropriate when the consumer is hungry, but responding to that same acquired
liking when sated could lead to overeating. Thus, it may be that the body has
evolved a mechanism for not only acquiring food preferences, but determining
whether expression of these acquired preferences is an appropriate response to a
particular need state. This argument is easier to follow with some examples. In their
classic study of conditioned preferences for a drink which predicted sugar-based
energy, Birch et al. (1990) found that the acquired preference was much less when
the children evaluated the drink when sated than when hungry. Thus although these
children had acquired a preference for a flavour paired with energy when hungry,
they expressed a lower preference for the energy-paired flavour when sated.
Such a relationship makes nutritional sense: consuming a drink which predicts
energy when not in need of energy goes against homeostasis. It also implies that
increased liking acquired through FCL need not lead to over-consumption.

Another example of acquired preferences which were acutely sensitive to cur-
rent need states was from the study of preferences for flavours paired with delivery
of protein in adults (Gibson et al., 1995). Again, the acquired preferences were
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much stronger when the consumer was acutely deprived of protein than when
they had consumed a high-protein breakfast prior to evaluating the protein-
paired flavour. This principle of expression of acquired preferences being sensi-
tive to acute need state was also seen in the acquired like for novel drink flavours
which predicted the presence or absence of caffeine (Yeomans et al., 2000a, b).
In this instance, state dependency was found in two ways. First, consumers had
to be both caffeine-dependent (Rogers et al., 1995; Tinley et al., 2003, 2004)
and acutely deprived of caffeine (Yeomans et al., 1998) in order to develop
liking for a novel flavour predictive of caffeine. Thus, the consumer had to be
in an appropriate motivational state (both chronically dependent and acutely
deprived of caffeine) in order for caffeine to be an effective reinforcer of FCL.
Secondly, once caffeine consumers had acquired a liking for a novel caf-
feine-paired drink, they only continued to express that acquired liking when
acutely in need of caffeine (Yeomans et al., 2000a, b). Thus the body seems sen-
sitive not only to the state needed to support the acquisition (learning) of condi-
tioned preferences, but also is acutely sensitive to the relevance of these acquired
preferences to the current need for caffeine. This leads to the question: can
consumers develop an unexpressed (implicit) flavour liking? Put simply, if we
consume something that has an effect on our body which is not relevant to our
current needs but has the potential to be relevant to future needs, do we make
the association between flavour and consequence and then express this as a sud-
den liking (or even craving) for that flavour when the anticipated consequence is
of value to the consumer? For example, it has been suggested that the apocry-
phal craving for coal by pregnant women might reflect prior learning that the
coal contains micronutrients which are then relevant to the particular nutritional
demands of pregnancy. Attractive though this idea is, in practice there is no
empirical evidence to support this type of implicit nutrient-based learning. The
only published study to investigate this type of association in humans to date
failed to find any implicit flavour liking (Yeomans et al., 2001). In that study,
undeprived moderate caffeine consumers were exposed to a novel caffeinated
drink on four occasions. Since they were not caffeine-deprived, their liking for
the drink flavour did not alter. Crucially, on a subsequent test day when they
evaluated the drink when acutely deprived of caffeine, they again did not show
any emergent liking for this drink.

Overall, human data suggest that current motivational state is crucial to the
acquisition and expression of flavour preferences acquired through FCL. How-
ever, whether this is also true for flavour—flavour learning is largely untested in
humans. The state dependence of flavour preferences acquired by association
between a flavour and a post-ingestive consequence reported in humans has
also been seen in animal-based studies of acquired flavour preferences for fla-
vours paired with nutrient delivery. Thus rats that had developed a preference
for a flavour paired with energy when hungry showed less preference for the
energy-paired flavour when sated (Fedorchak and Bolles, 1987). However, in
animal studies it has also been possible to explore state dependency in relation
to FCL and flavour—flavour models of preference development (Capaldi, 1991;
Fedorchak, 1997). The evidence here is that FCL is sensitive to motivational
state but flavour—flavour learning is not. For example, when rats were
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conditioned to associate a flavour paired with sweet-tasting sucrose when hun-
ary, this learning was unaffected by interspersed exposures to a non-caloric
sweet taste (Harris et al., 2000). However, attempts to train flavour—sucrose pair-
ings in sated rats were disrupted by interspersed exposures to a non-caloric
sweet taste. The implication is that when rats experience flavour-sucrose pair-
ings, both FCL and flavour—flavour learning take place. When sated, the latter
learning predominates, and is then disrupted by exposure to sweetness alone
since this makes the flavour a poor predictor of sweetness delivery. When hun-
ary, FCL predominates and this is not disrupted by exposure to sweetness with-
out energy, making the flavour a reliable predictor of energy. Again, it would be
interesting to see if the same distinction is found in human studies.

How then does the states-dependency of FCL explain why it is easier to con-
dition flavour aversions than preferences in the laboratory? Most conditioned
aversions are based on flavour-flavour learning, with an aversive UCS. This
UCS will be aversive regardless of motivational state. In contrast, attempts to
train FCL with energy as UCS in humans will be disrupted if the participants are
not in the correct hungry or nutrient-deprived state when trained and tested. The
issue remains, however, why flavour—flavour learning with sweetness as UCS is
also complex in humans. As discussed earlier, the animal literature suggests that
such learning should be independent of need state. However, in humans how
pleasant we find sweet tastes depends on motivational state at the time of tasting:
classically, sweet tastes are rated as more pleasant when hungry, and less so after
ingestion of a high-energy preload (negative gustatory alliesthesia; Cabanac,
1971, 1989). If this is so, then it might be expected that a flavour which has
become liked by association with a sweet taste also shows acute sensitivity to
energetic needs at the time of rating. If so, past failures to find flavour—flavour
conditioning with sweet tastes as UCS in humans (e.g. Baeyens et al., 1990) may
be in part a consequence a failure to control for need state during training. Thus,
the possibility remains that both FCL and flavour—flavour conditioning are
sensitive to need state, but further research is needed to confirm this.

Summary

The evolutionary pressures on animals, including humans, that have to identify
appropriate foods by experience has led to the evolution of a highly complex but
effective way of rapidly learning which flavours predict harmful consequences
and which provide reliable signals of post-ingestive benefits. Once a flavour pref-
erence or aversion has been acquired, experience of that flavour with other fla-
vours results in generalization of this acquired knowledge through flavour—flavour
associations. We are still some way from fully understanding the associative struc-
tures which underlie flavour-based learning, and many questions remain about
the degree to which the learning mechanisms seen in flavour preference devel-
opment are equivalent to those seen in broader associative learning. This chap-
ter has however shown that there is now a substantial body of research clearly
demonstrating that flavour preferences can be acquired by association, and that
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multiple learning mechanisms are needed to fully explain flavour preference
development.
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Introduction

A link between food and mood has been espoused by every self-respecting
sage for millennia; now, from recent research, some potential mechanisms are
emerging. There is no doubt that mood and food choice interact with each
other: the relationship can be anything from strong and overt to subtle and
subconscious, and is more than just simple cause and effect. For example,
mood could influence food choice via a change of appetite, or by changing
other behaviour that constrains or alters food availability. On the other hand,
alteration of mood may be an outcome — perhaps even consciously sought — of
food choice. That is more akin to a psychological conceptualization of food
choice, and appetite in general, as being motivated by anticipation of shifting
internal state (nutritional, cognitive or emotional) from current (need) to
required (ideal/sated) state (Booth, 1994). Thus, mood could provide an
internal stimulus or state that elicits a beneficial, e.g. corrective, food choice.
Furthermore, eating a particular food, or combination, can alter mood via sen-
sory (including hedonic) effects, associated social context, cognitive expecta-
tions, changes in appetite or nutritional modulation of brain function, for
example. These possibilities are considered in more detail below. First, we
need to consider what is meant by mood and emotion.

What are Mood and Emotion?

Mood is typically characterized as a psychological arousal state lasting at least
several minutes and usually longer, with dimensions related to energy, tension
and pleasure (hedonic tone; Thayer, 1989; Matthews and Deary, 1998; Reid
and Hammersley, 1999). Moods have been distinguished from emotions, in that
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emotions can be defined as short-term affective responses to appraisals of parti-
cular stimuli, situations or events having reinforcing potential, whereas moods
may appear and persist in the absence of obvious stimuli, and may be more
covert to observers (Matthews and Deary, 1998; Rolls, 1999). However, this
distinction has been more theoretical than empirical (Fredrickson, 2004).

In this chapter, both moods and emotions are considered in relation to food,
since there is evidence for involvement of both types of affect, and instances
where the distinction is unclear — research on food and mood lags behind
neuropsychological research on mood and emotion (Small et al., 2001). The
term ‘affect’ is meant here to refer to either mood or emotion. Food may alter or
induce emotions by rapid sensory stimulation or relief of hunger, or as a result of
cognitive appraisal of the change in internal state or its expectation, but can also
alter mood by slower changes in brain chemistry.

Thayer (1989) proposed the existence of two main mood dimensions, ener-
getic and tense arousal. The sleep-wakefulness circadian rhythm is considered a
prime example of the energetic arousal dimension, with the peak in this arousal
cycle usually observed in the late morning (Smith, 1992). The tense arousal
dimension is conceived of as representing mood changes in response to per-
ceived threats, in concert with ‘fight or flight’ responses or behavioural inhibition
as appropriate. The dimensions do not occur in isolation, but rather can interact;
so for example, moderate tension can be energizing, whereas high tension can
reduce energy. Other mood concepts can be characterized in terms of these
dimensions: for instance, positive affect and pleasant mood are related to low
tension and higher energy, whereas negative affect, unpleasant mood, depres-
sion and anxiety are related to high tension and lower energy. Research in this
area relating nutrition and mood has employed a variety of measures of mood,
but largely based on either analogue rating scales or adjective check lists.

However, Reid and Hammersley (1999), in reviewing the effects of carbo-
hydrates on arousal, argued that recent theories of mood and emotion suggest
that mood changes do not necessarily follow from changes in neurophysiological
arousal. Instead, the affective significance of a given level of arousal will depend
on the person’s current subjective and motivational state. The interaction of
physiology, arousal and emotion may also be moderated by personality factors,
which have even been shown to influence effects of stress on taste percep-
tion (Dess and Edelheit, 1998). In particular, the major personality traits of
extraversion and neuroticism are known to moderate mood changes (Matthews
and Deary, 1998), and to interact with mood and responses to emotional stimuli
(Canli et al., 2004). Thus, personality and cognitive factors could substantially
modulate any impact of physiological change induced by food. It will be seen
that these concerns might explain some of the variability in findings, and need to
be borne in mind when interpreting results in this area.

General Effects of Hunger and Eating on Mood

The most common way in which food can affect behaviour is the change in
mood and arousal that occurs from before to after eating a meal. This might
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sound trite, but it is not trivial: this general meal effect is probably the most reli-
able example of an effect of diet on behaviour. Many animals, including human
beings, tend to be aroused, alert and even irritable when hungry. This encour-
ages their search for food. However, their mental efforts can become distracted
by this task, to the detriment of other behaviours. After eating a satiating meal,
we and other animals typically become calm, lethargic and may even sleep.
Nutrient absorption is rapidly detected by the brain, as afferent information is
conveyed by the vagus nerve from the gut and liver. The potential influence of
this internal information route on emotional behaviour is beginning to be
acknowledged (Zagon, 2001): indeed, artificial vagal stimulation is being devel-
oped as a treatment for depression (George et al., 2002). When mood and eat-
ing context were randomly sampled ten times a day for a week, eating a meal
was more likely to result in a positive mood than either a neutral or negative
mood (Macht et al., 2004), at least in the short term. Indeed, it would be an
awkward, not to say unsustainable life if eating mainly resulted in bad moods.

Nevertheless, even this seemingly straightforward phenomenon can be dis-
torted, and can vary across individuals and situations. The impact of a food or
drink will depend on the person’s initial state, expectations and attitudes. For
example, thirsty people improved their vigilance when allowed to drink water,
whereas when people were asked to drink when not thirsty, their performance
deteriorated (Rogers et al., 2001). One might predict a similar result for eating
when hungry versus full, although this comparison does not appear to have been
studied.

Meal size, timing and habit

Numerous experiments have shown that manipulation of the structure of meals
results in variation in postprandial changes in mood and mental function. One
obvious facet of meals that has been investigated is what is eaten, i.e. nutrient
composition and/or sensory aspects, which is discussed below.

Besides any nutritional effects, two other influences are known to interact with
attempts to measure dietary effects on behaviour. First, most people are very
habitual in their choice of food and size and timing of meals. As a result, they have
learned a set of beliefs and expectations about the impact of their habitual dietary
regime. Therefore, particularly in short-term tests, these expectations may override
or mitigate physiological changes. Dietary experiences that differ from a person’s
habitual eating could lead their behaviour to change through cognitive rather than
(or as well as) physiological influences. For example, whilst there is some evidence
that larger meals may reduce arousal and impair vigilance, this effect can depend
on the meal size being different from that habitually consumed (Craig, 1986). In
fact, meal size per se seems to have little impact on mood unless too little is eaten
(Gibson and Green, 2002), whereas Macht (1996) found that a larger meal
prevented deterioration in mood in people being stressed by noise.

Secondly, there are circadian rhythms and sleep-wake cycles in arousal and
performance, which complicate interpretation of meal effects. As mentioned,
there is a tendency for levels of arousal and alertness to rise during the morning,



116

E.L. Gibson

reaching a peak near midday. Some evidence suggests that breakfast may help
to control this arousal, so that attention can be successfully focused on the task
in hand. Conversely, omitting breakfast may increase autonomic reactivity
(Conners and Blouin, 1983), leading to less focused attention, especially when
associated with increasing hunger. This effect could explain one finding that chil-
dren without breakfast showed better recall of objects to which they had not
been asked to attend (Pollitt et al., 1983): such attention to irrelevant stimuli is
also known to occur with increased anxiety (Dusek et al., 1976).

The drop in arousal and ability to sustain attention after the midday meal
has been termed the ‘post-lunch dip’ (Folkard and Monk, 1985). However, this
may not simply be an effect of eating, because vigilance has also been found to
decline from late morning to early afternoon in subjects not eating lunch (Smith
and Miles, 1986). That is, there is an underlying circadian rhythm that is con-
founded with the effect of a midday meal. In fact, using noise stress to arouse
subjects during a midday meal prevented any decline in performance due to the
meal (Smith and Miles, 1986). It has also been shown that the more anxious one
is feeling prior to lunch, the less one will experience any post-lunch dip. In
support of this, studies have found that subjects scoring highly on a personality
measure of extraversion and low on neuroticism were more likely to be affected
by post-lunch dip (Craig et al., 1981; Smith and Miles, 1986). Thus, stable
extraverts may be more easily calmed by lunch but their post-lunch performance
can suffer. This is in line with recent evidence that brain activity related to work-
ing memory interacts with emotional state and these personality traits (Gray and
Braver, 2002). These are examples of the importance of individual differences
and context in predicting meal effects.

Sensation, Expectation and Mood

The sensation of sweetness is innately pleasant, whereas some other sensations
derived from tasting food are innately aversive, such as bitterness and sourness.
It is relevant that, together with evidence of ingestion or rejection, these conclu-
sions depend on observing facial expressions in newborn babies that we adults
interpret as reflecting positive or negative emotions. Pleasure and displeasure are
of course fundamental concepts underlying motivation to choose to eat parti-
cular foods. However, it is important to recognize that sensory qualities of foods
do not have invariant hedonic attributes; rather, these are dependent on context
and experience. Within a given context, of course, one can make predictions
about the hedonic reactions to different foods or tastes, but even then there
will be variation due to differential experience and attitudes among the eaters
(Booth, 1994).

Expectations about food are obviously personal predictions of the con-
sequences of eating a food, which depend on experience with that food in a
variety of contexts. Such expectations are not just impotently ‘all in the mind’,
but can have real influence on both behaviour and physiology. For instance, at
the group level, labelling a drink of glucose solution as placebo prevented any
beneficial effects of the glucose load on performance (Green et al., 2001); at the
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individual level, Melanson et al. (1999) found that changes in plasma glucose
after a zero-energy aspartame-sweetened drink (i.e. no glucose was ingested)
were correlated with perceived sweetness of the drink — falls in blood glucose
being associated with greater perceived sweetness.

Emotional responses to food may be at least as sensitive to expectations. In
a laboratory study, Macht et al. (2003) asked women to rate various emotions
immediately after eating small amounts (5 g) of nine different foods, three being
low in energy, three medium and three high in energy (in counterbalanced
order). Intensity of negative moods (sad, ashamed, anxious, sleepy) increased
with increasing energy density of the foods, and more so for overweight than
normal-weight women. Moreover, medium- and high-energy foods were rated
less healthy and more dangerous than low-energy foods. These effects were
independent of rated pleasantness of the foods. It is most likely that these effects
were psychological rather than physiological in nature, given the small amounts
of food eaten and the immediacy of the ratings. The negative effects of the
high-energy foods presumably reflect concerns about their impact on health and
weight gain. Interestingly, though, stronger increases in negative mood were
seen for women reporting greater tendencies to eat in response to emotional
state. This would imply that any reinforcing effect of eating such foods on prior
emotional state must occur during rather than after eating — a beneficial effect of
a real meal would not have been detected by this design.

These results are similar to the finding that self-identified chocolate ‘addicts’
felt more guilty after eating chocolate than did a control group (Macdiarmid and
Hetherington, 1995). The chocolate ‘addicts’ also reported lower positive and
higher negative affect prior to eating. By contrast, in healthy men, experimental
induction of sadness decreased appetite, whereas when cheerful, chocolate
tasted more pleasant and stimulating, and more of it was eaten (Macht et al.,
2002). This gender difference is likely to be confounded by dispositional
differences (see section after next).

Nevertheless, there is evidence that sweet, and perhaps fatty, tastes or
sensations in particular may have an ability to influence mood, at least in some
individuals some of the time, and might be a key determinant of affective
influences on food choice. This evidence is considered in the next sections.

Sweet Taste, Reward, Distress, Analgesia and
Neural Substrates

Eating food when hungry is satisfying a fundamental drive, like breathing or
breeding. Inevitably, this will involve activation of brain pathways of ‘reward’,
which might be experienced as positive affect, so reinforcing approach to,
and contact with, a goal such as a food source. Research has shown that eating
activates neural substrates in a similar manner to drugs of abuse, although
with important differences of degree. The most evidenced neural substrates of
reward are the dopamine, opioid and benzodiazepine/y-aminobutyric acid neuro-
transmitter systems. Recent evidence supports a possible dissociation of these
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systems, such that dopamine may principally underlie motivational aspects of
eating (‘wanting’), whereas opioid and benzodiazepine systems may mediate
hedonic evaluation of food sensory stimuli (‘liking’; Berridge and Robinson, 1998).

Endogenous opioid neuropeptides are released during stress, and are
known to be important for adaptive effects such as resistance to pain. They are
also involved in motivational and reward processes in eating behaviour, such as
stimulation of appetite by palatable foods (Doyle et al., 1993; Mercer and Holder,
1997a). One might therefore expect a link between opioid action, mood and
food choice. Perhaps the best evidence for opioid involvement in an interaction
between mood, stress and eating is the finding that, in animals and human
infants, the ingestion of sweet and fatty foods, including milk, alleviates crying
and other behavioural signs of distress (Blass et al., 1989). Recently, this effect
was shown to depend on sweet taste rather than calories, as non-nutritive sweet-
eners also reduce crying (Barr et al., 1999). This stress-reducing effect of sweet
tastants can be blocked by opioid antagonists, and opioid analgesia can be
enhanced by chronic intake of sucrose solutions or fat (Blass et al., 1989;
Kanarek et al., 1991; D’Anci et al., 1997). However, there is also evidence, in rats
and humans, that analgesic effects of sweet-tasting solutions may be mediated by
cholinergic mechanisms (Kanarek and Carrington, 2004).

In human neonates, sucking on a pacifier (dummy) is also very effective in
reducing signs of pain or ‘spontaneous’ crying (hence the name; Carbajal et al.,
1999). Happily, so is brief exposure to breast milk (Upadhyay et al., 2004). Inter-
estingly, as babies grow older, sweet taste becomes less effective at calming than
does pacifier-sucking, which might reflect a maturational separation of taste and
emotion (Blass and Camp, 2003), or a difference in opportunities to learn the
instrumental emotional value of the two experiences. Furthermore, the extent to
which adults (whether rat or human) retain an analgesic effect of sweet taste
remains controversial, but this might again reflect variation in retention of this
phenomenon through a combination of predisposition and experience, as well
as methodological differences. Perceived palatability (liking) may be important,
as well as gender and duration and timing of exposure (Mercer and Holder,
1997b; Kanarek and Carrington, 2004). Using the cold pressor test (holding the
hand in very cold water), pain threshold latency (but not tolerance) was
extended by concurrent sweet taste in 8- to 11-year-old children (Miller et al.,
1994). However, in adults, pain tolerance, not threshold, was increased by prior
tasting of a sucrose solution, although only in participants with lower blood pres-
sure: those with higher blood pressure were already more tolerant (whether for
peripheral vascular or more complex neural reasons is unclear) when tasting
only water, so a ceiling effect may have prevented further tolerance induced by
sweetness (Lewkowski et al., 2003). Predictors of maturational differences in
these effects remain a fertile area for research.

