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1 Introduction
Widely held assumptions
and methods

We all share the same obsession, an obsession that is not a sign of a psycho-
logical disorder. Well, it is not disordered for the vast majority of people and,
statistically speaking, the odds are in your favour that you are one of them.
People obsess about food all day long and never get bored doing so. Eating is
an essential need, and without food we would die within a matter of weeks. No
persuasive argument or manipulation can stop one thinking about eating, and
this socially ingrained, biologically predetermined obsessive tendency around
food is as it should be. It is right that all humans are ‘hardwired’ to obsess
about gathering, preparing and consuming food. If we were not so obsessed
with eating, we would not have made it this far on our evolutionary journey.
In short, it is acceptable, appropriate and altogether normal to think about
eating . . . a lot!

In this book, we explore what it is that controls, manipulates and elicits
eating behaviour. We will cover the way that the brain and body control eating,
the environmental factors that infiltrate the consciousness to make us think
it is time to eat, and childhood, to unravel how eating behaviour develops
within the individual – which provides the cornerstones to each individual’s
eating behaviour. I do not attempt to sensationalize the subject by looking
only at the rare or pathological; rather, the reader will be offered an explanation
from the perspective of the average person. The book is punctuated with side-
shoots and offers some insights into eating behaviour that has gone wrong,
but on the whole it will provide an explanation of the mundane. So mundane
in fact that everyone, ‘normal’ or otherwise, experiences these concepts and
phenomena many times every single day. However, even the mundane can be
fascinating and complex.

The aim of this book is to provide the reader with the ability to find out
anything he or she wants to know about eating behaviour. Although the book
is an introduction to the field of study, it is hoped that interested readers will
come to understand the technicalities behind the psychology of eating from
all the different perspectives and sub-fields of the discipline. For someone truly



obsessed with the subject, it would be quite easy to spend at least three years of
their life researching into just one tiny aspect of eating behaviour – most
aspects are simply that rich and full of information. And it is not the intention
of the book to replace the lecturer or course of study; rather, the book is
designed so that the course can quickly progress to the more advanced debates,
ensuring that the student has the basic knowledge.

Before we delve into the fascinating area of human behaviour, it is
important that some socially held assumptions about food and eating
behaviour are not embraced. To get as much as possible from this book, it
is important that the reader ‘opens up’ to a potentially new perspective.
Knowledge that circulates within the general population is a mix of the infor-
mation that individuals have gathered, personal experiences and popular
[mis]conceptions. Unfortunately, there is much folklore about eating that
circulates through popular consciousness. This comes about through a mix of
poor explanations by scientists, media representations or interpretations, and
general misunderstandings.

Widely held assumptions about food and eating

There are so many myths about food that it would be possible to fill the pages
of this book many times over if we were to describe them all. Therefore, the
aim of this section is for you to question what you currently believe to be true.
Unfortunately, within science we can never totally disprove a concept. Sci-
ence, as a doctrine, can only provide evidence; there is no such thing as ‘facts’
or ‘right and wrong’, only that one idea has a lot of supporting evidence and
another has little or none. Thus scientists cannot be dogmatic in their explan-
ations and have to weigh up the evidence from two or more perspectives.
There are many examples throughout history of the proponents of new – or
even old – theoretical perspectives offering better explanations of the available
evidence only to be mocked by the ‘establishment’ for tens or even hundreds
of years before theirs becomes the predominant view. In short, when a scientist
says something, what they are really saying is that ‘it is accurate, to the best of
my knowledge, at this moment in time, based on the reading and experiments
I have done, but it could change in the future’. However, this cannot explain
all current misunderstandings and misinterpretations.

One of the most common misunderstandings around food and eating is
the belief that it is possible to ‘self-medicate’ through nutrition (Lockwood,
2007). A statement that begins ‘eat this, it will make you . . .’ is an example of
such an assumption. Classic examples include ‘eating oranges will help you
recover from a cold’ and ‘eating fish will make you intelligent’. Nutrients are
not pharmacological agents in the same way as drugs. To obtain the positive
benefits associated with a specific food, it has to be eaten as part of a habitual
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diet (for intelligence, see Benton, 2001; for illness, see Shenkin, 2006): it has
to be eaten on a weekly or daily basis. Thus if we believe that eating fish will
make us more intelligent, we need to eat fish every week or every other week
for most of our lives. We do not see the immediate effects from food that we
do from pharmaceuticals. The particular assumption about fish is that some
oily fish are higher in essential fatty acids. Essential fatty acids are chemicals
that our bodies cannot create on their own and so we must introduce them
into our bodies through our diet. It is believed that essential fatty acids found
in oily fish aid brain function and thus concentration and memory retrieval
(Gadoth, 2008). Eating any type of fish the day before an exam will thus not
offer the same benefits as consuming a specific type of oily fish will when it is
eaten as part of a habitual diet. As for oranges, they contain vitamin C, which
is required for the creation of immune cells (Hemilä, 2003), cells that attack
bacterial or viral infections. However, once you have contracted an illness
and are showing the symptoms, you are already using the immune cells
in your system. It takes time to create an immune cell, and thus unless you
have an illness that lasts for more than several days the benefits from eating
oranges once you have contracted the illness will be minimal, although the
vitamin C found in oranges will help replenish the lost cells during your
recovery. This makes eating oranges a preventative measure rather than a
remedial one.