It remains speculative to conclude that adults select sweet, fatty, palatable
foods for opioid-mediated relief of stress. Also, such behaviour would need to be
explained in the context of stress itself enhancing endogenous opioid release.
Nevertheless, it is intriguing to note that stress reinstates opiate drug abuse in
humans and rats in which the habit had been extinguished (Shaham et al.,
2000). Moreover, repeated intake of a sweet, fatty, energy-dense food was
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found to down-regulate an opioid pathway (ventral striatum) involved in food
reward in rats, suggesting an adaptation to chronic activation of this appetitive
pathway (Kelley et al., 2003).

Similarly, over-consumption of palatable energy-dense (e.g. high-fat, high-
sugar) food may down-regulate dopamine (D2) receptors, since their availability
in the striatum has been shown to be inversely correlated to body mass index
(Wang et al., 2001), and a questionnaire measure of ‘sensitivity to reward’ was
found to be less in obese than in overweight people (Davis et al., 2004). This lat-
ter finding was interpreted as suggesting that chronic overeating may eventually
induce a more anhedonic state (i.e. less sensitivity to reward), although this mea-
sure was also correlated to emotional eating. However, it seems possible that
obese respondents may report less pleasure from various activities as a result of
social stigma and physical disability. Rather, Wang et al. (2001) argued that their
findings were in line with a neurochemical predisposition that may cause over-
eating of palatable foods so as to enhance dopamine release. In support of this,
energy-dense snack food appears to reinforce greater effort to obtain it in obese
than non-obese women (Saelens and Epstein, 1996), and young children of
obese parents showed greater ‘enjoyment of food’, as well as higher preference
for high-fat energy-dense foods, than did the offspring of non-obese parents
(Wardle et al., 2001). It may also be relevant that binge eating, and other eating
disorders, are associated with greater risk of substance abuse, as well as suscepti-
bility to negative affect (Yanovski et al., 1993): dopamine also mediates stress
sensitivity and depression (Pani et al., 2000).

Negative Affect, Comfort Eating and Food Choice

There has been a longstanding interest in the relationship between emotions and
eating behaviour in human beings. Much of this derived from early psycho-
somatic and psychoanalytic clinical models of overeating and obesity, at a time
when obese patients were relatively scarce and often treated in therapy (Rand
and Stunkard, 1978): this contrasts markedly with the current situation in the
USA and UK, where obesity afflicts almost a quarter of the adult population
(York et al., 2004). These models were based on the notion that obese people
may overeat by confusing emotional arousal with hunger and/or seeking comfort
or distraction from emotional distress by eating (Schachter et al., 1968; Bruch,
1974; see Chapter 20). These ideas became less popular when, in the 1980s and
1990s, studies designed to induce negative affect, e.g. using frightening films or
ego-threatening challenges, found different effects on eating depending on the
level of dietary restraint (the conscious attempt to restrict food intake; Heatherton
et al., 1991). However, more recent evidence suggests that restrained and emo-
tional eating may have been conflated by some rather muddled psychometrics
(Oliver et al., 2000; Williams et al., 2002; see discussion under ‘Dietary restraint,
emotional eating and stress’). This, together with the neurochemical evidence
discussed in the previous section, has contributed to a resurgence of interest in
the role of negative affect and emotional eating as predictors of problematic
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eating and poor control of weight (Waters et al., 2001; Chua et al., 2004;
Fulkerson et al., 2004).

A related area of study, that of the impact of stress on eating, has emerged in
part from animal studies of psychopathology, especially depression (Robbins
and Fray, 1980; Willner et al., 1998), as well as the aforementioned studies test-
ing effects of negative affect on eating. Most of this work addresses whether stress
alters overall food intake, rather than food choice, although some evidence sup-
ports a predilection for sweet taste in depression or during chronic stress (Wardle
and Gibson, 2002). Therefore, this chapter concentrates on studies that shed
light on any relationship between stress, emotion and food choice, or at least
specific nutrient or dietary effects, rather than simply overall changes in intake.

Naturalistic studies of stress and food choice

Naturally occurring stressful circumstances can provide a predictable context in
which to study stress-related variations in diet. Examples include examinations
or periods of high workload. It should be borne in mind that the nature of the
stressor may determine the findings. The animal literature suggests that physical,
more prolonged and uncontrollable stressors might be more likely to suppress
eating, whereas brief arousing and/or psychosocial stressors might elicit over-
eating (Robbins and Fray, 1980). However, it is obviously difficult to study
effects of severe stressors for ethical reasons, and grief or family life stress cannot
be accurately modelled, only surveyed.

Also, in real-world stressful situations, there will often be other consequences
of stress beyond the emotional and physiological domain which may not be
under the control of the stressed individual. For instance, stress at work may
include increased time pressure and demands on attention. These changes
could reduce the available range of food to a person no matter what they
actually felt like eating. Such factors may also affect choice in favour of foods that
could be rapidly procured and eaten, i.e. from a pragmatic rather than sensory
perspective.

McCann et al. (1990) examined the effects of variation in workload on food
intake and serum lipids with a small group of female office workers. The workers
reported a higher energy intake and a higher percentage of energy as fat in two
high workload periods compared with the normal work period. Michaud et al.
(1990) also found higher energy intake from 24 h food records for a day of
examination, compared with a month later, among 15- to 19-year-old high
school students. Increased academic workload and negative affect were asso-
ciated with a less healthy diet in a study of health behaviours among university
students (Weidner et al., 1996). Conversely, in another study, positive affect
during exam periods was associated with improved diet (Griffin et al., 1993).

Two epidemiological surveys of adolescents support a relationship between
stress, depression and unhealthy changes in eating habits. In US teenagers,
depressive symptoms were associated with perceived barriers to healthy eating,
meal skipping and more disordered eating, although the only significant change
in diet appeared to be increased consumption of soft drinks in more depressed



Mood, Emotions and Food Choice 121

school children (Fulkerson et al., 2004). In a study of health behaviours in 11- to
13-year-old school children in London, greater perceived stress was associated
with more fatty food intake, less fruit and vegetable intake, more snacking, and a
reduced likelihood of daily breakfast consumption (Cartwright et al., 2003).

Lowe and Fisher (1983) analysed mood ratings prior to eating, over 13 days,
and found that overweight women ate more snacks during negative than posi-
tive moods. Similarly, when nurses and teachers completed diaries of their diet
and stress levels, intake of high-fat ‘fast foods’ was found to be greater during
high stress than during low stress periods (Steptoe et al., 1998). In a Finnish
population-based study, ‘stress-driven eaters’ ate more energy-dense high-fat
foods and had higher body mass indices (Laitinen et al., 2002).

Bellisle et al. (1990) compared the midday-meal intake on the day before a
surgical operation with intake at a comparable time of day a few weeks later in
12 middle-aged men, and found no difference either in energy intake or dietary
composition. However, the men showed considerable variation, ranging from
one man eating 125% more on the pre-surgery day to another who ate 53% less.

A few studies have included non-stressed control groups, so as to disconfound
high and low stress periods from sequential changes in the environment unre-
lated to stress. This helps to exclude the possibility that the dietary changes asso-
ciated with the high stress periods were the result of different foods being
available at the school or workplace, rather than the individual’s choices in the
low and high stress periods. In a study of examination stress which included a
control group, Pollard et al. (1995) found no overall nutritional difference
between students taking examinations and others for whom there were no
examinations scheduled at that time. O’Donnell et al. (1987) also failed to find
significant differences in the diets of 13 medical students between 3 months and
1 week prior to exams, or compared with a non-student control group. Even so,
their plasma cholesterol and catecholamines were raised during the stressful
pre-exam week: stress is well known to produce unfavourable changes in blood
lipids independently of diet (Brindley et al., 1993). Macht et al. (2005) compared
changes in emotional state and eating behaviour of 22 students, 3-4 weeks and
3-4 days before an exam, with a control group, using pagers to cue random
sampling of mood and eating. The students awaiting an exam had increased
negative affect and decreased positive affect, together with an increase in
reported eating for distraction. However, no differences were found for food
intake or choice. In a recent study in which time sequence was not a confound-
ing factor, high work load in department store workers was associated with
higher fat, sugar and total energy intakes, but only in people who habitually
restrained their food intake (Wardle et al., 2000); emotional eating was not
assessed but might be an important mediator (see next section).

On balance, these naturalistic studies provide some evidence that stress or
negative affect can result in an increase in unhealthy food choices, if not an
increase in overall intake. The inconsistency of these findings is reflected in
results of surveys of the influence of stress or negative affect on eating behaviour
in non-clinical populations. So far as overall food intake is concerned, surveys of
self-reported changes in eating behaviour reveal a bidirectional effect across
the samples, but consistency within individuals. Thus, 38-72% of sampled
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populations reported eating less when stressed, whereas slightly fewer, 28-50%,
reported eating more, with a minority in each survey believing stress did not alter
their food intake (Willenbring et al., 1986; Stone and Brownell, 1994; Weinstein
et al., 1997; Oliver and Wardle, 1999).

There is also evidence to suggest that a pattern of change in food choice
under stress might be expected. Oliver and Wardle (1999) asked about per-
ceived changes in intake of a number of specific foods or food categories during
stress. This revealed an interesting pattern of effects of stress, which was partly
independent of whether participants were grouped as reporting eating more, the
same or less overall when stressed. That is, sweets and chocolate were reported
to be eaten more under stress by all groups, even those eating less overall; con-
versely, intakes of fruit and vegetables, and meat and fish, were reported as less
or unchanged under stress in all groups (Fig. 7.1). The changes for the staple

Eat much more
than usual

Eat the same / /
as usual /

Eat much less
than usual

I I I
Eat less Eat same Eat more

Perceived change in eating under stress

Fig. 7.1. Reported changes in intake of various food categories (O, sweets and
chocolate; O, cake and biscuits; ¥, savoury snacks; +, bread; B, fruit and
vegetables; ®, meat and fish) during stress (y-axis) for three groups of people
(x-axis): those who perceive eating less overall, those who perceive eating the
same overall and those who perceive eating more overall under stress. The
non-overlapping lines illustrate a consistent relative pattern in the change in intake
under stress for different foods. Note that intake of sweets and chocolate is

raised significantly by stress even in the group who perceived their overall intake to
be less under stress. Data are from a survey of 212 students. (Adapted from

Oliver and Wardle, 1999.)
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food, bread, matched the overall group self-perceptions of changes in eating due
to stress. These data imply that mechanisms governing effects of stress on food
choice may be somewhat separate from those influencing overall appetite under
stress, and that foods such as sweets and chocolate may be particularly useful in
ameliorating stress.

The next section considers possible psychometric explanations for differences
in susceptibility to stress-induced eating.

Dietary restraint, emotional eating and stress

An important question is whether certain psychological or physiological charac-
teristics predispose a person to change their food choice in an unhealthy direc-
tion. For example, there was also evidence that those reporting eating more
when stressed were more likely to be dieters or restrained eaters (Weinstein et al.,
1997; Oliver and Wardle, 1999). This is consistent with a number of experimen-
tal studies which were based on the premise that the adaptive response to stress
should be reduced appetite and eating, but that the obese, overweight or
restrained eaters may be unresponsive to their internal physiological influences
on appetite (Rodin, 1981; Craighead and Allen, 1995), or normally dominant
cognitive strategies for restraint may be disinhibited or overridden during nega-
tive affect or stress (Schachter et al., 1968; Herman and Polivy, 1975). In sup-
port of this, Rutledge and Linden (1998) found that incidental snacking during
recovery from a stressful task was greatest in subjects showing the least signs of
physiological arousal during the task, but this relationship was attenuated among
highly cognitively restrained subjects.

Two aspects of this area of research may limit the validity of the findings.
First, most studies only report overall food intake, and the food is usually palat-
able snack food presented as a ‘taste test’ or as an incidental snack, rather than a
meal where substantial food choice is possible. Secondly, dietary restraint was
measured in most studies by the Restraint Scale (Herman and Polivy, 1980),
which includes the tendency for eating to be disinhibited by emotional states.
When separate scales were used to measure restraint and emotional eating
(Dutch Eating Behaviour Questionnaire; van Strien et al., 1986), the latter was
the better predictor of stress-induced eating (Oliver et al., 2000). That is, Oliver
et al. (2000) tested the effects of public-speaking stress on intake of a variety of
foods from sweet, salty and bland taste categories, and in addition, high- and
low-fat examples within those sensory groups. Analysing effects by taste category
may be important because stress and mood have been shown to affect taste
perception (Amsterdam et al., 1987; Dess and Edelheit, 1998). The food was
presented as a buffet-style meal during preparation of the speech task. Stress did
not alter overall intake: however, stressed emotional eaters ate more sweet
high-fat foods (chocolate and cake) and a more energy-dense meal, than either
unstressed emotional eaters or non-emotional eaters in either condition. This
supports the survey findings of Oliver and Wardle (1999) that sweet fatty foods
such as chocolate may be preferentially sought during stress or negative affect, at
least in a subgroup of susceptible individuals.
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Emotional eating may underlie previous reports that dietary restraint or
female gender predicts stress-induced eating (Grunberg and Straub, 1992;
Waters et al., 2001; Chua et al., 2004). Moreover, emotional eaters may be
more susceptible to effects of stress: women who ate more from a selection of
snack foods after a stressful task also showed the greatest release of the
stress-sensitive hormone, cortisol (Epel et al., 2001), and more stress-induced
negative affect. These high reactors also showed a preference for sweet foods.
So it seems that emotional eaters may be more likely to experience mood distur-
bance when challenged. Indeed, it has been argued recently that dietary restraint
contributes to emotional eating by increasing the likelihood that goals will be
violated (Williams et al., 2002). Dietary restraint also seems to contribute to
stress-induced eating of sweet fatty foods by women classified as disinhibited
eaters (Haynes et al., 2003).

Williams et al. (2002) also found that, unlike emotional eating, dietary
restraint per se impairs attention through cognitive resource competition inde-
pendently of mood. Similarly, other findings suggest that cognitively challenging
tasks may elicit eating in restrained eaters by focusing attention on the salient
food cues, whilst disrupting ‘diet monitoring’, with little emotional involvement
(Ward and Mann, 2000; Lattimore and Caswell, 2004). By comparison, Wallis
and Hetherington (2004) found that highly restrained/low emotional eaters ate
more chocolate after both ego-threatening and cognitively demanding tasks,
whereas low restraint/high emotional eaters ate more chocolate only after the
ego threat.

Thus, restrained and emotional eating are clearly distinguishable: in the
former group, stress alters eating via cognitive routes, but stress acts on eating
via emotional needs in the latter group.

Meal Composition and Effects of Specific Nutrients

What is it about the properties of less healthy foods that encourages their selec-
tion by some people when stressed? The importance of sensory qualities has
already been discussed above (section on ‘Sweet Taste, Reward, Distress,
Analgesia and Neural Substrates’). The present section now considers other pos-
sible mechanisms, such as nutritional properties and their influence on brain
function related to mood and emotion. By contrast, direct pharmacological
manipulation of mood by substances in food, as is often proposed for chocolate
for instance, would normally be unlikely for reasons of quantity and availability
to the brain (Rogers and Smit, 2000).

Carbohydrate versus protein

The effects on mood of varying the macronutrient composition of meals have been
studied extensively. This is largely because of evidence that plasma and brain levels
of precursor amino acids for synthesis of monoamine neurotransmitters, strongly
implicated in mood disorders, can depend on carbohydrate : protein ratios in the
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diet (Fernstrom, 1983). Synthesis of the neurotransmitter serotonin (or 5-hydroxy-
tryptamine; 5-HT) depends on dietary availability of the precursor essential amino
acid, tryptophan (TRP), due to a lack of saturation of the rate-limiting enzyme,
tryptophan hydroxylase, which converts TRP to 5-hydroxytryptophan.

An important complication is that TRP competes with several other amino
acids, the large neutral, primarily branched-chain, amino acids (LNAA), for the
same transport system from blood to brain. If the protein content of a meal is suf-
ficiently low, such as 5% or less total energy as protein, then relatively few amino
acids will be absorbed from the food in the gut. At the same time, insulin will
stimulate tissue uptake of competing amino acids from the circulation, and the
plasma ratio of TRP to those amino acids (TRP : LNAA) will rise, favouring more
TRP entry to the brain (Yokogoshi and Wurtman, 1986). Conversely, a high-protein
meal, which would be less insulinogenic, results in absorption of large amounts of
competing amino acids into the blood, especially the branched-chain amino acids,
leucine, isoleucine and valine. On the other hand, TRP is scarce in most protein
sources, and is readily metabolized on passage through the liver: thus, the plasma
ratio of TRP to competing amino acids falls after a protein-rich meal. Indeed, the
protein-induced reduction in plasma TRP ratio often seems to be more marked
than any carbohydrate-induced rise (Lieberman et al., 1986; Lyons and Truswell,
1988; Wolever et al., 1988; Christensen and Redig, 1993). Such effects also
depend on the interval since, and nutrient content of, the last meal (Fernstrom
and Fernstrom, 1995).

This evidence is particularly relevant to dietary effects on mood and arousal,
because 5-HT has long been implicated in sleep, as well as affective disorders such
as depression and anxiety (Cowen, 1996). There is experimental evidence that
people feel more calm and sleepy after snacks or meals rich in carbohydrate but
virtually free of protein (an unusual situation) than after protein-rich meals with
little carbohydrate (reviewed by Benton, 2002). This is compatible with changes
in 5-HT function, but typically these studies did not determine whether this was
due to an increase in 5-HT after the carbohydrate-rich meal or a decrease after
the protein meal, which could prevent the postprandial sleepiness. Furthermore,
adding more than 5 or 6% protein (of total energy) to the carbohydrate meal has
been shown to prevent the increased synthesis of central 5-HT, relative to fasted
levels, in both rats and people (Fernstrom and Fernstrom, 1995; Benton and
Donohoe, 1999). Also, even pure carbohydrate does not appear to induce
sleepiness in everyone.

It is notable that chocolate, often chosen during stress, is high in sugar and
stimulates insulin release (Brand Miller et al., 2003), but has only 3-6% of energy
as protein. Thus, if eaten in sufficient amounts on an empty stomach, chocolate
might increase TRP availability to the brain and so enhance 5-HT-mediated
mood. However, the mood-enhancing actions recently demonstrated for caffeine
and theobromine in chocolate (Smit et al., 2004), together with sensory and social
reinforcement, are more probable mechanisms.

Another difficulty in comparing effects of carbohydrate and protein intake
is that relative changes in mood and performance might be due to protein-
induced raised plasma tyrosine (TYR; Fernstrom and Fernstrom, 1994; Markus
et al., 1998), the precursor amino acid for synthesis of the catecholamine
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neurotransmitters, which also competes with LNAA for entry into the brain. In
catecholamine systems where the neurones are firing rapidly, acute physiological
increases in brain TYR, e.g. by feeding a high-protein diet, can raise TYR
hydroxylation rate and catecholamine turnover (Fernstrom and Fernstrom, 1994).
These neurotransmitters — adrenaline, noradrenaline, dopamine — are involved in
mood, arousal, attention and motivation. Nevertheless, high-protein meals in
human beings do not always raise the plasma TYR : LINAA ratio, depending on
nutritional status or time of day, for example (Schweiger et al., 1986a).

Differential effects on performance have been seen with less extreme varia-
tions in protein and carbohydrate intake. A lunch of 55% energy as protein and
15% as carbohydrate produced faster responses to peripheral stimuli, but greater
susceptibility to distraction, compared with eating the reverse proportions of pro-
tein and carbohydrate (Smith et al., 1988). With these protein : carbohydrate
ratios, the plasma TRP : LINAA ratio could still be lowered by the protein-rich meal
relative to the carbohydrate-rich one (Wurtman et al., 2003). However, mood and
sleepiness were not affected by macronutrient composition in that study.

A delay of at least 1 h after eating may be necessary to allow neurotransmit-
ter precursor changes to influence mood and behaviour (Gibson et al., 1999;
Wurtman et al., 2003). Earlier effects might be related to changes in glucose
availability, vagal afferent signals of nutrient absorption, and secretion of insulin
or other hormones.

An interesting question is whether chronic intake of high or low ratios of
carbohydrate to protein has any effects on mood: there is some evidence that it
might. De Castro (1987) found that, when mood was averaged over 9 days, a
high proportion of protein predicted greater depression, whereas a high propor-
tion of carbohydrate predicted less depression. This might reflect changes in
5-HT function: Schweiger et al. (1986b) found that, after 6 weeks on either a
high- or low-carbohydrate diet, mood in women had deteriorated on the lat-
ter diet and better mood was associated with higher average 24 h plasma
TRP : LNAA ratio. In obese women eating their regular diet freely, lower levels
of anxiety and depression at baseline predicted greater intake of carbohydrate
and less protein over 4 days (Pellegrin et al., 1998).

Effects of dietary fat

Most studies of effects of fat have varied its level with that of carbohydrate while
keeping protein constant, so allowing isoenergetic meals. Comparisons have
been made for low-fat (e.g. 11-29% of energy as fat), medium-fat (e.g. 45%)
and high-fat (e.g. 56-74%) breakfasts, mid-morning snacks and midday meals,
as well as intraduodenal infusions of lipid or saline. On balance, high-fat meals
appear likely to increase subsequent fatigue and reduce alertness and attention,
relative to high-carbohydrate/low-fat meals (Dye et al., 2000; Gibson and
Green, 2002). However, there are inconsistencies relating to changes in specific
moods and effects of meal timing: for instance, feelings of drowsiness, confusion
and uncertainty were found to increase after both low- and high-fat lunches but
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not after a medium-fat lunch (Lloyd et al., 1994). One possibility is that mood
may be adversely affected by meals that differ substantially in macronutrient
composition from habitual ones. An alternative is that similar mood effects could
be induced (albeit by different mechanisms) by high carbohydrate in one meal
and high fat in the other. For example, 1.67 MJ (400 kcal) drinks of pure fat or
carbohydrate taken in the morning both increased an objective measure of fatigue
relative to a mixed-macronutrient drink, even though the two single-nutrient
drinks had opposite effects on plasma TRP : LNAA ratios (Cunliffe et al., 1997).

In many of these studies, the meals were designed to disguise variation in fat
level from participants. So, effects on mood may have resulted from discrepan-
cies between subjects’ expectations of certain post-ingestive effects and the
actual effects that resulted from neurohormonal responses to detection of
specific nutrients in the duodenum and liver. This could explain the increase in
tension, 90 min post-lunch, with increasing fat intake reported predominantly by
female subjects (Lloyd et al., 1994), which might reflect an aversive reaction to
(unexpected) fat-related post-ingestive sensations.

Other specific nutrient effects

In principle, food choice could be driven by the need to replenish a particular
essential nutrient, such as a vitamin, mineral, fatty acid or amino acid (or at least
protein). There is certainly a long history of evidence that animals can learn to
select diets for just these reasons (Thibault and Booth, 1999; Gibson, 2001; see
Chapter 6). The assumption is that eating a diet that replenishes a nutritional
need reinforces liking for the flavours of that diet. Therefore, one might expect
that such an experience would be rewarding, and may involve some sense of
positive affect or well-being. As most of this research has been conducted in rats,
we cannot be sure of their mood state (not that anyone asked). However, there
are a few relevant studies in humans, which are now considered.

Essential micronutrients

There is growing interest in a possible effect on mood of a number of essential
micronutrients, especially the omega-3 and omega-6 essential fatty acids, B vita-
mins including thiamine, Bg and B2, and the essential mineral cofactor selenium
(Benton and Donohoe, 1999). However, despite the likelihood that these nutri-
ents can influence brain function, the evidence for their effects on mood via
dietary intake remains equivocal (Gibson and Green, 2002; Ness et al., 2003).
Furthermore, it is not known whether such micronutrients have any influence on
human food choice, although there is an intriguing finding that some dietary
preferences of rats are influenced by their ability to sense essential fatty acids on
the tongue (Gilbertson et al., 1998).

Protein

Numerous species have been shown capable of learning to choose a good
source of protein or an essential amino acid when lacking that nutrient, including
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Fig. 7.2. Scattergraph of individual subjects’ data for the change in positive affect
from 2 to 3 h after eating a protein-rich meal versus average daily protein intake over
the preceding 5 days when subjects were asked to eat either a high- or low-protein
diet (E.L. Gibson, unpublished data). Lower prior protein intake significantly predicts
a greater rise in positive affect (r = —0.57, P < 0.01), which might underlie the ability
of a protein meal eaten during protein shortage to reinforce liking for the flavours of
that meal (c.f. Gibson et al., 1995).

human beings (Gibson et al., 1995). However, we have recently reported the
first study of the effects on mood of eating a protein-rich meal when lacking pro-
tein (Gibson, 2003). Participants ate a protein-rich lunch after 5 days of either a
low- or high-protein diet. Changes in positive and negative affect, and cortisol,
were measured from before the meal to 3 h afterwards. Not surprisingly, there
was little effect of the meal in those participants already adapted to a high-protein
diet. Negative affect was low before the meal and continued to fall slightly after
the meal. By contrast, in the low-protein diet group there was a sharp rise in pos-
itive affect 2 h after starting to eat. Furthermore, this improvement in mood was
positively correlated (r = 0.77, P < 0.01) with the amount of cortisol secreted in
response to the meal in this group. Because the change in mood occurred more
than an hour after eating, it is not likely to be due to immediate appraisal of the
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meal, but rather to some post-ingestive consequence. We believe this increase in
well-being is related to the reinforcing effect of eating a good source of protein
when it is a needed nutrient (Gibson et al., 1995). This is supported by the find-
ing that the rise in positive affect from 2 to 3 h after the meal was predicted by
the average daily protein intake in the preceding 5 days for all participants —
lower prior protein intake being associated with a greater rise in mood after the
protein-rich meal (Fig. 7.2).

Susceptibility to Mood Enhancement by Diet

How do these findings on effects of nutrients relate to food choice? Presumably,
one would need to learn to recognize that certain foods or meals — and hence
proportions of macronutrients — would produce particular mood changes in
particular situations. These may be beneficial or harmful, but the eater might in
principle learn to eat a protein-rich meal when needing to be aroused, or a
low-protein carbohydrate-rich meal when needing to be calmed (Gibson and
Green, 2002). In healthy people, there seems to be little direct evidence for such
corrective food choice, although data are scarce (Mgller, 1986; Fernstrom and
Fernstrom, 1994). By contrast, in the next section, evidence is presented which
suggests that certain people, especially those with emotional disorders, may be
susceptible to beneficial effects of specific proportions of macronutrients.

Anxiety, depression and neuroticism

The possibility that a carbohydrate-rich low-protein meal could raise 5-HT func-
tion gave rise to the proposal that some depressed people may self-medicate by
eating high proportions of carbohydrate (Wurtman and Wurtman, 1989). It was
suggested that this would lead to increased 5-HT release in a manner reminis-
cent of antidepressant drugs, which enhance aspects of 5-HT function by inhibit-
ing removal of 5-HT from the synaptic cleft between nerve cells. For the most
part, early behavioural and pharmacological evidence for such a phenomenon
was not very convincing (Booth, 1987; Benton and Donohoe, 1999).

Importantly, however, there is evidence that availability of TRP can influ-
ence brain function in humans. For instance, feeding a TRP-free diet acutely,
which considerably reduced plasma TRP (and so could be expected to impair
5-HT function), induced depressed mood in previously recovered depressives or
in people with a genetic predisposition to depression (Heninger et al., 1996),
as well as in relatives of patients suffering from bipolar disorder (Quintin
et al., 2001). This dietary TRP-depletion method also disrupted performance
of healthy volunteers on emotionally meaningful cognitive tasks, similarly to
depressed patients (Murphy et al., 2002). Even so, the reduction of TRP achieved
by this method is far greater than that seen after eating a high-carbohydrate/
low-protein meal (Gibson and Green, 2002).

Other recent research provides some further support for beneficial effects of
carbohydrate-rich/protein-poor meals on mood and emotion in some people.
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When participants were divided into high or low stress-prone groups, as defined
by a questionnaire measure of neuroticism, carbohydrate-rich/protein-poor
meals (which raised plasma TRP : LNAA ratios) prior to a stressful task were
found to block task-induced depressive feelings and release of the glucocorticoid
stress hormone, cortisol, but only in the high stress-prone group (Markus et al.,
1998). This finding was replicated using high- versus low-TRP-containing pro-
teins (o-lactalbumin and casein, respectively; Markus et al., 2000). It was argued
that, because stress increases 5-HT activity, the poor stress-coping of this sensi-
tive group might indicate a deficit in 5-HT synthesis that is improved by this
dietary intervention. However, despite recent links between genetic differences
in 5-HT function and stress-related personality variables, findings on genetic vul-
nerability of the 5-HT system to stress are currently too variable to draw definite
conclusions (Munafo et al., 2003). One possible source of confusion may arise
from genetic and phenotypic differences between peripheral and central 5-HT
systems (Russo et al., 2003; Walther and Bader, 2003).

Another group which may be sensitive to dietary manipulation of 5-HT
function is women suffering from the luteal phase-dependent mood disorder,
premenstrual syndrome (PMS). Pharmacological activation of the central 5-HT
system appears to reduce PMS dysphoria (Parry, 2001), and women may be
more physiologically reactive to stress during the luteal phase (Collins et al.,
1985), which could implicate 5-HT. There is some experimental evidence that
carbohydrate-rich, protein-poor meals or beverages can improve mood in women
with PMS (Wurtman et al., 1989; Sayegh et al., 1995). Thus, food choice during
the late luteal phase of the menstrual cycle could, in some women, be motivated
by a need to improve their mood, and this might occur through dietary mani-
pulation of 5-HT function. However, evidence for such menstrual cycle-dependent
self-medicating food choice is equivocal (Rogers and Smit, 2000).

Hypothalamic—pituitary—adrenal axis, serotonin and depression

There is another link between macronutrient intake, stress and mood. Chronic
dysfunction of the stress-sensitive hormone, cortisol, and its controlling
hypothalamic—pituitary—adrenal (HPA) axis, is associated with depression and
anxiety, as well as abdominal obesity (Bjorntorp, 2001). Moreover, protein-rich
meals that prevent a meal-induced fall in arousal also stimulate release of cortisol
in unstressed people, and the size of this effect is correlated positively with poor
psychological well-being (Gibson et al., 1999). Over 10 days, a carbohydrate-
rich diet was associated with lower average plasma cortisol than a high-protein
diet (Anderson et al., 1987). Acutely, a carbohydrate preload, but not protein or
fat load, enhances cortisol release during stress (Gonzalez-Bono et al., 2002).
So, the contrasting acute and chronic effects of carbohydrate may reflect an
adaptive change in HPA axis function.

Raised levels of cortisol in stressed people contribute to abdominal obesity,
which in turn promotes insulin resistance (Bjorntorp, 2001). However, insulin
resistance may increase the likelihood that high-carbohydrate/low-protein foods
would raise brain TRP and 5-HT levels, because of increased levels of plasma
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free fatty acids which, by competing for binding to albumin, could result in
more unbound TRP in plasma. This might underlie recent findings that insulin-
resistant people are less prone to suicide and depression, both of which are
believed to be increased by low 5-HT function (Golomb et al., 2002; Lawlor
et al., 2003). However, this could also depend on normalization of HPA axis
function and cortisolaemia by increased intake of high-carbohydrate energy-
dense foods (Dallman et al., 2003), and possibly an improvement in mood.
Conversely, high baseline cortisol predicts depression induced by dietary deple-
tion of TRP (Aberg-Wistedt et al., 1998), and stress causes both worsening of
mood and reduced TRP : LNAA ratio (Tuiten et al., 1995), which might in part
be due to greater diversion of TRP to peripheral metabolism by cortisol (Russo
et al., 2003). It may be relevant that patients with seasonal affective disorder
show increased insulin resistance in the winter, together with a greater predilec-
tion for sugar-rich foods (Krauchi et al., 1999). Unfortunately, despite this pro-
tective effect, insulin resistance is a substantial risk to health by promotion of
cardiovascular disease.

Conclusion

Mood can alter food choice, and food choice can alter mood, for a variety of rea-
sons. The view is taken that these phenomena are often two sides of the same
behavioural coin. In other words, where the relationship is consistent, predict-
able, perhaps habitual, this would usually indicate that the effect of one on the
other involves some reinforcing outcome. This might be a reduction in negative
mood, e.g. by assuaging hunger, or an increase in positive mood through sen-
sory pleasure; or it might be mediated by enhanced resilience under stress, or the
removal of aversive physiological symptoms. In stressful ‘fight or flight’ situa-
tions, eating any more than a small amount might have aversive consequences
for an unwilling gut. Figure 7.3, with its bidirectional pathways, is an attempt to
illustrate how some of this circularity might lead to the sorts of predictable effects
that have been discussed here. The direction of an association between mood
and food choice, or whether it exists at all, will depend upon an individual’s
psychological and neurohormonal dispositions.

The point is that the eater will often have learnt, consciously or subcon-
sciously, their best food choice strategy depending on their current mood and
the outcome sought. An obvious example is the lifting of mood, or calming of
stressed ‘nerves’, by eating foods having hedonic sensory qualities that elicit
pleasure and activation of palliative neural substrates: chocolate may spring to
mind for most people, although it has been pointed out that some people suffer
later for indulging this particular ‘sin’ (but they would not be ‘addicts’ without
reinforcement).

Another reinforcing outcome might follow from eating those foods which, via
effects on precursor amino acid availability, raise 5-HT synthesis in susceptible
people having deficits in serotoninergic influence on stress coping. Intake of other
nutrients might also alter mood, although the only case where there is some
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Fig. 7.3. Pathways for susceptibility to mood-dependent unhealthy changes in

food choice. The bidirectionality of many arrows indicates the likely circularity in the
relationships between food choice and mood. A key point is the role of individual
psychological and neurophysiological dispositions in determining these relationships and
their outcomes. Negative affect is likely to be associated with unhealthy food choice.

support for a nutrient actually reinforcing subsequent food choice in human beings
is when adequate protein is eaten during acute protein insufficiency.

Exceptions to this reinforcement-based model include situations where
mood is altered by circumstances that also restrict food choice (having to work
late in the office, for example), so the link is not directly mediatory. However,
such a mechanism is probably of less interest to readers of this book.

Throughout this chapter, the role of individual differences has been empha-
sized, particularly in stress-coping, eating attitudes and personality traits. Indeed,
much of the evidence on relationships between food choice, stress and negative
affect suggests that there may be little point in seeking general phenomena, since
relevant behavioural responses are clearly very divergent. Thus, it seems that the
interesting questions for the future should try to characterize more reliably
the predictive traits, and psychophysiological mechanisms, underlying the link
between food choice and mood, so that adverse consequences can be avoided.
The era of foods tailored to our personal emotional needs may soon be upon us.
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Prevalence of Food Cravings

Food cravings are common experiences. Questionnaire-based studies have
reported that 60-97% of participants experience regular cravings for a spe-
cific food (Rodin et al., 1991; Rozin et al., 1991; Weingarten and Elston,
1991). Although only a few studies have been published on the cross-cultural
incidence of food cravings, there is no evidence to suggest that cravings are
restricted to particular cultures or ethnic groups (Zellner et al., 1999;
Cepeda-Benito et al., 2000; Parker et al., 2003). However, there are data sug-
gesting that women report more cravings than men (Weingarten and Elston,
1991; Pelchat, 1997) and that the frequency of cravings declines with age
(Pelchat, 1997).

Cravings and Food Choice

Cravings can influence food choice by increasing the likelihood that the
craved food is consumed. This has been confirmed in experimental studies
showing that cravings are associated with increased intake of the desired food
(Fedoroff et al., 1997, 2003). In reality though, the relationship between
cravings and food intake is likely to be complex because cravings can be suc-
cessfully resisted, and there may be other barriers to desired intake such as
availability. In support of this, self-report diary studies of food cravings reveal
a less reliable relationship between food cravings and consumption (Harvey
et al., 1993; Tuomisto et al., 1999). Nevertheless, given the widespread and
ubiquitous nature of food cravings, even a modest correlation between crav-
ings and intake would still be expected to translate into a sizeable influence on
everyday food choice.
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Explanations of Food Cravings

Despite the suggestion that cravings have a significant impact on food choice,
little is known about what causes food cravings, and what purpose they serve.
Contrary to popular belief, most food cravings are unlikely to serve a simple
homeostatic function to maintain nutritional balance, or avoid a biological need
state. Although there are a few rare cases in the literature that document cravings
associated with a pathological need for salt (e.g. Wilkins and Richter, 1940), the
induction of a similar need state in healthy volunteers by salt depletion has not
been shown to induce cravings (Beauchamp et al., 1990). Additionally, many
food cravings are experienced in the absence of a deprivation state (Pelchat and
Schaefer, 2000), and even when it has been assumed that a state of depletion
underlies certain food cravings, it has been difficult to demonstrate that con-
sumption of the craved food reliably reverses this need state (Teff et al., 1989) or
satisfies the cravings (Michener and Rozin, 1994). While there is some consensus
that homeostasis-based theories of craving fail to provide a comprehensive
explanation of the phenomenon, it has been difficult to distinguish between
alternatives due to a lack of direct and unambiguous supporting evidence.

It is frequently observed that there are striking similarities in the phenomen-
ology of food cravings and cravings for drugs of abuse. Both are characterized by
strong urges to consume a specific substance, and addicts frequently report that
cravings can persist long after drug use has been discontinued (Mucha et al.,
1999); in other words, in the absence of any disruption to body homeostasis
such as a drug-induced need state. These strong parallels indicate that drug and
food cravings may arise from similar underlying processes, and suggest that
explanations of food cravings might fruitfully focus on the mechanisms common
to the control of both eating and drug-taking.

Mechanisms of Motivation and Reward and their
Relevance to Cravings

Eating and drug-taking are motivated behaviours that are controlled by learning
processes (for a review see Cardinal and Everitt, 2004). Repeated consumption
of a food or drug in the presence of a salient cue can lead to an association being
formed in memory between the cue (known as the conditioned stimulus) and the
rewarding consequences of consuming the food or drug, such as feelings of plea-
sure (known as the unconditioned stimulus). By this process, the occurrence of
the unconditioned stimulus can be predicted by the conditioned stimulus, and
behaviour may be modified based on this learned expectancy (known as the
conditioned response; Bolles, 1972). The conditioned response is likely to serve
an adaptive function: preparing the body for the delivery of the reward and
facilitating consumption via an increase in arousal and food-seeking behaviour
(Cardinal et al., 2002). Via association, conditioned stimuli may also take on
some of the properties of the reward itself and thus acquire hedonic properties
(Bindra, 1974). For example, a food flavour (conditioned stimulus) can come to
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be preferred if it predicts the delivery of energy (unconditioned stimulus;
Sclafani, 1995). The important point is that cues that have been reliably paired
with eating and drug-taking in the past can come to exert control over behaviour
in the future by triggering responses that both anticipate and mimic the effects of
the reward. Moreover, these responses are likely to be accompanied by an emo-
tional state, which could manifest as a desire to consume the food or drug; in
other words, a craving. Thus, one way of conceptualizing food and drug cravings
is as the emotional expression of a cue-elicited learned appetite.

One advantage of this idea is that it can account for the fact that cravings
occur in the absence of a need state. Deprivation has been shown to enhance
the learned response to food presentation but it is not necessary for conditioned
stimuli to elicit eating (Weingarten, 1983, 1984; Holland et al., 2002). Specific
support for the theory is lacking though, because most studies of appetitive
learning have been conducted using rodents. While it is possible to model crav-
ing processes in non-human animals, the relationship between the uncondi-
tioned and conditioned responses of laboratory rats and the human experience
of craving is difficult to determine. Human studies have shown that cravings can
be elicited by exposing participants to food-related cues (Fedoroff et al., 1997,
Tuomisto et al., 1999). These data are consistent with an interpretation of crav-
ings as a learned appetite, but do not provide conclusive evidence, because cue
reactivity responses may be subject to demand characteristics, or may reflect
unconditioned effects of food-related stimuli on arousal. Nevertheless, the theory
predicts that manipulations that alter the impact of conditioned rewards on
behaviour should elicit or inhibit accompanying food cravings. There is a large
body of data suggesting that certain psychopharmacological agents specifically
alter the rewarding properties of food, and so one way of testing this hypothesis
is to examine the effect of these drugs on the expression of food cravings in
humans.

The Psychopharmacology of Food Reward and Cravings

The study of food reward has traditionally involved examination of the behav-
ioural response of laboratory animals to palatable foods while trying to minimize
post-ingestive physiological changes such as the accumulation of food in the
stomach. Much attention in this area has focused on the role of benzodiaz-
epine/y-aminobutyric acid (GABA) and endogenous opioid systems in mediat-
ing food reward. More recently, with the discovery that there are compounds in
the brain that mimic the effects of the main pharmacologically active ingredient
in the recreational drug cannabis (Gaoni and Mechoulam 1964; Devane et al.,
1992), attention has been drawn to the role of cannabinoids in mediating
food reward. Finally, there is a large body of evidence to suggest that activa-
tion of dopamine systems in the brain serves as common substrate for many
different types of rewards. Rather than provide a general overview of the
neuropharmacology of appetite, this chapter outlines the mechanisms likely to
underlie the rewarding properties of food, and reviews the evidence that activity
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in these systems is related to changes in food cravings. The focus is on drugs
acting at benzodiazepine, opioid, cannabinoid and dopamine receptors.

Benzodiazepines/y-aminobutyric acid

Benzodiazepine receptor (BZR) agonists are synthetic drugs like the tranquilizer
diazepam that act to enhance GABAergic inhibitory neurotransmission in the
brain (Ticku, 1991). They are commonly used to treat anxiety and sleep dis-
orders, but in addition to these well-known effects, BZR agonists stimulate robust
increases in food intake in many species including cats (Fratta et al., 1976),
rabbits (Mansbach et al., 1984), non-human primates (Foltin et al., 1985) and
people (Kelly et al., 1992; Haney et al., 1997).

It has been suggested that specific modulation of the hedonic impact or palat-
ability of food explains benzodiazepine-induced hyperphagia. This view is based
on a considerable amount of data, and benzodiazpines are considered an exem-
plary case of drug-induced enhancement of palatability. First, benzodiazepines are
effective in the taste reactivity test. This test involves the analysis of the distinctive
facial reactions elicited by taste solutions (e.g. sucrose, salt, quinine or citric acid
solutions). Because small volumes of the tastants are infused directly into the
mouth, post-ingestive effects are minimized and the pattern of reactions elicited is
thought to indicate whether it is evaluated as either positively hedonic or aversive
(Berridge, 2003). It is significant therefore that the BZR agonist chlordiazepoxide
has been shown on several occasions to enhance positive hedonic reactions in the
rat, while leaving aversive reactions unaffected (Berridge and Treit, 1986; Treit
et al., 1987; Berridge, 1988; Treit and Berridge, 1990; Pecina and Berridge,
1996). Benzodiazepines also enhance sucrose sham-feeding in the rat (Cooper
et al., 1988). Post-ingestional influences on feeding are reduced in sham feeding
because a tube is implanted in the rat’s stomach, which prevents the normal accu-
mulation of fluids. Thus, the effectiveness of drugs to alter sham feeding is unlikely
to be due to modulation of satiety signals.

Another method that has been used to study palatability is microstructural
analysis of ingestive behaviour. The timing of licks emitted by rats consuming a
liquid diet can be logged by a computer, enabling detailed analysis of the tempo-
ral and structural pattern of the behaviour. The effects of experimental manipula-
tions on these licking profiles can then be characterized. It has been shown that
the number of licks emitted early in the test session, and the duration of bouts
(runs of licks that cluster together into naturally occurring ‘units’), increases lin-
early as the concentration of saccharin added to a glucose solution is increased
(Breslin et al., 1996). This manipulation increases the palatability of a solution
without affecting its nutritive or osmotic properties. On the other hand, decreas-
ing palatability by adding quinine (a bitter-tasting substance) has the opposite
effect on licking profiles (Davis and Levine, 1977). Consistent with an effect
of benzodiazepines to increase palatability, the BZR agonist midazolam
increases licking in a brief exposure test via an increase in mean bout dura-
tion (Higgs and Cooper, 1996, 1997, 1998a, 2000), an effect that is reversed
by the specific benzodiazepine antagonist flumazenil (Higgs and Cooper, 1997).
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Interestingly, benzodiazepine drugs that have opposite pharmacological effects
to agonists (inverse agonists) decrease early licking responses and mean bout
duration (Higgs and Cooper, 1996, 1998a). This suggests that bidirectional
modulation of palatability can be achieved via action at BZRs.

There is also evidence that the BZR agonists diazepam and chlor-
diazepoxide increase appetitive behaviour directed towards procuring food
reinforcers. Both drugs have been shown to increase operant responding (lever
pressing) under a progressive ratio schedule of reinforcement in rats: an effect
that is thought to reflect increased food-seeking behaviour (Higgs et al., 2004).
This effect of benzodiazepines is consistent with the view that changes in
the hedonic assessment of rewards are usually associated with alterations
in appetitive behaviours.

There are no published studies that have directly examined the mechanisms
underlying the effects of BZR agonists on ingestion in humans, but an increase in
the number of eating episodes in male volunteers living in a residential labora-
tory has been demonstrated following treatment with alprazolam (Kelly et al.,
1992). This effect was not associated with any decrease in anxiety (which is
entirely consistent with the suggestion that the hyperphagic effects of these drugs
can be dissociated from their tranquilizing actions). Most interestingly, a study of
food cravings in women with premenstrual dysphoric disorder showed that
alprazolam increased food intake in the premenstrual period. This effect was not
accompanied by any changes in mood, and was specific for craved foods (Evans
et al., 1999).

Opioids

It is well known that administration of opiate-like drugs alters food intake in
humans and other animals (for a recent review see Yeomans and Gray, 2002).
Furthermore, there is clear evidence for opioid modulation of palatability
responding in rodents (Cooper and Kirkham, 1993). Both central and peripheral
administration of opioid agonists increases palatable food intake in the rat
(Morley et al., 1982; Gosnell et al., 1983; Levine and Billington, 1989; Zhang
et al., 1998; Kelley et al., 2002; Zhang and Kelley, 2000), whereas antagonist
administration decreases intake (Holtzman, 1974; Cooper, 1980; Apfelbaum
and Mandenoff, 1981; Bodnar et al., 1995; Kelley et al., 1996). Although it has
been suggested that opioid agonists may preferentially enhance intake of
high-fat foods (Marks-Kaufman and Kanarek, 1980), more recent data point to
an explanation in terms of increased intake of a preferred diet as opposed to
macronutrient-specific effects (Giraudo et al., 1993). Consistent with this argu-
ment is the finding that the anorectic action of naloxone is enhanced in rats
ingesting a more palatable food (Glass et al., 2001). Further support for opioid
modulation of taste hedonics is provided by the observation that opioid antago-
nists are effective in reducing sham feeding (Rockwood and Reid, 1982;
Kirkham and Cooper, 1988a, 1988b; Kirkham, 1990). Lastly, the effects of
opioid agonists and antagonists to respectively enhance and reduce hedonic
taste reactivity responding are also consistent with the idea that opioids are



146

S. Higgs

involved in mediating the hedonic evaluation of foodstuffs (Parker et al., 1992;
Doyle et al., 1993; Pecina and Berridge, 1995, 2000; Rideout and Parker,
1996), as is the observation of early modulation of licking response for palatable
solutions (Higgs and Cooper, 1998b).

The effectiveness of opioid antagonists to decrease hedonic reactivity sug-
gests that the release of endogenous opioids may be part of the neural response
that determines palatability. A prediction that therefore arises is that intake of
palatable food should be associated with opioid release in relevant brain areas.
One way of addressing this issue is to assess brain opioid levels indirectly by
measuring behavioural responses to opioid drugs in animals that have been
exposed to palatable foods. If palatable food intake causes opioid release then
it is expected that the well-known analgesic or pain-relieving effects of exo-
genously administered opioid agonists should be enhanced. In other words, less
morphine should be required to achieve the same analgesic effect due to the
presence of already circulating endogenous opioids. This has been established in
a number of studies (D’Anci et al., 1996; Kanarek et al., 1997; Kanarek and
Homoleski, 2000), along with the related finding that consumption of sucrose
and milk has analgesic effects in both humans and rats (Blass and Fitzgerald,
1988; Blass and Hoffmeyer, 1991).

Another approach is to take biochemical measures of opioid activity. For
example, levels of endogenous opioids can be measured following consumption
of palatable foods. In addition, changes in opioid receptor numbers can be taken
as an index of endogenous neurotransmitter activity. An early study reported
changes in receptor binding consistent with increased levels of the endogenous
opioid B-endorphin in the hypothalamus of the rat (Dum et al., 1983). More
recently it has been shown that endogenous dynorphin is increased in the brains
of rats fed a palatable diet (Welch et al., 1996). But this effect is probably linked
to dietary-induced obesity, because it was not observed in rats that ate the same
amount of palatable diet but did not gain weight (due to the fact that their intake
was yoked to the control group). This suggests that the effects of overfeeding on
endogenous opioid activity may be different from those due to palatable food
consumption per se. Hence, the biochemical evidence is consistent with the
notion that palatable food intake increases endogenous opioid activity, but also
indicates that other adaptive changes occur in response to diet-induced obesity.
That these effects can be dissociated has been confirmed by a study showing that
activation of opioid systems in sucrose-fed rats occurs independently of changes
in body weight (Shabir and Kirkham, 1999).

The possibility that opioid manipulations affect food-seeking behaviour has
been confirmed in both pharmacological (Zhang et al., 2003) and genetic mod-
els (Hayward et al., 2002). In this latter study, non-deprived mice lacking certain
endogenous opioids made fewer responses in order to obtain food pellets under
a progressive ratio schedule of reinforcement.

Human data relating to the effects of opioid antagonists also support the
notion that these drugs alter hedonic aspects of eating. The majority of human
studies report that opioid antagonist administration lowers the rated pleasant-
ness of eaten foods without altering taste perception (Yeomans et al., 1990;
Yeomans and Wright, 1991; Drewnowski et al., 1992; Yeomans and Gray,
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1996; Arbisi et al., 1999). The application of microstructural analysis to
human eating behaviour indicates that opioid antagonists reduce rated palatabil-
ity (Yeomans and Gray, 1997). There is only one report to suggest that the
opioid antagonist naloxone decreased food cravings in depressed patients
(Zimmermann et al., 1997), but naltrexone has been shown to be effective in
reducing craving for alcohol (Volpicelli et al., 1995; Weinrieb and O’Brien,
1997).

Cannabinoids

The active ingredient in cannabis, A%-tetrahydrocannabinol (A°-THC), is known
to bind to a specific receptor in the brain known as the CB1 receptor (Pertwee,
1997). This receptor is also the binding site for several cannabinoid compounds
that occur naturally in the brain, including anandamide and 2-arachidonoyl-
glycerol (2-AG; Devane et al., 1992). The suggestion that cannabinoids have a
powerful effect on food intake is supported by historical accounts of the use of
the drug to enhance appetite and anecdotal reports that marijuana intoxication
is associated with increased consumption (colloquially known as the ‘munchies’).
Perhaps surprisingly, rigorous empirical investigation of cannabinoid effects on
feeding has only been undertaken relatively recently. This may be in part due to
the fact that specific antagonists, which are necessary to probe the pharmacolog-
ical specificity of any effects, were not available before the 1990s. The first
demonstration of a robust and dose-related hyperphagia in response to admin-
istration of A°-THC in rats was published by Kirkham and colleagues in 1998
(Williams et al., 1998). This effect has been shown to be mediated by action at
CB1 receptors (Williams and Kirkham, 2002), and there have been similar reports
of increases in food intake induced by the endocannabinoids anandamide
(Williams and Kirkham, 1999; Hao et al., 2000; Jamshidi and Taylor, 2001)
and 2-AG (Kirkham et al., 2002).

More recent behavioural studies indicate that changes in the hedonic prop-
erties of food may underlie cannabinoid-induced hyperphagia. The cannabinoid
agonists A>-THC and anandamide increase licking for sucrose in rats, primarily
via an increase in mean bout duration, which as discussed previously may
provide an index of palatability. Conversely, the CB1 antagonist SR141716
decreases mean bout duration (Higgs et al., 2003a). These results are consistent
with reports that cannabinoid agonists enhance the effectiveness of other
rewarding stimuli such as electrical brain stimulation (Gardner and Vorel, 1998).
Although there are no data available concerning the effects of cannabinoids in
the taste reactivity test, it will be interesting to examine whether they elicit changes
in hedonic responding.

There is also evidence that cannabinoids affect food-seeking behaviour.
McGregor and colleagues have shown that SR141716 decreases the motivation
of rats to respond for palatable fluids in a lick-based progressive ratio study
(Gallate and McGregor, 1999). A subsequent study demonstrated increased
operant responding for sucrose following administration of the synthetic
cannabinoid agonist CP 55,940 (Gallate et al., 1999). Consistent with these
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findings is the effect of A>-THC to increase progressive ratio responding for food
pellets (Higgs et al., 2003b).

Ethical issues relating to examination of the effects of recreationally
abused drugs have probably contributed to that fact that there have been few
well-controlled studies examining the effects of cannabinoid agonists on appetite
in humans. Nevertheless, the consensus is that A>-THC increases intake of sweet
snack foods rather than staple meals, which could be consistent with an
enhancement of palatability (Foltin et al., 1988; Mattes et al., 1994). Given the
obvious interest in developing drugs to treat obesity, greater attention has been
paid to the effects of cannabinoid antagonists. The preliminary results of phase
III clinical trials suggest that the cannabinoid antagonist SR141716 (rimonabant)
is effective in inducing significant weight loss in obese participants. There are no
data relating to the effect of rimonabant on food cravings, but the drug is being
tested as an aid to smoking cessation. Early reports indicate that it may enhance
quitting by reducing tobacco cravings, although these have yet to be published
in full.

Dopamine

There is an extensive literature suggesting that manipulations of brain dopamine
systems affect food reward (for reviews see Berridge and Robinson, 1998; Wise,
2004). For example, blockade of dopamine systems using antagonists has been
consistently shown to reduce reward-related consumption, preference and oper-
ant responding for food reinforcers (Rolls et al., 1974; Wise et al., 1978; Wise
and Colle, 1984; Bailey et al., 1986; Wise and Raptis, 1986; Towell et al., 1987,
Ettenberg, 1989; Wilner et al., 1990; Hsiao and Smith, 1995; Smith, 1995;
Berridge and Robinson, 1998; Zhang et al., 2003). What is more, consumption
of palatable foods and exposure to cues associated with palatable food delivery
increases brain dopamine levels (Hernandez and Hoebel, 1988; Blackburn et al.,
1989; Schultz et al., 1993; Bassareo and Di Chiara, 1999; Hajnal and Norgren,
2001, 2002; Roitman et al., 2004). It was initially suggested that dopamine
mediates the hedonic impact of food (Wise, 1982). In support of this, there is
ample evidence that dopamine antagonists reduce, whereas agonists enhance,
sham feeding (Geary and Smith, 1985; Schneider et al., 1986; Smith and
Schneider, 1988). In particular, it has been shown that sucrose sham-feeding
results in a concentration-dependent increase in brain dopamine (Hajnal et al.,
2004). Recent microstructural data also implicate dopamine in palatability
responding (Higgs and Cooper, 2000; Genn et al., 2003). However, the hedonia
hypothesis has been challenged by data suggesting that dopamine manipula-
tions do not reliably alter taste reactivity responding. Berridge and colleagues
found that rats whose dopamine systems had been severely depleted, by
administration of a specific neurotoxin, responded similarly to controls in terms
of their facial reactions to an infusion of sucrose, even though they did not volun-
tarily approach food (Berridge et al., 1989). In non-depleted rats, administration
of the dopamine agonist apmorphine, and the antagonist pimozide, similarly
failed to modify hedonic palatability responses (Treit and Berridge, 1990).
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Furthermore, mice with genetic mutations resulting in elevated dopamine
levels did not show enhanced taste reactivity responses to sucrose (Pecina et al.,
2003). Reductions in hedonic reactions to pimozide have been observed by
some authors (Parker and Lopez, 1990; Leeb et al., 1991), but it has been sug-
gested that these effects may be explained by sensorimotor deficits (Pecina
et al., 1997).

These data have been taken to suggest that dopamine is not involved in the
process by which hedonic value is assigned to rewards (Berridge, 1996; Berridge
and Robinson, 1998). Whether the taste reactivity test provides a definitive
measure of hedonic evaluation has been questioned though. It has been argued
that because these responses occur in decerebrate rats and anencephalic human
babies they may constitute sensory reflexes rather than hedonic responses
(Di Chiara, 2002; Wise, 2004; although see Berridge and Robinson, 1998 for
counter-arguments).

While the role of dopamine in hedonic evaluation may be debatable, there
is strong evidence that it is important for normal appetitive responses to reward-
ing stimuli. For example, the ability of conditioned stimuli to elicit approach
behaviour and promote operant responding for food rewards is dependent upon
dopamine (Dickinson et al., 2000; Wyvell and Berridge, 2000, 2001; Parkinson
et al., 2002). On the basis of this and other evidence it has been hypothesized
that dopamine systems are important for the energizing properties of rewards
(Salamone et al., 1997), and are critically involved in learning about rewards
(Everitt et al., 2001; Di Chiara, 2002; Schultz, 2002). Another suggestion is
that dopamine mediates the incentive salience of rewarding stimuli or enables
them to attract attention and become ‘wanted’ (Berridge and Robinson, 1998;
Robinson and Berridge, 2003).

Despite the widespread use of drugs with antagonistic action at dopamine
receptors in the treatment of schizophrenia, the effects of dopamine modulation
on food intake and cravings have been difficult to determine because most of
these drugs possess significant activity at receptors other than dopamine. There
is a lot of evidence to suggest that antipsychotic treatment is associated with sub-
stantial weight gain in patients, but recent data point towards the involvement of
serotonergic rather than dopaminergic mechanisms in these effects (Casey and
Zorn, 2001). However, evidence that dopamine manipulations affect food
craving in people comes from a recent brain imaging study. Volkow et al. (2002)
showed that exposure to food cues in combination with administration of the
dopamine agonist methylphenidate induced a significant increase in dopamine
levels that was positively correlated with ratings of desire to eat. Interestingly,
amphetamine, which acts to increase brain dopamine concentrations, also
increases craving for drugs (Leyton et al., 2002).

Implications for Food Addictions

The data reviewed so far suggest that modulation of brain GABA, opioid,
cannabinoid and dopamine systems affects food reward. There is also some evi-
dence (albeit limited) that pharmacological manipulations of brain reward
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systems produce concomitant changes in food cravings, thus providing support
for the suggestion that food cravings may be an emotional response associated
with reward-related behaviour. In accordance with the suggestion that feeding
and drug-taking are controlled by similar motivational processes, there is a great
deal of overlap between the pathways underlying drug and food reward. In fact,
it has been argued that drugs of abuse hijack the brain’s natural reward systems
by either mimicking the effects of reinforcers such as food or sex, or producing
exaggerated responses in specific reward systems (Koob, 1992; Kelley and
Berridge, 2002). Because the rewarding effects of drugs of abuse are thought to
contribute to their dependence-inducing properties, food addiction has been
proposed as a new and prevalent disorder. The popular media has actively rein-
forced this view, and it has even been suggested that food addiction may under-
lie recent rises in obesity in the USA and the UK. It is certainly the case that the
effects of food on brain neurochemistry are similar to those of drugs of abuse.
Both food and stimulant drugs like cocaine and nicotine increase dopamine
release in the brain (Di Chiara, 1995), while opioid agonists like heroin act indi-
rectly to increase brain dopamine, and alcohol enhances the effects of GABA
(Koob, 1992). But it should be noted that there are differences in food- and
drug-induced neurochemical effects too. Drugs of abuse generally evoke much
greater release of dopamine when measured using microdialysis techniques and
the dopamine response to drugs of abuse does not habituate to the same extent
as for food (Di Chiara, 2002). These differences suggest that drugs of abuse
may induce dependence via mechanisms that differentiate them from food
reinforcers. Another key difference between drugs of abuse and food relates
to sensitization. The incentive salience theory of addiction suggests that sensiti-
zation of dopamine-dependent drug ‘wanting’ underlies addiction. It is argued
that repeated administration of drugs of abuse increases cue-elicited craving,
leading to compulsive use (Robinson and Berridge 1993, 2003). While acute, ad
libitum exposure to palatable foods does not appear to induce sensitization,
there is evidence that chronic and restricted access to highly palatable foods
results in escalating levels of intake and adaptive changes in dopamine and
opioid systems that are similar to those observed following sensitization to drugs
of abuse (Uhl et al., 1988; Georges et al., 1999; Colantuoni et al., 2001; Kelley
et al., 2003; Vigano et al., 2003; Spangler et al., 2004). Furthermore, cross-
sensitization between chronic sugar intake and drugs of abuse has been shown
recently (Avena and Hoebel 2003a, 2003b). Thus, binge-like patterns of palat-
able food intake can induce neurochemical changes similar to those thought to
underlie addiction to drugs of abuse. In addition, abrupt withdrawal from
chronic intermittent consumption of sugar has been shown to induce effects that
mimic those observed following withdrawal from opiate drugs of abuse
(Colantuoni et al., 2002). A case could be made to suggest that repeated restric-
tion of food intake followed by excessive consumption (a pattern that is some-
times observed in bulimia) results in behavioural and neurochemical changes
that resemble an addicted state. In support of this, food cravings have been
identified as an antecedent to bingeing in some bulimic patients (Mitchell et al.,
1985) and there are often high rates of co-morbid drug abuse in bulimia (Bulik
etal., 1992).
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Concluding Comments

The evidence presented in this chapter suggests that food cravings may arise
from activation of brain systems associated with food reward. Manipulations of
GABAergic, opioid, cannabinoid and dopamine systems, which are important in
mediating reward-related behaviours, can induce or inhibit cravings. These sys-
tems have also been implicated in drug craving and addiction, raising the possi-
bility that people can become addicted to food in the same way they can
become dependent upon drugs. There are many similarities between the effects
of palatable food consumption and drugs of abuse on brain neurochemistry, but
the effects of drugs that are relevant to their dependence-inducing liability may
only be replicated by very specific feeding regimens. This suggests a possible dis-
tinction between pathological and everyday cravings. The latter may be related
to normal appetite mechanisms that encourage the consumption of foods that
have been experienced as rewarding in the past. Given that these are likely to be
energy-rich foods, cravings may serve an important function in the selection of
foods that are important for survival. Neural adaptations in brain opioid and
dopamine systems consequent upon binge-like or excessive patterns of palatable
food consumption may underlie more intense cravings that could contribute to
compulsive behaviour, but this is likely to be limited to individuals with highly
disordered eating patterns, rather than being a widespread phenomenon.
Clearly, further investigation into the relationship between food cravings and
brain reward mechanisms is warranted. In this regard, assessment of the neural
correlates of food craving and reward in humans using imaging techniques such
as positron emission tomography and functional magnetic resonance imaging
could prove informative. Finally, the development of pharmacological interven-
tions aimed at blocking, for example, cannabinoid- and dopamine-mediated
effects on food reward could be useful in the treatment and management of
pathological food cravings.
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Introduction

In everyday life, when you say ‘marketing’ most people associate it with communi-
cation and persuasion. ‘Marketing’ is advertising, merchandising, sales promotions,
samples, coupons and other measures aimed at increasing sales of a particular
product. It is not uncommon to talk about ‘marketing tricks’, implying that these are
measures to induce people to buy things which they neither need nor want.

In the academic treatment of marketing, the concept is somewhat broader.
The American Marketing Association (AMA) defines marketing as ‘The process
of planning and executing the conception, pricing, promotion, and distribution
of goods, services, and ideas to create exchanges that satisfy individual and
organizational objectives’. The British Chartered Institute of Marketing defines
it as ‘the management process responsible for identifying, anticipating and
satisfying customer requirements profitably’. Other definitions abound, but
most of them have a common core: marketing deals with bringing about
exchanges (Bagozzi, 1975), it designates processes for bringing about these
exchanges which occur on the selling side of the exchange (if the exchange is
goods or services for money), and it deals with processes which have the aim of
making these exchanges profitable for the seller and satisfying for the buyer.

Marketing processes thus occur on the seller side, but deal with the buyer side.
In order to bring about profitable exchanges, we need an understanding of what will
make a potential buyer buy and what will make them satisfied with the purchase,
so that they will come back for more exchanges in the future. This dual aspect of
marketing has been coined in the concept of market orientation, which is meant to
designate a business philosophy which tries to understand potential customers and
then manage business processes in such a way that one is responsive to the under-
standing of potential customers one has generated (Kohli and Jaworski, 1990).

Marketing parameters are those parameters at the disposal of the seller
that will have an impact on a potential buyer’s probability of actually buying.
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Historically, marketing theory is a descendant from economic theory, and in tra-
ditional economic theory there is only one parameter that affects demand: price.
The relationship between price and demand can be analysed in a price response
function. Marketing parameters as we know them today are a generalization of
the price response function, taking into account that there are other parameters
than price that are under control of a seller and that have an impact on demand.
These other parameters became fully visible to everyone in the post-World War
Il period, when discretionary incomes rose and manufacturers answered by
differentiating products and creating new forms of advertising.

The most well-known typology of marketing parameters is the famous ‘four
Ps’ — product, price, place and promotion. It has become so popular that it
even has entered some definitions of marketing, as the AMA example above
shows. We should note, though, that numerous other proposals for typologies
of marketing parameters have been advanced over the course of time.

In this chapter, we follow the classic distinction of four major marketing
parameters and look at them in the context of food choice. In food marketing, as
everywhere else, marketing parameters are defined as those parameters at the
disposal of the seller that have an impact on the probability that a consumer will
buy a certain food item. In a food context, the four major parameters are the
product itself — usually defined as the physical product including its packaging
and branding — all types of seller-controlled market communication relating to
the product, the way the product is distributed and made available for consumer
purchase, and the price of the product.

While we define marketing parameters as something that is under the
control of the seller, we should note that it is by no means always clear who the
seller is. The entity from which the consumer is buying food is usually a retailer,
but the retailer does not autonomously control all marketing parameters (even
though some would argue that we are on a route towards that state). The
retailer is the end of a sometimes quite complicated value chain, where actors
in primary agricultural production, in food processing, in distribution and a
host of auxiliary actors work together in bringing about the final offering which
is on the supermarket shelf. They jointly form marketing parameters, and they
jointly have an impact on consumer buying, even though not all of them may
think that way (Grunert et al., 2005). While consumer reactions may be central
to the management processes characterizing retailers and major food proces-
sors, they may not be central at all in the thinking of some producers of agricul-
tural commodities.

In the following, we go through the four major marketing parameters and
discuss their possible impacts on consumer food choice.

Products, Product Quality and Branding

For most people, products are the basic ingredient that is traded in an exchange
relationship. At least in the food sector, without a physical product, something
that can be prepared and eaten, there is no exchange.
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But when we look at the marketing literature, we find a term called ‘product
orientation’, which designates a business philosophy that is regarded as inferior
and, in the long run, unsuccessful. Theodore Levitt, who was one of the first to
coin the term (Levitt, 1960), contrasted it with the term ‘market orientation’,
which he regarded as the more promising business philosophy. This pair of
terms, which has been central to marketing ever since, conveys one simple mes-
sage: a successful business takes point of departure in consumers’ needs, not in
the physical products the business happens to deal in. In food, an implication
would be that the starting point of business activities should be an analysis of the
various needs consumers fulfil by eating, and not in the fact that one happens to
be a slaughtering company.

The message is simplified and exaggerated in order to get it across. A slaugh-
tering company will not become a confectionery producer overnight because
some analysis of consumer needs indicates that this may be a good idea. We can
even question the basic idea that production should follow consumer needs,
because there seems to be ample evidence that consumer needs also follow pro-
duction, at least in certain cases and up to a point. But the more moderate version
of the message, namely that the product development of food producers should
build on a thorough understanding of consumer needs and food choice, and
that such an understanding will increase the likelihood of success of new products,
has become widely accepted. Terms like ‘consumer-led product development’
(Grunert and Valli, 2001) or ‘market-oriented product development’ (Biemans
and Harmsen, 1995) are widely used in the food industry.

The relationship between products and consumers is thus a reciprocal one.
Products come about based on analyses of consumer behaviour, but once prod-
ucts are on the market they obviously have an impact on consumer behaviour.

A central term that we can use to analyse this reciprocal relationship
between consumers and products is product quality. From the consumer point of
view, quality is all that the consumer wants to get out of the product, and per-
ceived quality, when traded off against price and other costs, will be a major
determinant of food choice (Steenkamp, 1989). From the producer point of
view, it is necessary to translate quality as perceived by the consumer into techni-
cal characteristics of the product, so that production processes can be designed
in such a way that they will most likely result in product characteristics that
consumers will perceive as high or desirable quality.

Food quality has, from the consumer perspective, four major aspects these
days (Grunert, 2002). Sensory quality, and here especially taste, is perhaps the
most central quality aspect. Health, both in terms of nutrition and safety, has
become almost equally important in the minds of consumers. Convenience, not
only in preparation, but also in buying, storing, eating and disposing of, is a
quality aspect the importance of which has been rising. Finally, certain process
characteristics such as organic production, animal welfare and free of genetically
modified organisms (GMO) have been incorporated into the quality perception
by some consumers.

Quite obviously, a product’s quality can have an impact on consumer food
choice only to the extent it is perceived. Only few qualities of a food product are
what is termed search qualities, i.e. qualities which can be ascertained with certainty
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before the purchase. Taste and convenience are experience qualities (Nelson,
1970), i.e. qualities that can be experienced after, but not before the purchase; and
healthiness is even a credence quality (Darby and Karni, 1973), i.e. a quality which
remains intangible to the consumer after the purchase — after all, we do not expect to
feel healthier just because we have had an extra serving of vegetables.

Since most aspects of the quality of a product are unknown to the con-
sumer at the time of purchase, consumers form expectations about the qual-
ity. These expectations are formed based on quality cues (Steenkamp, 1990)
— pieces of information that are being used to infer the quality of the product.
Such quality cues can be part of the physical product, in which case we talk
about intrinsic cues (Olson and Jacoby, 1972). For example, it is common to
infer the expected taste and tenderness of a piece of meat from its visible fat
and from its colour (Grunert et al., 2004). In addition to that, the formation
of quality expectations can be based on extrinsic cues, such as the shop in
which the product is being bought, the price of the product, and of course the
advertising of the product.

Packaging is a hybrid in this respect. Packaging can be part of the physical
product and add extra quality to it: for example, by providing additional possibili-
ties for storage and serving and by providing protection while taking the product
home. In addition, packaging is a carrier of information, and may provide cues
which consumers use to infer the quality of the product. Exclusive packaging
is meant to raise expected quality, whereas degradable packaging may signal
environmental friendliness and hence a desirable process characteristic (Bech-
Larsen, 1996). Packaging usually also provides a range of cues related to healthi-
ness. Most of these are in the form of verbal information, like lists of ingredients
and best-by dates, but new developments aim at building sensors into packaging
that can signal when a product is going over into a stage where human consump-
tion is no longer recommended.

The perhaps most important quality cue is the brand (in cases where the
products are branded). A brand is a symbol or name that identifies a product as
being produced by a certain producer. Brands became prominent in the food
sector about 100 years ago, when some producers wanted to signal to consum-
ers that their products were of superior quality. When Danish dairy producers
installed quality control measures that allowed them to produce a consistently
high quality of butter, they introduced the Lurpak brand to signal this quality to
consumers. In this way, they could avoid that their butter was mixed with other,
inferior types of butter by wholesales and retailers, which was a prerequisite for
them to obtain a price premium. Consumers who were satisfied with the quality
experienced after the purchase could come back to retailers and ask for the same
brand, which for them had become a signal of the superior quality. When brands
become signals for superior quality in the minds of consumers, they can have a
strong impact on consumer food choice, and when consumers become brand
loyal, the brand attains brand equity (Barwise, 1993) for the producer. Obviously,
a prerequisite for this to occur is that the quality which the brand signals actually
is constant across products bearing that brand — otherwise the brand as a signal
of quality will become useless, and use of the brand as a quality cue will gradu-
ally be unlearned by consumers (Erdem and Swait, 1998).
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Branding has traditionally been the domain of food processors, but lately we
have seen a development where retailers try to take over some of the branding
function. This is a result of the structural development we have seen in the retail
sector, which has led retailers not only to have more power facing food producers,
but also to more head-on competition among themselves, which in turn has led to
a need for clearer positioning in the minds of consumers. Retail brands are not
strictly a new development, but have traditionally been interpreted by consumers
mostly as signals of low price and basic quality. More recently many food retailers
have tried to brand own products of higher quality, and try to teach consumers to
reinterpret retailer brands as signals which also can mean higher quality.

As the discussion has shown, it is generally difficult to isolate the effect of the
physical product on consumer food choice. Very rarely is the consumer con-
fronted with a physical product, and only with a physical product, when making
a choice. The product is ‘packaged’ in layers of information, which interact with
the physical product in affecting consumer choice. This has been additionally
reinforced by the increasing importance of product qualities which are by defini-
tion invisible at the time of purchase, like healthiness and process characteristics,
and which require informational cues for the consumer to be able to form
expectations about these qualities.

The experience qualities of the product, i.e. the sensory qualities and (if appli-
cable) the degree of convenience, become amenable to experience after the
purchase. Thus, consumers have a quality experience that they can compare with
their quality expectations, and it is a common assumption in research on con-
sumer satisfaction that the degree of satisfaction depends on whether expectations
are confirmed or disconfirmed (Oliver, 1997). However, as we have shown, not all
quality aspects are amenable to experience, and for those that are not — the expec-
tations about, for example, healthiness — may just be carried over from the pre- to
the post-purchase phase. In addition, we should also note that for those qualities
that can be experienced, the experience will be determined by a host of factors in
addition to the physical product. The most important factor here is how the prod-
uct is used — a good food product can be ruined by bad preparation, and a good
cook can prepare delicious meals even from mediocre materials.

The factors discussed on consumer quality perception before and after pur-
chase are summarized in the total food quality model (Grunert, 2005), which is
shown in Fig. 9.1.

Persuasion and Market Communication

Consumers are exposed daily to numerous stimuli urging them to buy or not to
buy certain food products. Some of them are marketer-controlled, whereas others,
while having similar effects, are not marketer-controlled — for example, food
recommendations by family members, colleagues, dieticians and doctors. Here,
we deal only with marketer-controlled information. We disregard communication
emanating from packaging, which we have dealt with in the preceding section.
We can roughly distinguish six types of market communication that are
(mostly) seller-controlled (Peter et al., 1999). The most prominent is advertising,
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usually defined as paid, non-personal information about the product, usually in
mass media. Labels are symbols or other informational cues that are standard-
ized across a range of products. In-store communication deals with displays,
posters and other stimuli placed in the environment where the purchase is to
take place. Personal selling involves direct personal interaction between buyer
and seller and is, for food products, mostly restricted to special stores and
sometimes special counters in supermarkets. Publicity is an unpaid form of
communication, usually in the mass media, which, while not completely under
marketer control, is many times prompted by press releases and other company
measures. Publicity has been rising in importance as a tool in food marketing,
because it can be used to communicate messages about the product which
would be illegal to advertise, such as health claims of functional foods. Finally,
sponsoring is a hybrid of advertising and publicity. The effects of sponsoring on
consumer behaviour are largely unknown, in spite of the large sums that go
into it.

The effects of market communication are usually analysed in terms of the
classical effects hierarchy. It comes in many versions, but the generic one is that
market communication first creates awareness, then comprehension, positive
attitude and finally purchase. Most models for measuring advertising effects try
to tap the various stages of the effect hierarchy, which obviously has close intel-
lectual bounds to bottom-up models of attitude formation of the Ajzen/Fishbein
type. We should also note that the classical effect hierarchy has been criticized by
arguing that there may be cases, notably impulse purchases, where awareness
can lead directly to purchase, and comprehension and attitude formation do not
occur before but after the purchase.

Awareness presupposes exposure. Only communicational stimuli to which
consumers are exposed can, obviously, have any impact on consumer behav-
iour. It is common to distinguish between accidental and intentional exposure
(Peter et al., 1999), depending on whether the consumer has made some effort
to get into contact with the information, for example by ordering a catalogue,
asking a shop attendant or visiting a website, or not. In the food area, the vast
amount of market communication effects occurs in situations of accidental expo-
sure. Consumers rarely make an effort to get information about new food products
or their characteristics, with food freaks, gourmet magazines, cooking clubs and
the like being the major exceptions. Under accidental exposure, there is a high
likelihood that the information will never be consciously perceived by consum-
ers. Much effort in market communication for food products therefore goes into
getting consumers’ conscious attention in a crowded environment. Unconscious
scanning of the communication environment probably takes place, but its effect
is expected to be limited to giving direction to the process of selective attention,
which determines which of the environmental stimuli are selected for further
conscious processing (Grunert, 1996).

In analysing the way advertising and other market communication stimuli
bring about attitude change, the most popular class of theories has been dual
processing models like the elaboration likelihood model (Petty and Cacioppo,
1986). When consumers are motivated and able to process the product-related
information, the elaboration of this information will result in the generation of
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positive or negative cognitive responses, which result in a corresponding atti-
tude change. When consumers are not motivated or not able to process
the product-related information, they may process peripheral cues of the mes-
sage, i.e. characteristics of the message that elicit affective responses, like the
people appearing in an advertisement, the use of celebrity endorsers, humour
and music. Such peripheral processing (as opposed to the product-focused
central processing) can also lead to attitude changes with regard to the product
advertised, although these attitude changes will be weaker and less stable.
Since much exposure to food advertising is accidental, taking place in situa-
tions where motivation or ability to process the information is low, and since
many food purchases are made habitually, we may assume that the processing
of food advertising is characterized to a great extent by peripheral processing.
This is in line with much current advertising practice, where the product-related
information is not in focus.

Since attitude changes resulting from peripheral processing are weak and
unstable, marketers will many times try to raise consumer involvement with the
product in order to induce central processing. The means-end approach
(Gutman, 1982) has been invoked in this context. The means—-end approach to
the analysis of consumer behaviour assumes that we can analyse the driving
forces of consumer behaviour by looking at how consumers, subjectively, link
perceived product characteristics to personal consequences and ultimately life
values by so-called means—end chains. Means—end chains can be measured
and analysed, and they can form the basis for the design of advertising strategy
that has the aim to increase the extent of central processing. The MECCAS
(means—end-chain conceptualization of advertising strategy) model for developing
advertising messages recommends communicating whole chains — from prod-
uct characteristics via personal consequences to life values — to consumers,
since this will increase consumer involvement with the product in question and
will hence increase the likelihood of central processing (Reynolds and Whitlark,
1995).

Figure 9.2 shows the result of a means—end analysis of a group of Danish
consumers with below-average consumption of fish (Nielsen et al., 1997). The
analysis shows that these consumers believe that fish is difficult to prepare and to
buy, that therefore it is a time-consuming dish which prevents one spending
more time with the family and in this way detracts from a central life value. A
communication campaign was then designed attempting to communicate the
chain easy-to-prepare — more time with your family — good family life. At the
same time, more convenience-oriented products were introduced in super-
markets. A pre—post measurement of the determinants of buying fresh fish, using
the theory of planned behaviour as a framework, showed not only an increase in
consumption of fresh fish, but also that the perceived control component had
lost its impact on purchase intentions (Scholderer and Grunert, 2001).

While many food purchases are habitual and low involvement, others are
not, and the recent increased interest in process characteristics has led to some
food purchases becoming more involving for certain consumer segments. Those
consumers who pay premiums for organic food, increased animal welfare or
GMO-free products will have a higher degree of involvement with these
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Fig. 9.2.

Results from means—end analysis of Danish consumers with below-average

consumption of fresh fish.

purchases. Consumer attitudes in such cases can be quite stable and resistant to
attempts to change them by communication. This was demonstrated in an
experiment trying to change consumer attitudes towards the use of GMO in food
production by various forms of communication (Scholderer and Frewer, 2003).
Not only did consumer attitudes not change at all, the only effect of the persua-
sive communication was that consumers’ likelihood to choose a GMO product
instead of a conventional product in a choice situation fell. We have here an
example of an attitude activation effect (Fazio, 1986): while the persuasive
communication did not change consumers’ attitudes, it did prime consumers’
existing attitudes, made them more accessible and hence more behaviourally
relevant.

Examples where professional advertising does not have the desired effect or
even backfires are not rare. Consumers live in a cluttered communication envi-
ronment and have developed effective means for screening out some informa-
tion and interpreting other information in such ways that it fits their existing
attitude structures. The role of advertising is biggest in inducing first trial pur-
chases of new products, when consumers have no previous own experience to
draw on.

Labelling deserves special mention, because it is so widely discussed (and in
some areas also widely practised) with regard to food. For the consumer, labels
are potential quality cues, and as for any other quality cues, their effect on con-
sumer choice will depend on consumer perception of whether the label is predic-
tive of any relevant quality aspect (Cox, 1967). Many labels are ignored or not
used because consumers do not know what they stand for, or what they stand for
is not regarded as relevant by consumers (e.g. labels guaranteeing certain
hygiene standards in farming, which consumers assume are met under all cir-
cumstances). Other labels, like some forms of origin marking, are applied to so
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many different products that consumers regard the underlying quality claim as
not credible. Some labels are indeed used by consumers, and in those cases a
number of studies indicate that misinterpretations of what the label stands for are
common (Laric and Sarel, 1981; Fotopoulos and Krystallis, 2001). Credible
labelling is especially important for credence qualities such as organic produce
(van Trijp et al., 1997; Bech-Larsen and Grunert, 2001).

Price Perception and Price Impact

The price parameter affects consumer food choice in at least two different ways.
Most importantly, of course, the price indicates what the consumer has to give in
order to obtain the product, and thereby relates the product to the consumer’s
and household’s economic means. In addition to that, prices are sometimes
used as indicators of quality, and may enter consumer decision making as a
heuristic in different ways.

All price effects are contingent, though, on consumers actually knowing the
price they have to pay for a product. Interestingly enough, that seems often not
to be the case. A whole range of studies (e.g. Dickson and Sawyer, 1990;
Vanhuele and Dreze, 2002) has investigated consumer price awareness, by
employing variations of a basic technique that involves asking consumers about
the price of a product that they had just put into their shopping basket. The
results differ somewhat by method and there also seem to be cultural or national
differences, but the basic result is stable and clear: a sizeable percentage of
consumers buy products without knowing their price.

This does not necessarily imply that consumers do not care about price.
Several explanations can be advanced for this interesting phenomenon. First,
consumers may have a general idea about the price level of the product and
assume that the price has not changed (in which case they should be able,
though, to make a reasonably accurate guess about the price). Second, consum-
ers may earlier have concluded that the price was reasonable, and they may
remember only this conclusion (in which case they would find it difficult to guess
the price). Third, they may assume that the shop in which they buy has low
prices, and that checking individual prices is therefore not necessary.

In addition to the question whether prices are indeed perceived, a good deal
of research has dealt with the question of how price information is processed
once it is perceived (Monroe, 1990). The basic price information processing
model in Fig. 9.3 summarizes the basic approach of this line of research. If the
price is perceived, consumers try to form an opinion on whether the price is
favourable or not; in other words, form an attitude towards the price. In most
cases, this involves comparing the perceived price to some kind of benchmark
price, which is termed the reference price (Winer, 1986; Gijsbrechts, 1993). With
frequently purchased food items, consumers may have a reference price for that
particular product, brand or variety. This will of course be based on price percep-
tion during previous purchases and other perceived price information. Helson’s
adaptation level theory (Helson, 1964) has been a popular approach to explain
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Fig. 9.3. Price information processing model.

how the reference price is formed as a weighted average of previously perceived
prices of the same product.

With less frequently purchased products or products that are new on the
market, the reference price that is used may refer to the product category, not the
particular brand or variety. Qualitative research based on think-aloud protocols
has shown that consumers try to construct reference prices even for products that
they have never bought before and which are one of a kind, like buying a Maori
souvenir when travelling as a tourist in New Zealand (Frances et al., 2002).

The tendency to form an evaluation of a price’s favourableness by compar-
ing it to a reference price can be exploited by sellers by providing explicit refer-
ence prices. Providing information about ‘previous’ prices, ‘marked down from’,
competitors’ prices or ‘downtown’ prices in airport shops are all attempts to pro-
vide price information which consumers can use as a reference price and which
is likely to result in favourable price evaluations (Mayhew and Winer, 1992;
Grewal et al., 1998).

There is no question that consumers sometimes use price as an indicator of
quality, although much of the research investigating this question has been of ques-
tionable validity. When consumers in an experiment are provided with no other
information about products they have to choose from than price, it is not aston-
ishing that they use price as an indicator of quality, but it is not very informative
either (Olson, 1979). More recent research has therefore concentrated on the
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role of price as a choice heuristic (Mitra, 1995). Choice heuristics are simplifying
rules consumers employ to make choices in situations which are low involve-
ment and/or time pressured, something which characterizes many food pur-
chases. Choice heuristics usually involve using only one or a few pieces of
information per product for making the choice, and price may be one of them.
Price can be the only criterion, or it may be used to narrow down the choice set
and then be supplemented by other criteria. Using price as a heuristic can take
various forms. If consumers believe the products to choose from to be fairly
homogeneous or believe that the differences that exist are not relevant, the heu-
ristic may involve choosing the product with the lowest price. If relevant quality
variations are assumed to exist, consumers may use price to find those products
which are in the desired quality bracket. That can imply choosing a product with
a medium price range (to obtain decent, but not top quality) or, in some cases,
even to choose the most expensive product.

The maximum price a consumer is willing to pay for a given product is called
the willingness to pay (WTP). WTP may be higher than the actual market price
for a consumer who has bought the product, and can be anything between zero
and the market price for those who did not. In well-functioning markets, eco-
nomic theory expects the market price to approximate the average WTP in the
market. For sellers, knowing consumers’ WTP is a question of central importance
in the context of new product development, and a variety of methods have been
developed to measure WTP for products not yet on the market (Lee and
Hatcher, 2001).

Distribution Channels and Modes of Shopping

Food products are distributed in various ways to consumers, and consumer
shopping environments are characterized by an increasing degree of complexity.
The bulk of food products are distributed via supermarkets and their bigger
brothers, hypermarkets. In addition, there is a renaissance of smaller shops in the
form of convenience stores. Speciality shops have been on the decline for many
years, but have managed to survive and occasionally even grow in certain niche
areas, often when integrated into bigger shopping malls. Farm-gate purchasing
and box schemes play a role especially in the area of organic produce. Internet
purchasing has been tried many times, and is working for some specialization
areas like wine, but otherwise has not yet been a breakthrough success, with the
possible exception of the UK (Grunert and Ramus, 2005).

Of course, manufacturers try to design distribution channels in such a way as
to maximize reach of what they believe is their target group, but the big retailing
chains have become such powerful actors these days that manufacturers no
longer are the dominant player in the food distribution chain. Distribution chan-
nels therefore rather come about by a complex interplay of several forces.

The main construct that has been developed and used to explain consumer
store choice has been store image (Pessemier, 1980; Chowdhury et al., 1988).
Store image is simply the consumer’s perception of the store, and is usually
assumed to be multidimensional, with quality and variety of merchandise, price
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level, service, atmosphere and convenience being typical dimensions. Desirable
store images can vary between consumers and also between situations for a
given consumer (Thelen and Woodside, 1997), and store image can therefore
be used as a positioning device by retailers.

In spite of much folklore about the effects of putting merchandise at various
levels of height in the shelf, putting certain items by the cashier or putting basic
food supplies like milk at the bottom of shop, so that shoppers have to walk
through most of the aisles to get there, there is only very limited published
research on the effect of store layout factors and effects of specific elements of
merchandising and product placement. One of the few exceptions is a recent
study by Esch et al. (2004), finding that impacts of displays on purchasing in the
shop are stronger when the product category is bought on impulse, when the
brand advertised is strong, and when the display design arouses emotion. Other
aspects of the store environment that have received some research attention
include shelf space allocated to a product, background music, and even use of
scents (Peter et al., 1999).

There have been some interesting attempts to apply Russel and Mehrabian’s
environmental psychology approach (Mehrabian and Russel, 1974) to retailing
(although most applications have not been in the food area). The basic tenet of
this approach, as illustrated in Fig. 9.4, is to characterize the store environment
by two dimensions: sense modality variables, which deal with elements like col-
our and temperature, and information rate, where the latter deals with the
quantity of information drawn from the store environment per unit of time.
Consumers exhibit emotional reactions to this environment, and correspond-
ing approach—avoidance behaviours, depending on the interaction of the two
environmental variables and their own personality. In other words, the way in

The environment

Sense and modality variables
information rate

Primary

emotional Behavioural
response _| responses
Pleasure Approach—
Arousal avoidance
Dominance

Characteristic emotions
associated with

Personality

Fig. 9.4. The environmental psychology approach to analysing retail environments.
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which a certain combination of music and a high information rate affects con-
sumers will differ between consumer segments. This approach has been used in
a number of retailing studies (Donovan and Rossiter, 1982; Bost, 1987; Groppel
and Bloch, 1990).

As already noted, food retailing via the Internet has not become a major factor
yet. This may not necessarily be because consumers do not like the idea. A recent
study (Ramus and Grunert, 2004) has shown that while some consumers reject
the idea because they miss the fun and personal contact of traditional food shop-
ping, others find Internet shopping by itself fun and exciting, and many appreciate
the convenience that goes with shopping from home and getting the merchandise
delivered there. The major hurdle here may therefore not be consumer behaviour,
but the difficulties on the retailer’s side. Internet selling involves that tasks which
the consumer up to now had to handle herself — packing the products and taking
them home - have to be taken over by retailers, involving a good deal of addi-
tional logistics and corresponding costs.

Market Orientation in the Food Industry

As noted in the introduction of this chapter, the core idea about marketing
parameters is that producers orchestrate them in such a way that they maximize
sales of their products, based on a thorough understanding of actual and poten-
tial customers. Businesses having this market-linked approach are said to be
market-oriented. Market orientation in the food industry has traditionally not
been very high, since the food industry was for decades more concerned with
cost-effectiveness and high-volume production (Grunert et al., 1996). With the
importance attached to product differentiation and value adding these days, that
has changed quite a bit, and the development of competencies in understanding
consumers has been a priority for many food producers. Therefore the food
industry today has a major interest in understanding the determinants of con-
sumer food choice - including, but not limited to, marketing parameters.
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1 O The Role of Context in Food
Choice, Food Acceptance and
Food Consumption
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Introduction

This chapter tries, quite literally, to both put eating into context and put context
into eating by adding contextual variables and considerations to the overall
treatment of food choice, food acceptance and food consumption. The goal of
the chapter is to achieve a much broader, more naturalistic view of what controls
eating. In research on contextual variables, many of us have come to believe that
context has as much influence as product considerations even though it is still
rarely included in research on food choice. That is beginning to change as we see
papers dealing with contextual topics appearing more frequently at conferences
and in journals. Nevertheless, the fields supporting both product development
and health sciences are still dominated by those with a product orientation and
or a patient orientation. The former include food technologists and the product
companies, and the latter include nutritionists, dieticians and physiologists.

Both product research and patient (or human) research are still usually
carried out in laboratories, despite consistent findings that laboratory research
produces different results from research carried out in naturalistic settings. The
reason for this is at least twofold. First, most researchers are strictly trained in
the laboratory tradition, and naturalistic settings require modified methods and
different concerns about control on the part of the researcher. Second, many
investigators feel that, ‘Contextual influences are a nuisance, because they
complicate the simplification process that is so successful in scientific analysis
... This facilitates identification of causes but entails the risk of stripping away
contextual features that are essential to the phenomenon under study’ (Rozin
and Tuorila, 1993, p. 12). This chapter tries to achieve a better balance among
consideration of the product, the person and the environment. The treatment
of contextual variables follows the distinction between laboratory and natural
settings in order to emphasize the differences in results obtained in different
contexts.

©The Authors 2006. The Psychology of Food Choice
(eds R. Shepherd and M. Raats) 179
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Defining Context and Categorizing Contextual Variables

At present there is no standardized terminology for context or classes of con-
textual variables. The words context, situation, location and environment are
used interchangeably in many discussions of context. The word ‘location’ might
be the most specific of these, often referring to a physical setting, whereas the
other three words refer to much more than physical location. Although in some
cases the difference between laboratory tests and natural tests is obvious, in
some cases the difference might be more subtle. A natural eating environment is
one that exists in nature without modification, such as the home, restaurant or
cafeteria. One can make slight changes to the natural eating situation for test
purposes; for example, add or substitute a food item in a cafeteria. Non-natural
settings include laboratories and questionnaire studies done outside eating
establishments, for example in the classroom. Defining a laboratory is more diffi-
cult because investigators like to think that some laboratories are more natural
than others. A laboratory is any eating situation designed by researchers for the
purpose of collecting data which is not normally an eating situation. Natural
eating environments contain a very wide range and number of variables; many
of these variables cannot be duplicated in the laboratory, nor can the interaction
of these variables. The easiest way, and perhaps the only way to study different
contexts, is to use natural contexts.

In general terms, context is defined as ‘the interrelated conditions in which
something exists or occurs’ (Merriam’s Dictionary, 2002). This very broad
definition gives the reader an idea of how broad and undefined context might
be. Within the field of sensory and consumer research on food there have been
attempts to define context. Rozin and Turorila (1993) begin their paper with
the statement, ‘Food acceptance cannot be understood without consideration
of context’ (p. 11). They define context in terms of a reference event, any
phenomenon involving a product, such as taking a bite of a food, or planning a
menu. They then state, ‘The context will be taken to mean that set of events
and experiences that are not part of the reference event but have some relation-
ship to it’ (pp. 11-12). This is a very broad definition of context, because many
people would argue that many parts, perhaps all parts, of one’s eating world
are interconnected. How much you ate for breakfast might affect your appetite
for lunch, and what you ate for breakfast today might affect your choice
tomorrow, and so on. Rozin and Tuorila distinguish two classes of contextual
influences, simultaneous and temporal (past and future), which will be discussed
below.

Before discussing contextual variables Rozin and Tuorila (1993) consider
the unit of consideration, distinguishing bite, dish, meal and pattern over time.
These terms indicate growing degrees of complexity and growing breadth of
temporal and spatial importance. Bites are usually eaten in a small time in a
single space, while diets cover much more time and much broader space. The
unit of context implies an increasing numbers of variables, with the variables
from the smaller unit (such as the bite) being included in the larger number of
variables in the larger units (such as the meal). Thus, food flavour is important
for bites, and also for meals, while dietary frequency is less important at the bite
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level and more important at the meal level. Meiselman (1994) notes that the
unit of context is related to different applications of food choice research: the
bite is related to sensory evaluation and product development; the meal is
related to food service/catering; and the dietary pattern is related to health.

At the 1987 Conference on Food Acceptability in Reading, UK (Thomson,
1988), Meiselman et al. (1988) defined environmental or situational factors as ‘the
numerous variables in our eating environment which make it easier or harder for
us to begin, continue, or complete a meal’ (p. 78). The authors’ perspective in that
paper was strongly related to the relationship between food acceptance and food
consumption, and the important role of context within that relationship (see
Marriott, 1995). For example, the presence of friends or family might enhance
meal continuation or completion.

Bell and Meiselman (1995) state that ‘Choice in eating situations is deter-
mined by the combination of the state of the eating/provisioning environment
prior to and during the choice experience, and the state of the individual prior
and during the choice experience’ (p. 292). The authors see the interaction of
the individual and the environment as critical in determining the outcome of
food eating occasions. The same individual in different environments might
produce different outcomes, and different individuals in the same environment
might have different outcomes. Bell and Meiselman propose two categories of
contextual variables: those antecedent to food choice, and those simultaneous
with food choice. Examples of the former are prior expectations and prior habits,
and examples of the latter are social facilitation and effort to obtain food. This
temporal distinction is similar to that proposed by Tuorila and Rozin.

By 1996, the chapter titles in the book Food Choice, Acceptance and Con-
sumption (Meiselman and MacFie, 1996) suggest that something was changing
in the preoccupation with products and product attributes. Chapters included
‘The socio-cultural context of eating and food choice’ (Rozin), ‘The contextual
basis for food acceptance, food choice, and food intake: the food, the situation
and the individual’ (Meiselman), ‘Marketing and consumer behaviour with
respect to foods’ (van Trijp and Meulenberg), ‘Economic influences and food
choice’ (Bonke) and ‘Attitudes and beliefs in food habits’ (Shepherd and Raats).
Many of these topics clearly represent the context in which a product is used
rather than the product itself. In the first chapter, Cardello (1994) gives a modi-
fied sensory- and product-oriented approach to what determines food accep-
tance, with the emphasis on sensory attributes and sensory liking, both of which
are moderated by ‘physiological status’ and ‘learning/memory/context/expecta-
tions’ (Fig. 1.1, p. 3). He acknowledges that food acceptance contributes, ‘along
with social, situational, and marketplace factors, to the choice and consumption
of food’ (p. 4). In that book, Meiselman (1994b) proposes that contextual
variables can be organized under three headings (food, individual, situation),
and notes the similarity of this approach to the marketing emphasis on product,
person and place.

More recently, Wansink (2004) presents a different categorization of environ-
mental influences, the eating environment and the food environment, and, more
than other reviews, attempts to organize environmental factors and explain possi-
ble mechanisms for their effects. The food environment deals with factors related
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to the way food is presented such as portion size, while the eating environment
deals with ‘ambient factors’ that are independent of the food such as social inter-
action. Wansink lists four factors in the eating environment (atmospherics,
effort, socialization, distractions) and five factors in the food environment
(salience, structure and variety, size, stockpiling, and shape of containers).
Wansink’s organization of contextual factors adds to other attempts, but we still
need an agreed-upon organization and terminology to assist in communicating
about context.

A number of technical journals deal with environment, but none appears
to address the concern with the interaction of people, products and situations.
The scopes of several major journals are presented below, taken directly from
their pages. The Journal of Environmental Psychology emphasizes the ‘study
of the transactions and interrelationships between people and their
sociophysical surroundings’, while The Journal of Environmental Medicine
focuses ‘on the adverse effects on humans of external physical, chemical and
biological factors in the general environment, primarily from a medical stand-
point’. The Journal of Occupational and Environmental Medicine presents
‘clinically oriented research articles . . . that can be readily applied in the indus-
trial or commercial employment setting’. In addition, a number of sociological
journals address environment, but usually concerns about protecting the nat-
ural environment, and address context from the perspective of social context.
None of these journals appears to address the interaction of people, products
and places.

Contextual variables

Studies that have investigated the effects of contextual variables on food
acceptance, food choice and food consumption are presented in two groups:
studies in natural eating environments and studies in laboratories and other
non-natural eating environments. A natural eating environment is a place
where people normally eat; for example, home, cafeteria, restaurant, hospital,
street market or other setting.

First I discuss several variables that I believe are critical in distinguishing
different eating contexts. For some time I have tried to identify which variables
are critical in distinguishing different testing environments or different contexts.
The following list is not based on strict criteria, but rather based on my own
experience.

1. Choice. Different environments give the consumer more or less choice.
The least choice is probably in the laboratory, where experimental subjects,
once they volunteer for a study, have no choice of whether to try the samples
and no choice of whether to offer an opinion of a product. Subjects are
expected to conform to expectations of investigators, are expected to sample
products, and respond using scientific techniques. I present data below indicat-
ing that having a choice or not having a choice might produce different product
perceptions.
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2. Meal context. When studying foods and beverages, it is important to remem-
ber that most food is consumed as part of a meal. Yet many food products are
tested individually rather than as meal components. Again, data indicate that a
meal context affects product perceptions.

3. Social context. Products are often tested in isolation; that is, panellists are
not permitted to speak with one another or are tested individually. Yet meals are
often social occasions, and data indicate that product perceptions might vary
with and without other people present, and the amount consumed varies with
and without other people present.

4. Enhanced physical environment. Most natural meals are consumed in rela-
tively pleasant surroundings with attractive dinnerware and other niceties. Labo-
ratories usually strip away these physical environmental enhancements. Does
the immediate physical environment make a difference in food perception and
food intake?

5. Confounding of people and contexts. One difficulty in studying the effects of
different environments is that different people are associated with different loca-
tions: students are found in universities, elderly in elderly housing, etc. People
and locations are not independent; they are confounded. When one moves from
elderly housing to university cafeterias, are differences in results due to the loca-
tion or to the people or to both? I return to this issue below.

King et al. (2004) combined these variables in a sequence of sensory evaluation
studies to determine whether these contextual variables affect scores from
product testing and affect the ability of consumers to discriminate products. These
results are presented below (see ‘Combining variables in the same study to investi-
gate product acceptance’).

Another approach to context has been through the concept of appropriate-
ness. Schutz (1988) argues that appropriateness is a more predictive measure
than liking to predict acceptability in given situations. Appropriateness is usually
measured by rating the appropriateness of different uses, attributes and situa-
tions of products. Seven-point scales from very inappropriate to very appropriate
have been used. These can include time of day (noon), occasion (birthday), where
served (kitchen), physiological states (food-deprived), how used (snack), psycho-
logical characteristics (depressed), person served (waiter), physical characteristics
(cold) and sensory characteristics (sweet). Others have experimentally mani-
pulated appropriateness by asking subjects to construct meals for different
activities in different physical locations, for example ‘eating while in the student
refectory’ (Marshall and Bell, 2003).

Variables studies in natural environments

Effort

The first study I conducted with contextual variables in a natural eating situation
addressed effort to obtain food. I was interested in this variable because our
experience at Natick suggested that effort to obtain food was critical in the
under-consumption of food by soldiers in training exercises out of doors
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(Marriott, 1995; Hirsch et al., 2005). In an earlier laboratory study, Engell et al.
(1996) had demonstrated that male subjects in a taste test drank more water
when the water was on the table (444 g water) than when it was 7 m away
(197 g) or 13 m away (187 g). Also, an earlier set of studies had found that more
accessible foods in cafeterias and buffets were eaten more (Nisbett, 1968;
Stunkard, 1968; Myers et al., 1980). Myers et al. (1980) observed staff, students
and visitors at a hospital cafeteria for 6 days near the check-out pay point. They
varied the accessibility of high- and low-calorie desserts, and observed that most
customers (about 70%) did not choose dessert. Of those who did choose dessert,
most (about 55%) picked the dessert in the more accessible location in front
rather than in back. People seemed more willing to overcome inaccessibility for
high-calorie desserts than for low-calorie desserts.

[ did two effort studies with my colleagues at Bournemouth University, UK,
using the student cafeteria/refectory (Meiselman et al., 1994). In study 1, we first
obtained 1 week of baseline measurement in which we sampled item selection,
item acceptance scores and weighed intake for a group of students. All measure-
ments were taken by student volunteers, who approached students in the cafe-
teria and asked them if they would like to ‘rate the canteen’. Students rated the
foods after their meal, which also gave us their food choices, and then they
returned their tray to the kitchen where we weighed the food waste out of sight of
the diners. During the effort week we moved the chocolate confection from its
place at the check-out and pay point to a separate line about 35 m away. To
obtain chocolate, students had to select and pay for their regular meal, then go to
a second line where they selected and paid for their chocolate. We expected
their choice and intake of chocolate to drop, and we expected their ratings of
chocolate to increase because it was more difficult to obtain. We were surprised
at the results: chocolate selection and intake dropped to almost zero, while the
hedonic scores of chocolate during baseline and during the effort condition
showed no difference. While students stopped consuming chocolate, their over-
all intake did not decline, because they substituted other accessory foods (fruit,
etc.) rather than adding more main meal items (meat, vegetable, potato).

Based on this first study we tried a second, longer and more complex effort
study. In the second study, we moved potato crisps (also known as potato chips)
about 70 m away during the effort condition. Instead of collecting data every
day of the week (Monday-Friday) we collected data on Tuesdays and Thursdays
only, for 2 weeks of baseline, 3 weeks of effort, and 3 weeks of recovery when
the crisps were returned to their original location. During effort, crisp consump-
tion dropped dramatically, and students substituted other starch items such as
potato and rice. Acceptance ratings of crisps did not vary over the three condi-
tions of baseline, effort and recovery. By the end of the 3-week recovery period,
crisp consumption had only partially recovered (Table 10.1).

We were very impressed by the large effects shown by the effort variable,
and we realized that contextual variables might produce larger effects than typi-
cally seen with product variables or consumer variables. This has shown to be
the case in subsequent research. We also began to realize that variables such as
effort could be of great practical use when people want to restrict their intake or
enhance their intake. Rather than develop ‘lighter’ foods or practise different
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Table 10.1.  Effort studies in a student cafeteria. (Adapted from Meiselman et al.,
1994.)

Move chocolate 35 m

e  Consumption drops to zero
e  Students substitute other accessory foods

Move potato crisps 70 m

e  Crisp consumption drops dramatically

e  Students substitute other starch

e  Crisp consumption does not quickly recover
e  Crisp ratings did not vary

Table 10.2. The effect of queuing on food preferences. (Adapted from Edwards,

1984.)
Potatoes

Delay Chicken Roast Boiled Carrots
No delay 7.28 6.42 6.27 6.76
3 min 6.94 6.16 4.50 6.11
6 min 6.75 5.05 3.67 6.14
9 min 6.50 4.44 3.42 6.20

n==62 n=98 n=32 n=>50

forms of self-control, dieters could use the effort principle to simply make their
food more difficult to obtain. Conversely, hospitalized or elderly patients might
be advised to make their foods easier to obtain to enhance intake.

Another way to make food more difficult to obtain is to increase waiting
time. While this is known to be a major problem in food service, there is little
published research. Edwards (1984) found that the acceptance rating of different
foods declined with longer waits, sometimes going from acceptable (rating > 5)
to unacceptable (rating < 5) on the 9-point scale (Table 10.2).

Cost

Using the same student cafeteria at Bournemouth University, the cost of food
was manipulated. This has been tried in laboratory settings (for example, with
auction methods) but rarely have published studies been able to manipulate
actual cost in a natural eating environment. Cost studies sometimes fund the
purchases by giving the subjects an initial amount of money to spend. Marketing
studies sometimes ask how much people are willing to pay for an item, but that
approach lacks the behavioural data we wanted to obtain. Our goal was twofold:
to examine the effects of cost on food choice and acceptance, and to examine
the impact of cost on healthy diet choice. At the time of the cost study, all food in
the student cafeteria was item-priced; we offered a set price meal consisting of
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meat, vegetable and starch (potato or rice), which was priced less than the three
items priced separately. Other item-priced food was available, and students did
not have to choose the test set meal. In naturalistic testing one usually depends
on the consumer to select the item offered; this is very different from the
laboratory where the subject usually has no choice.

In the cost study, hedonic ratings of the same food selected separately and
selected as part of a set meal differed. Overall meal ratings on a 9-point scale
were higher when people selected their own meal (7.21) than when someone
else selected a set meal (6.71); the same effect showed for vegetables with higher
ratings for self-selection (7.00) than set meal selection (6.15). Most interestingly,
selection of vegetables increased with set meals. We had demonstrated that stu-
dents will eat more vegetables when the price of eating vegetables is lowered by
inclusion in a set meal. In the laboratory, other methods have been used to study
product cost, for example the Vickrey auction method, in which paid subjects
use money given to them to bid on products (Lange et al., 2002).

Décor

The décor study was carried out in the training restaurant at Bournemouth
University. This restaurant is operated by students, with paying customers from
the local area reserving seats for lunch. One hundred and forty-two customers
ate lunch in one of two conditions: with traditional British décor with white
table-cloths, etc., or in an Italian decor with red-checked table-cloths, Chianti
bottles, etc. Data were collected on item selection, item acceptance and ethnicity
ratings. Restaurant patrons selected more pasta and more desserts on Italian
days (spaghetti 11%, 21%; macaroni 6%, 23%) than on British days, and less
fish (30%, 12%) and veal (25%, 19%). Further, the patrons rated their meal as
more ltalian on Italian days (Bell et al., 1994).

Music

Milliman (1986) varied music tempo in a restaurant. Slower music was associated
with a slower rate of eating and higher bar bills. Customers stayed at the table lon-
ger with slower music, suggesting that music might operate like the presence of
other people, extending duration in the eating environment (Table 10.3). North
et al. (2003) reported that customers spend more money on food, but not drink,
with classical music as opposed to no music or pop music (Table 10.4). They did

Table 10.3. Effect of fast and slow music on eating duration and expenditure.
(Adapted from Milliman, 1986.)

Variable Slow music Fast music Significance
Service time (min) 29 27 >0.05
Customer at table (min) 56 45 0.01
Food purchased ($) 55.81 55.12 >0.05
Bar purchased ($) 30.47 21.62 0.01

Estimated gross margin ($) 55.82 48.82 0.05
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Table 10.4. Classical music and expenditure. (Adapted from North et al., 2003.)

Expenditure (£)

Variable Classical music Pop music No music
Total drink 8.36 7.55 8.03
Total food 24,1320 21.922 21.70°
Total spend 32.522b 29.462 29.73°

Numbers with the same superscript letters (a,b) are not significantly different; numbers with dif-
ferent letters are different.

not measure eating duration. Milliman had reported higher bar bills with slow
music as compared with fast music.

The influence of other people — social facilitation

For a broader treatment of sociability and eating, the reader is referred to
Sobal (2000) who covers social facilitation, as well as commensality and
interaction: ‘Social facilitation is the positive enhancement of performance
when others are present’ (p. 121). Herman et al. (2003) have also recently
reviewed this area. A number of studies have been reported in natural eating
environments. Krantz (1979) reported that cafeteria customers purchased
more food when accompanied than when alone, and Klesges et al. (1984)
found that people eating alone in both fast-food and more formal restaurants
ate less than those eating with others.

De Castro and de Castro (1987) paid subjects to keep a diet diary for 1 week.
Every time the person ate or drank they were to fill out their diary indicating what
they ate, the amount and preparation of the food, the time and their hunger
level, and the number of people present. Fewer meals were reported eaten alone
(1.61 meals/day) than were reported eaten with other people (2.12 meals/day);
further, the meals eaten alone were smaller on average (1715 kd, 410 kcal) than
the social meals (2473 kJ, 591 kcal). De Castro et al. (1990) extended the
phenomenon of social facilitation to a broad range of eating situations. In diary
data, dinner energy > lunch energy > breakfast energy, and the number of peo-
ple reported at these meals is in the same order of dinner > lunch > breakfast.
Restaurant meals are reported to be bigger than meals at home, and the number
of people reported present at restaurant meals is larger than those at home
meals. Meals consumed with alcohol are reported to be larger than meals with-
out alcohol, and the reported number of people present is in the same direction.
Thus, there appears to be a strong correlation between amount consumed and
number of people present under a wide variety of conditions.

While a number of variables have been used to explain the social facilitation
effect, there has been continued interest in the variable of eating duration. De
Castro’s work suggested that eating duration might underlie social facilitation
(De Castro et al., 1990; De Castro and Brewer, 1992). Data from several studies
have shown that people eating with others stay longer in a variety of eating
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establishments. Sommer and Steele (1997) studied meal duration in a coffee
shop and in a restaurant. Mathey et al. (2000) observed longer meals in a cosy
setting (35 min) rather than a non-cosy setting (27 min) where subjects ate alone
in an undecorated space. And Feunekes et al. (1995) concluded based on
correlational data that increased duration was responsible for social facilitation.
Bell and Pliner (2003) studied eating duration in three natural eating situations.
They observed that people spent more time eating when more people were
present at their table in fast-food restaurants, worksite cafeterias and moder-
ately priced restaurants. Group sizes ranged from one to eight in the cafeteria
and restaurant, and from one to seven in the fast-food restaurant. When the
number of people present increased from one to five, eating duration increased
from 11 to 22 min in fast-food restaurants, from 13 to 44 min in cafeterias, and
from 28 to 59 min in restaurants. These are large increases, accounting for the
correlation of 0.49 between group size and eating duration. In follow-up
research, Pliner et al. (2003) independently varied group size and eating dura-
tion in a laboratory lunch. Meal duration was 12 or 36 min, and the number of
people at the table was one, two or four. They found that the facilitation of eating
was entirely due to eating duration. There was no social facilitation based on
group size alone. This initial finding needs further replication and study, but
duration might be like effort, a basic and potent contextual variable controlling
how much we eat. Like effort, duration might also have applied potential, with
people being able to influence food intake with changes in meal duration,
produced through social facilitation or other non-social means.

Edwards and Hartwell (2004) have applied the social facilitation pheno-
menon to the problem of under-consumption in hospitals. Many hospital
patients enter the hospital undernourished, and leave the hospital more under-
nourished. Edwards and Hartwell provided food to patients in the bed, by the
bed, or at a table in the centre of a multi-patient room. Food intake was the same
in the bed and by the bed, but higher at the table with other people. The authors
did not report duration of eating at the three locations (Table 10.5).

Positive and negative cues

In many eating environments, what people say can have an influence on food
choices and food appreciation. Some research in this area falls under the sub-
heading of social modelling below; social modelling refers to the impact of the
actions of influential people on the behaviour of others. We have also studied

Table 10.5. Social facilitation: the effects of eating locations in hospital. (Adapted
from Edwards and Hartwell, 2004.)

Variable Meals at the table Meals by the bed Meals in the bed
Energy (kcal) 1632 1348 1363
Protein (g) 59.2 48.2 442

Fat (g) 60.6 52.6 63.5

Carbohydrate (g) 226.4 181.2 163.9
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verbal social influence in a natural eating environment, in this case the training
restaurant at Bournemouth University (Edwards and Meiselman, 2005). In the
training restaurant, neighbourhood people pay for a three-course lunch in a for-
mal British setting with white table-cloths and uniformed waiters. The wait-staff
are students. We designed both positive and negative verbal conditions and
measured what customers selected and how highly they rated their food. Cus-
tomers are used to being asked questions by the student waiters so this probably
did not seem out of place in the training restaurant. In the positive condition the
waiter said, ‘To assist in your selection, could I just say that the “target dish”
[name] has been particularly popular this week (yesterday/last week)’. In the
negative condition the waiter changed the comment to ‘. . . has not been particu-
larly popular . . .". There was a strong effect on selection, with double the per-
centage of people selecting the target dish with the positive comment (41%) or
no comment (40%) as compared with the negative comment (19%). However,
there were no significant effects on the hedonic scores on a 9-point scale for the
no comment condition (7.5), positive condition (7.9) and negative condition
(7.8). It appears that people were deterred from selecting the negative target
dish, but once they did select it, they made up their own mind about liking it,
independent of the advice of the waiter.

Lighting level, the presence of art, chair comfort and many other variables
could be investigated for their effect on mood, and through mood, their effect on
food-related behaviour. There is virtually an unlimited number of variables
which could be identified in food eating environments, and studied for their
effects and their interactions. Within the food service sector many of these vari-
ables are the subject of folklore and proscriptions on what to do and what not to
do; it would be worthwhile to test many of these variables, for both their practical
advice and for the light the results would shed on how food choice and food
intake are controlled by the environment. Each variable might have a small or
even negligible effect, but the summed effects of many variables, or the inter-
active effects, might be larger. Many of these contextual variables might have
easy and potent application to a range of health issues such as under-nutrition in
hospitals and other institutions, and overeating in some other environments.

Conducting studies in natural eating environments

[ have suggested for some time that more studies be conducted in natural eating
environments (Meiselman, 1992a,b, 1993). While there has been an increase in
such studies, the great preponderance of eating research continues to take place
in laboratories. The reasons for this are several. First, many researchers are
trained in the traditional approach to research in which variables are varied one
or two at a time while all else is held constant. The problem with this in eating is
that eating might be controlled by hundreds of variables. How will we ever study
these one at a time? Second, there is an assumption that naturalistic studies are
difficult to set up. This is not the case, although it might take some effort on the
first one or two. Since the natural setting already exists, and the customers
already exist, the main effort is getting access to it through the manager. This is
usually made easy by the promise of data for the management, data that can
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often be put to use to improve service or reduce costs. Third, another bias is that
naturalistic testing is expensive. The opposite is often the case, because the natu-
ralistic situation already exists, the subjects do not have to recruited and paid,
and the data collectors often work within the situation. If a study involves a new
food product, the cost of that product might be an additional expense. Fourth,
one leaves the naturalistic eating situation alone, without any controls. This
reduces the difficulty and cost of naturalistic research. It is tempting to try to con-
trol the selection of foods or the costs or the waiting lines or any number of
things, but it is best to leave everything alone. This is difficult for researchers
trained to control the situation. These conditions naturally lead to some degree
of variation during the data collection period. The weather might change every
day; the customers might change every day; the chef might change; the food
might change — but if the data show consistent trends through this variation, then
these trends must be very robust.

Variables studied in other environments

The presence of other people — social modelling

In an earlier study, Engell et al. (1996) combined effort and social modelling in a
laboratory meal taste test study. Male subjects were served either alone or with a
confederate who was working with the experimenter. The confederate drank
either one small cup (55 g) or ten small cups (550 g) of water, which was either
on the table or across the room (7 m). Subjects drank more from the table (307 g
of water) than from across the room (226 g), and subjects drank more when the
confederate drank more (334 g) than when the confederate drank less (234 g) or
when the subjects were alone (233 g). Interestingly, there was no social facilitation
of eating although group size was either one or two (with confederate). Clendenen
et al. (1994) had observed that, with group sizes of one, two or four, whether
dining companions were friends or strangers limited social facilitation of eating,
but did not affect eating duration. The authors studied groups of one, two or four
female subjects at tables for four in a decorated laboratory. Groups ate more,
almost double, than singles, but groups of four did not eat more than groups of
two. Groups composed of friends ate substantially more than groups composed of
strangers. Groups of two took longer to eat (1715 s) than groups of four (1487 s),
who took longer than lone diners (766 s). Groups of friends did not take longer to
eat than groups of strangers. There appear to be limits to the social facilitation
effect. Sobal (2000) discusses commensality, i.e. with whom we choose to eat.

Meals and Mealtime

While some authors have claimed that ‘the meal’ is the basic unit of eating (Pliner
and Rozin, 2000), defining the word ‘meal’ has proved to be rather difficult,
because the definition is usually affected by the orientation of the speaker (see
Meiselman, 2004). For discussion of meanings of the word ‘meal’ the reader is
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referred to Meiselman (2000) and Appetite (1999, volume 32, issue 1). Consider-
ing how fundamental and important meals are to eating, research in meal
context has not been widely reported.

Whether appropriate mealtimes affect food ratings in questionnaire and taste
test situations has produced variable results. To some degree, different foods are
eaten at breakfast than at lunch. For example, Marshall (1995) reported that
national UK data showed that almost all cereal was consumed at breakfast (96%)
but only 44% of eggs and 53% of bacon. Birch et al. (1984) examined hedonic
ratings of breakfast and non-breakfast foods in taste tests at both morning
(08.00-10.00 hours) and non-breakfast (15.30-17.30 hours) times. They found
foods were more acceptable when tasted at the appropriate time. In question-
naires people usually assign higher ratings to appropriate foods at appropriate
times (e.g. breakfast foods at breakfast). But Kramer et al. (1992) concluded
from a series of three taste test studies that, ‘Serving food at times considered
inappropriate had little impact on food intake or hedonic ratings’ (p. 12). Sub-
jects rated breakfast foods more highly but ate more of lunch foods. The reader
interested in a broader treatment of meals is referred to the interdisciplinary text
on Dimensions of The Meal (Meiselman, 2000a). The reader is also referred to
the extraordinary data set on meals compiled for the Nordic countries, and avail-
able in the English book, Eating Patterns: A Day in the Lives of Nordic Peoples
(Kjaernes, 2001).

There has been very little published research on the combinations of foods
which compose meals. Assumptions of how meals are composed are risky given
the actual meal compositions reported. The large data set from four Nordic
countries (Makela, 2002) shows that other than a main dish and a beverage
(95%), only some meals contain a staple such as potato (60%), vegetable
(49%), trimmings (27-47%) and bread (10-37%). Further, while 92% of Nordic
respondents reported eating at least one hot meal per day, only 56% reported
eating a traditional proper meal. Earlier research studied how much each meal
component contributes to overall meal acceptance (Rogozenski and Moskowitz,
1982; Turner and Collison, 1988) and Hedderley and Meiselman (1995)
extended that research to naturally occurring student cafeteria meals. All of the
research has shown that the main dish contributes about half of overall meal
acceptance; Hedderley and Meiselman showed that this proportion increased for
sandwich and pizza meals where the main dish dominates. Some earlier research
by Moskowitz studied meal issues such as component compatibility (Moskowitz
and Klarman, 1977) and the effect of spacing on meal acceptance (time since
last serving; Balintfy et al., 1975). Meal context remains a little researched area
for those interested in food choice, acceptance and consumption. Studies on
combining several variables reported below suggest that meal context might be a
main controlling variable and deserves more attention.

Variety and Monotony in the Laboratory and in the Field

Variety and monotony have been studied as factors in food choice for some
time. Two recent papers call into question the traditional laboratory approach to
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studying variety and monotony. Meiselman et al. (2000a,b) provided a free
lunch meal to volunteer employees at Natick Laboratories. The monotony group
received the same meal (meat, vegetable, potato) for 5 days, while the variety
group received the same meal as the monotony group on Monday and Friday,
but three different meals on Tuesday, Wednesday and Thursday. Both food rat-
ings and intake declined for the monotony group, while food ratings stayed the
same for the variety group and intake actually increased slightly. This study rep-
resents the traditional, laboratory approach to studying monotony where sub-
jects have no choice of condition (monotony—variety) or diet.

Kramer et al. (2001) considered another way of approaching monotony/
variety. Natick Laboratories has extensive field data on soldiers eating army
rations for prolonged periods of time (see Marriott, 1995). They analysed
whether soldiers selected the same thing repetitively or selected a variety of
things. Interestingly, the majority of soldiers selected a highly varied diet.
There is a monotonic decreasing function relating frequency of consumption
to number of times consumed; that is, most soldiers ate each menu item once,
the next largest number ate each item twice, and so on. However, those who
selected items more than once gave the item slightly (but significantly) higher
hedonic scores. This was true for two different test sites, and for both all foods
overall and for main dishes analysed separately. The difference in value
between those eating items and those choosing it more than once varied from
0.3 to 0.8 scale points. These data present a more agreeable answer on
monotony: people who select items frequently out of choice like those items
more than people selecting the item less often. Monotony, as defined in the
laboratory, could be affected by the issue of choice; people who do not select
a monotonous diet might not like it, while those selecting it might be happier
with the food repetition.

Combining variables in the same study to investigate product acceptance

Recently King et al. (2004) studied a number of contextual variables in a planned
sequence of six tests to determine whether traditional laboratory sensory testing
produced the same discrimination between tests samples and the same hedonic
scores as tests containing various contextual variables. All of the tests used two
versions each of iced tea, salad and pizza. Test 1 was a traditional central loca-
tion test (CLT) with small portions of foods tested individually. Each test added a
new variable to the test design, so that by Test 5 all variables were present. Test 2
changed the food from small portions served individually to full portions served
as a meal. Test 3 added social contact and interaction from the typical non-social
CLT. Test 4 changed the social meal testing from a plain laboratory room to an
enhanced attractive physical setting. Test 5 gave the subjects a choice of two
beverages, two salads and two pizzas. Test 6 moved from the laboratory to a
neighbourhood restaurant. Each test had about 100 participants except for 35 in
the restaurant.

The addition of contextual variables produced differences in product dis-
crimination but not in all tests and not for all products. The overall effect was
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an enhancement of hedonic score with contextual variables, but this did not
work for the pizza. It is not clear whether context works differently for pizza and
other fast foods, or whether contextual variables work differently for different
product categories. Hedderley and Meiselman (1995) found that in pizza meals
the overall meal acceptability is determined almost entirely by the pizza product
alone, the other meal components having very little influence on overall meal
appreciation. This might account for the findings that pizza performed differently
in King et al.’s (2004) study. An alternative view is that the pizza product in fact
varied from test to test, although care was taken to ensure product stability
(Table 10.6).

There were differences in product acceptance across the six tests. Salad
acceptance increased from 7.0 to scores of 7.1-7.7. Iced tea acceptance
increased dramatically from 5.9 in the traditional CLT to scores of 6.8-7.3 in all
other tests. Pizza acceptance was the same in the CLT, the meal context and in
the restaurant, but decreased with addition of socialization (Test 3), enhanced
physical environment (Test 4) and choice (Test 5). Thus, addition of contextual
variables added from half to a full scale point in most cases, except for pizza.
Comparison of different versions of each product also changed with the addition
of contextual variables. This was most marked with the addition of socialization
in Test 3. Testing products in a controlled laboratory setting probably under-
estimates eventual product acceptance when the product is tested in the real
world with more contextual cues present.

Another test of the effect of context on product acceptance was carried out
by Hersleth et al. (2003). Eight Chardonnay wines differing in three product
characteristics were served either in a sensory laboratory or a reception room,
with or without food. Products were rated on a 9-point scale by 55 consum-
ers/wine users, each of whom completed all four sessions. The reception room
had groups of eight in an enhanced social setting. Context effects were as large
as product effects. The presence of food and the enhanced reception room
raised hedonic scores by 0.3-0.5 scale points (as did the product factors, one of
which reduced liking). The presence of food was a more effective enhancer in
the reception room than in the laboratory.

King et al. (2006) have recently attempted a partial replication of their labo-
ratory—field study working with a national food service company in the USA. In a

Table 10.6. Mean values for the overall meal and meal components across tests. (Adapted
from King et al., 2004.)

Meal

Test 1, Test 2, Test 3, Test 4, Test 5, Test 6,
traditional meal social environment  choice restaurant

component  (n=104) (n=93) (n=106) (n=106) (n=101)  (n=35) P value

Overall
Salad
Pizza
Tea

- 7.52 7.32 7.32 7.32 7.52
7.0° 7.5abe 7.620 7.1be 7.78 7.43bc 0.0021
7.23b 7.23b 6.5° 6.92bc 6.7°¢ 7.42 0.0032
5.9° 7.0° 6.82 7.22 7.12 7.32 < 0.0001

Numbers with the same superscript letters (a,b,c) are not significantly different; numbers with different
letters are different.
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series of three studies, products were compared in: (i) a laboratory CLT with a
pre-recruited sample; (ii) a product test in a restaurant with a pre-recruited sam-
ple; and (iii) a national sample drawn from the same chain restaurants in other
locations. The results showed the same pattern as the earlier study (King et al.,
2004): the laboratory CLT produced lower scores than either on-site study. And
the restaurant product test produced lower scores than the actual restaurant sam-
pling with real customers. Approximately half a scale point divided each pair of
tests (CLT < restaurant test < restaurant meal). This is further confirmation that
laboratory testing underestimates product acceptance in a natural setting. And
once again, giving consumers a choice and providing a meal context appeared
to influence results.

Comparing the same product in different environments

Context has been studied in two basically different ways. First, as described
above, individual contextual variables have been identified and studied in con-
trolled testing, either in natural eating environments or in laboratory settings.
Another approach to studying context is to keep the food product constant and
vary the environment in which the product is studied. We have conducted a
series of food tests in naturalistic settings. The results have shown uniform differ-
ences. These studies on acceptance of food in different contexts are paralleled by
earlier work on consumption in different locations. Coll et al. (1979) observed
food choice patterns near the check-out point at nine different sites including a
fast-food establishment, cafeteria and sandwich bar, and a faculty club. They
observed that people ate much more in restaurant settings than in snack settings,
leading them to conclude: ‘The major influence on how much people choose to
eat is where they eat . . .” (p. 797).

In the first study on acceptance in different locations (Meiselman et al.,
2000a,b), we brought packaged army rations to Bournemouth University and
served them on china plates in both the student refectory and the training restau-
rant, both of which had paying customers choosing from a selective menu.
Diners did not have to select the test meal. But for those diners who did select the
test meal, the diners in the restaurant rated their meal approximately 1 scale
point higher on the 9-point scale (7.06) than the students (6.17), and every
product except one rated lower in the student refectory. A second study at the
University of East Carolina, USA, compared three different locations: a training
restaurant with paying customers eating a no choice lunch, students in their cafe-
teria with choice, and students in a sensory laboratory with no choice. The res-
taurant and dining hall customers both paid for their meal. Results again showed
a difference, with a 1.4 scale point spread between restaurant (6.67) and cafete-
ria (5.28), with the laboratory falling in between (5.79), although still almost 1
scale point below the restaurant.

In neither of the above studies was it possible to examine demographics to
understand the problem of confounding of subjects and locations as discussed
above. Edwards et al. (2003) conducted a larger-scale study of ten locations
using an identical chicken and rice product which was centrally prepared and
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distributed to the different sites. Customers were both paying and non-paying,
and most customers had a choice of food. The demographics of the groups
were quite wide, with one group of young people (age 13-17 years) and several
groups of older people (65+ years), groups of both males and females, and
both smokers and non-smokers. The hedonic scores again ranged over 1 scale
point from the army camp (6.63) and university staff refectory (6.64), private
boarding school (6.66) and freshman buffet (6.69) to the restaurant (7.58) and
the 4-star restaurant (7.63). When data were rearranged by age group, there
was a regular increase in hedonic score with age, except that the age group
46-65 years was transposed with the oldest group (65+ years) for the highest
scores. The range from lowest to highest scores by age was approximately 0.8
points, about the same as the spread by location. The same population groups
were tested in the different environments; for example, the university staff
members were tested in their cafeteria/refectory as well as in a private house
party, and were also included in the training restaurant sample. Students
were tested at freshman week and in the student refectory. The same groups
produced different hedonic scores when tested in different environments
(Table 10.7).

The results of these tests are uniform. Institutional settings show reliably
lower acceptance scores when identical products are tested in different locations;
conversely, restaurant settings show reliably higher scores, usually about 1 scale
point higher. It is important to keep in mind that most foods are rated within the
range 5.5-8.5 on the 9-point hedonic scale. A 1 point difference is a large
difference, and can often determine whether a company decides to further
develop a prototype product or commercially produce a test product. Our
current hypothesis (Edwards et al., 2003) is that consumer expectations produce
at least part of these location effects. When we compared what people expected
(Cardello, 1994; Cardello et al., 1996) and what actually occurred in the
different settings, the two data sets agreed. Customers enter different eating

Table 10.7.  Ratings of overall acceptability on different locations.
(Adapted from Edwards et al., 2003.)

Location/situation Mean rating N
Army camp 6.63 43
University staff refectory 6.64 36
Private boarding school 6.66 88
Freshers’ week buffet 6.69 83
Private party 6.99 77
Elderly residential home 7.052° 43
Student refectory 7.09%° 33
Elderly day-care centre 7.09%° 33
Restaurant patrons 7.58° 19
4-star restaurant 7.63° 32

Numbers with the same superscript letters (a,b) are not significantly differ-
ent; numbers with different letters are different.
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establishments with different expectations, and they rate their food accordingly.
Thus, it would appear to be difficult to change these impressions by changing
the products, because the product is probably not controlling the expectation,
especially in the short term.

Conclusions

1. A number of variables have been demonstrated to contribute to the contex-
tual or environmental effect in eating. This list includes effort to obtain food, the
number of people present, eating duration, positive or negative verbal feedback,
cost, time of day and mealtime.

2. Many further variables need to be identified and investigated. A difficult challenge
ahead lies in determining how these factors integrate into an eating experience.

3. The effects of contextual variables can be large; context effects are as large
as, and often even larger than, product effects. A major reason for considering
contextual variables is the large size of their effects.

4. Contextual variables can show dramatic effects on eating amount, including
the cessation of eating (e.g. from effort) and large increases in eating (from
socialization and duration).

5. Contextual variables can also show large effects on product appreciation,
producing enhancements of food acceptability of 1 scale point or more on the
9-point scale. These differences are often the difference between whether a
product will be further developed and commercialized or abandoned.

6. Contextual variables are easy to observe/manipulate in natural eating
environments, demonstrating the robustness of these effects across a wide
range of conditions.

7. Instead of manipulating contextual variables in natural eating environments
or laboratories, contextual variables can also be demonstrated by comparing
reactions to the same food in different eating situations. Studies in natural eating
situations reliably show that institutional food is rated lower than restaurant food.
This finding has important implications for major feeders such as hospitals and
schools, the military and airlines.

8. Laboratory ratings of food acceptability are also reliably lower than for food
served in enhanced environments or in restaurants. Since so much of the food
industry depends on laboratory testing of food acceptability, it is important to
realize that such testing underestimates the acceptability of that food in a natural
context.

9. A number of variables appear to contribute to the differences between
laboratory-based studies and field studies, or, in general, between different
eating locations. These variables include: (i) presenting food in a meal context
rather than as individual meal components; (ii) socialization during the meal and
the concomitant variable of eating duration; (iii) whether diners choose their
food or are presented their food without making a choice such as in the labora-
tory; and (iv) the confounding between people and locations; the fact that differ-
ent people are found in different eating locations. These variables have been
studied together in recent contextual research.
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1 1 The Impact of the Media on
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Introduction

An important question for health promotion, government and indeed the food
industry is how the public understands media messages about the safety of
foodstuffs and whether this impacts on the purchase, preparation and con-
sumption of food (Miller and Reilly, 1994, 1995a,b; Reilly and Miller, 1997;
Maclntryre et al., 1998).

This chapter looks specifically at food ‘risks’ and public understandings of risk
messages as assessed in work carried out at the Media Research Unit at Glasgow
University. It has been argued that the effects of the media on public attitudes and
behaviour are mainly negative. But such a view of the ‘malign’ influence of the
media assumes that the media’s impact is straightforward and direct (Eldridge and
Reilly, 2003). Consumers and especially children are perceived as vulnerable and
thought to be at risk from media messages. The problem with such as view is that
people do not passively absorb all media messages but rather they interpret and
contextualize new information (Miller and Reilly, 1994). It can be argued that they
do so in relation to a range of factors, including their own past history and experi-
ence, and deploy a range of assumptions on, for example, the credibility of infor-
mation sources, before deciding what information to believe or reject (Reilly,
1998). This chapter discusses how the nature, content and route of provision of
media information may affect perceptions of risks and impact on food choices.
The main risks highlighted will be those around salmonella in eggs, bovine
spongiform encephalopathy (BSE) and genetically modified (GM) foods.

Methods
The first component of the research involved the analysis of media outputs on food
risks from 1986 to 1998, which included both television and newspaper accounts.
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The result is a large archive on media coverage of food risks in Britain for that
period. Certainly the influence of the media on public opinion cannot be
predicted or assessed by a reading of media content alone, but access to a sub-
stantial archive does allow for the analysis of how stories appear and, more
crucially, disappear from media agendas (Kitzinger and Reilly, 1997; Reilly,
1999, 2001).

Focus groups were convened across the UK to investigate how media
messages were received, understood and acted upon by the public. These were
carried out at different stages between 1992 and 1998. We studied ‘pre-existing’
social groups (people who knew each other through work, friendships or family
connections) in order to preserve the ‘elements of the social culture within which
people actually receive media messages’ (Eldridge et al., 1996). The sampling of
the groups was purposive, and was designed to ensure the inclusion of a range
of sociodemographic characteristics rather than to generate a representative
sample of the general population (Reilly, 1997; MacIntyre et al., 1998; Philo and
Reilly, 1998). We report here on a number of different aspects of the findings
from the focus groups.

Within each focus group session respondents were asked to fill in a question-
naire (on biographical details and use of media products) as well as participate
in a ‘news game’ (effectively writing their own news bulletin with the aid of still
photographs taken from television programmes and newspapers relating to
food). They then took part in a discussion about different food issues.

The groups were 56% female and 44% male and ranged in age from 16 to
73 years. Seventy-nine per cent of the respondents read a daily newspaper and
watched at least one television news programme regularly. More of the respon-
dents read a tabloid newspaper (67%) on a regular basis. Regional tabloid
newspapers were bought by a high percentage of respondents within each
country: England (72%), Wales (65%), Northern Ireland (73%) and Scotland
(71%). The majority of television news programmes watched were the early
evening bulletins (74%). BBC News was preferred by more people than ITN
News or Channel 5 bulletins while a smaller number watched Newsnight (10%)
or Channel 4 News (16%) regularly. Only 7% had ever purchased magazines
specifically about food.

The ‘News Game’ Exercises

Respondents were given a set of photographs and asked to construct a news item
about food. The photographs included images of government and opposition
spokespeople, government officials, scientists, pressure group representatives,
food industry officials, food producers, retailers and consumers. There were also
pictures of different foodstuffs included such as eggs, meat, cheese, etc. and dif-
ferent food outlets. The exercises were used to show that respondents were
familiar with the basic language and structure of news and that they did have
good recall and understanding of a number of specific concerns about food.
More than half of the stories written centred specifically on BSE. All of
these were ‘negative’, in the sense that they were always critical of government,
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farmers or the food industry and concerned with a seeming lack of attention to
‘victims’.
Examples of the types of stories written were:

Today the government announced that they were going to award the farmers of the
UK a subsidy to help them overcome the hardships occurred since the BSE crisis of
1996. Roger Tallis, a farmer’s spokesman, claimed that the subsidy was not enough
to cover the hardships suffered by the industry. Ronnie Richardson, whose wife
died from CJD [Creutzfeldt-Jakob disease] said the victims deserved more compen-
sation than the farmers. Frank Dobson, Health Secretary, commented that the
question of compensation cannot be addressed until such times as the report from
the BSE inquiry is completed.

(Local café workers, Inverness)

Despite the BSE crisis having emerged 10 years ago, history may show that succes-
sive agricultural and government policies have been ineffectual in establishing
confidence in British beef. The public seem to have to rely on consumer and food
programmes for update and information on the situation. Food safety is forefront in
the public’s mind and many feel they are not being kept sufficiently informed. The
more cynical observers among us tend to believe that money is the primary factor
in this.

(Sports centre employees, Coleraine)

Families of the victims of CJD, the human form of BSE, were today in Parliament
to tell the BSE inquiry their stories. While it has been 10 years since we were first
told there was no risk from BSE and that infected meat would not get into the
food chain, it has become clear that some people are getting this horrific disease
who should not. Family lawyers said that it was the government’s responsibility
to compensate the victims because it was their fault that BSE had been allowed to
so infect the British food chain. They went on to say that it would be a travesty of
justice if nothing were done about the victims of the BSE fiasco as the govern-
ment had finally come out and admitted there may be a link between the two
diseases.

(Chefs, Swansea)

Stories written around genetic modification were based mainly on the fact that
some products were on supermarket shelves and criticisms that the risks poten-
tially associated with them had not been taken into proper consideration:

Food that we consider to be naturally ‘healthy’ is being genetically engineered for a
longer shelf-life and cosmetic purposes, the long-term effects of which are not made
available to the general public. Consumer watchdogs are concerned that the indus-
try is veering towards profit rather than nutritional values of fresh food.
(Unemployed, Wishaw)

Genetically modified foods are now on our supermarket shelves. While the
government have claimed that they are entirely safe to eat, consumer groups are
concerned that yet again we are being put at risk from foods which have not been
proven to be entirely safe. Following on from the problems with BSE in British beef
it is clear that measures are going to have to be taken to ensure that the public are
not being forced to purchase any of these products without their full consent. This
means they should be clearly labelled at least and, more importantly, that research
is carried out to reassure the public that there are no risks. The government have
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promised that it is taking consumer concerns very seriously, but until something
more happens it seems that the public are simply not buying the stuff.
(Nurses, Belfast)

A small number of stories were written specifically about salmonella or food poi-
soning in general. These tended to centre on the need for ‘proper’ hygiene and
cooking practices:

Following a spate of recent food poisoning episodes of salmonella nation-wide,
more advice is being given to consumers on how to ensure they say safe. An
announcement made by Frank Dobson, Health Secretary, today stated that the
public should be more vigilant in the preparation and cooking of certain foods.
Top of his list came eggs and poultry which he said should always be thoroughly
cooked, particularly when being served to children and old people. For the rest of
us it seems that using common sense and not taking unnecessary risks by under-
cooking or improperly storing food is the main way of ensuring levels go down.
(Ancillary nursing staff, mixed, Bedford)

A report today said that food poisoning levels are on the increase in Britain because
of the growth of small outlets such as cafes and food-vans. Consumers should take
care when deciding where to buy fast-food from, and make sure that anything they
do buy is properly cooked.

(16-year-olds, mixed, Oxford)

There were a small number of stories that took a generalized look at food issues,
incorporating a number of different ‘risks’ and, more specifically, the need to
look into the costs of organic farming:

Surveys have shown that most food products on sale in supermarkets carry an
element of risk because of additives, preservatives or, in the case of red meat,
irresponsible methods of production. Frank Dobson, Health Secretary, and the
Minister of Agriculture have recently met to discuss long-term plans to introduce
healthier and safer food. Outcries have come from the general public about the cost
of organically grown food. The two Ministers are hoping to obtain government
funding to assist food producers with the aim of keeping prices realistic.

(Crisis care workers, mixed, London)

Responses to Different Food Risks

The story of food safety as a public issue in Britain illustrates the important role
different organizations play in helping to either discourage or encourage
debate on food safety issues. It is certainly the case that most food safety
‘scares’ arose at a particular juncture in history for particular reasons. It is also
the case that their rise and fall from the media can occur for a number of different
reasons. There are a number of ‘news values’ which may be relevant to the
appearance of food in the news sections (as opposed to food or health sections)
of newspapers, television and radio. These are ‘scientific advances’, ‘divisions
amongst experts’, ‘matters of state’, ‘division in the government’ and ‘govern-
ment suppression’ (Kitzinger and Reilly, 1997; Eldridge and Reilly, 2003).
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These criteria for newsworthiness have been in place for a number of the high-
profile risk stories such as salmonella, BSE or GM food.

Salmonella in eggs

On 3 December 1988 the then Junior Health Minister, Edwina Currie, told ITN
Neuws:

we do warn people now that most of the egg production of this country, sadly,
is now infected with salmonella. If however, they’'ve used a good source of eggs,
a good shop that they know, and they’re content, then there seems no reason
for them to stop. But we would advise against using raw egg — mayonnaise and
dressings and bloody mary’s and that sort of thing. They are not a good idea
anymore.

(ITV, 3 December 1988)

The remarks triggered a crisis. Within days egg sales had fallen by up to 50%
(House of Commons Agriculture Committee, 1989) and the egg industry was in
disarray. To understand why salmonella in eggs came upon the public scene it is
necessary to explore a number of issues.

The emergence into the public sphere of Salmonella enteritidis PT4 as a
potential health threat reflected the political stance being taken on its existence
and on the treatment of other food risks (Reilly, 1999). Throughout 1988 mass
media coverage of food-borne risks had been varied, if not remarkably exten-
sive, and covered salmonella in pepperoni sticks, bean sprouts and frozen or
chilled chicken, paratyphoid from frozen curry meals, meningitis from Greek
goats’ cheese, and listeria in pre-packed salads and cheese. Added to this were
the more readily recognizable stories about outbreaks in, for example, restau-
rants, takeaways, hospitals, overseas holiday resorts and one in the House of
Lords (May 1988). From January to the end of November 1988 there were a
total of 263 national press and television stories about these issues. Seventy-four
per cent of the stories were framed around individual consumers’ and food out-
lets’ hygiene and cooking practices.

The issue became relevant in policy circles because the number of cases of
S. enteritidis reported in England and Wales had increased between 1981
(1087) and 1987 (4962; Public Health Laboratory Service annual report data).
By the end of 1988 over 12,522 cases had been reported, a third of all known
salmonella cases. S. enteritidis PT4 had come to light first with the publication of
research by the American Centers for Disease Control (CDC) in April 1988 (Dis-
patches, Channel 4, 25 October 1989). The CDC study claimed that salmonella
was occurring in eggs, not only on contaminated eggshells but within the eggs
themselves. The advice from the USA was that for complete safety from salmo-
nella food poisoning, eggs should be boiled for a minimum of 7 min, poached
for 5 min, or fried for 3 min on each side. This view was met with scepticism on
the part of British health experts who claimed that the particular strain of salmo-
nella in question, S. enteritidis PT4, was not commonly found in eggs in Britain.
According to one Department of Health and Social Services spokesman, ‘there
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was no reason for any new advice about preparing eggs and chicken, beyond
observing normal hygiene and ensuring both are thoroughly cooked’ (The
Times, 16 April 1988). But enough concern was felt for the Department of
Health and the Ministry of Agriculture, Fisheries and Food (MAFF) to set up a
joint government working party to investigate the rise in cases. In August 1988
the Department of Health issued a warning to hospitals about the risk of eating
raw eggs (but not to the public and producers until November). Figures released
by the department, based on data from the Public Health Laboratory Service,
showed that some 21 cases of salmonella in 1988 had been linked to eggs
(Guardian, 27 August 1988). More evidence of the problems with S. enteritidis
PT4 appeared in a paper in The Lancet in September 1988. Then, on 2 Decem-
ber, Plymouth Health Authority took action and banned eggs from all of their
hospitals. It was at this point that Edwina Currie made the issue public.

Instantly, a number of different interest groups, namely the Department of
Health, MAFF and the egg industry, were forced to become involved in an issue
of public concern with which they were not ready to deal. What Edwina Currie
had unleashed, however unintentionally, was a number of problems associated
with drawing public attention to a potential health risk which cuts across com-
mercial interests. A number of very different positions were taken on this issue,
as is clear from television news following Currie’s statement.

Advice to consumers from the Department of Health was that while eggs
were a public health problem, individual eggs were unlikely to be infected. Pre-
cautions to be taken included stopping eating raw eggs or foods made with raw
egg. While it was admitted there was a risk, it was seen as an ‘acceptable’ risk for
healthy people to eat soft eggs. Those deemed vulnerable (i.e. the elderly, young
children, pregnant women and those with lowered immunity levels) were
advised to eat eggs that had been cooked until they were hard (ITN News, ITV, 5
December 1988).

The egg production industry demanded that something be done to restore
public confidence in eggs, claiming that the Minister’s remarks were costing them
£5 million per week and that the threat of bankruptcy loomed as many produc-
ers began to lose orders. The issue of blame became paramount. While it was a
mark of government concern that a new voluntary code of practice for the egg
industry was to be introduced, in the early stages of what would become known
as the ‘eggs crisis’ blame was firmly put in the lap of the Minister who had
brought the issue to light. MAFF blamed Edwina Currie, claiming that she had
been ‘factually incorrect’ in her statement which had been made without consult-
ing them. The egg producers threatened legal action against Edwina Currie and
demanded a full retraction and/or her resignation for the damage she had done
to the industry. But Currie refused to retract her words and was eventually forced
to resign 2 weeks after making her statement following immense pressure.

With awareness raised, the government had to respond very quickly to the
problem. A committee was set up to investigate the salmonella affair. In addition,
a damage limitation strategy was necessary as the main protagonists were at
pains to ensure that pu