Other popular assumptions are perpetuated by parents. Many parents
believe that their children are fussy eaters to the point of dysfunction. If you
believe some sources, this could be as many as half of all parents (Coulthard &
Harris, 2003). The reality of course is very different. To be considered to be
particularly fussy, a child must be significantly different from the norm. Most
children require at least eight to fifteen separate exposures to a specific food
before they accept it as such and are willing to try it (Birch et al., 1987). But if
the same set of parents are asked whether they have offered a particular food
to their child eight to fifteen times, they usually reply: ‘no, who has the time to
do that?’ Simply telling a child that something is a food is not enough for them
to accept it. This is a complex subject and the interested reader will find that
Chapter 4 is devoted to it.

A common belief about eating is related to weight status – specifically, the
‘speed’ of metabolism and whether one is underweight or overweight. Indi-
viduals who are underweight are often heard to say, ‘I can’t help it, I eat and eat
but just do not put on weight, I am just naturally thin’; whereas those who are
overweight often state, ‘I eat nothing at all but I still put on weight . . . I just have
a slow metabolism’. These perspectives are covered in detail in Chapters 8 and
9. In reality, excess food consumed will be stored as fat and thus lead to weight
gain unless that energy is used immediately. Individuals who do not put on
weight do not consume as much, in terms of calories, as those who do; or,
alternatively, they expend more energy during the day. Importantly, the
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heavier a person is the faster their metabolism (Garrow, 1987). Any given indi-
vidual’s resting metabolic rate is directly proportional to their lean muscle
mass and thus the heavier a person is, the more muscle mass they need simply
to move around. Therefore, the heavier a person is, the more muscle mass they
have and the faster their metabolism. Being dismissive of the metabolic
explanation for weight status often outrages members of the general public,
with some people zealously defending the slow metabolism belief. However,
such views have all but disappeared from credible scientific explanations of
weight status.

A recent assumption is that food is ‘addictive’. This is simply untrue –
eating is essential for survival. Not to eat would result in death and you cannot
be addicted to anything that you need to keep you alive. If eating or food is
addictive, so must be breathing or going to the toilet. Since no one has ever
suggested that going to the toilet is addictive, how can eating be? This view
may stem from the advertising strategies of companies (Page & Brewster,
2009), whereby it is more likely that proponents of the belief that food is
addictive have an officially diagnosed eating disorder (Baicy, 2005), which is
not the case for most members of society. Proponents of this view who do not
have eating disorders, are likely to be emotional eaters (see Chapter 7). Such
people turn to food in times of emotional stress: it is important to understand
that they are not addicts and do not have a psychological morbidity around
food; rather, they use food as a form of coping with emotion. This is not wrong
or abnormal, but simply what some individuals do to cope. To believe that this
behaviour is pathological would suggest that all other avoidance-based coping
responses are too. Although this form of coping is not beneficial in the long
term, it can be so in the short term, offering release from the problem that
is provoking anxiety. The only drawback to it as a coping response is that
individuals may put on weight.

Caveats to the addiction hypothesis include cravings for food and whether
the food contains a psychoactive chemical. A craving is the sudden desire to
eat a specific food at that moment in time (Baker et al., 1986), which, import-
antly, does not have to derive from an addiction. Cravings for foods hold
additional emotional value for us beyond their energy content (Tiggemann &
Kemps, 2005). We have memories of and emotional associations with them
and we crave them as much for their emotional value as for any other. This can
be especially pronounced during pregnancy, which is usually indicative of low
concentrations of iron in the blood (anaemia) (López et al., 2007). Foods that
contain psychoactive chemicals may be considered addictive; however, very
few foods contain these ingredients. Common foodstuffs believed to be addict-
ive are coffee and chocolate. Although chocolate does contain some natural
psychoactive chemicals derived from the coca plant, the tiny amounts in
which those chemicals are found would require the consumption of such a
large quantity of chocolate that the sugar content or the basic quantity of
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chocolate itself would cause problems long before the psychoactive ingredi-
ents had an effect. Similarly, coffee contains caffeine, which is very mildly
addictive. Caffeine competes with adenosine within the adenosine pathways
of the brain (Bertorelli et al., 1996). Adenosine is a naturally occurring neuro-
transmitter (see Chapter 2) in our brain that controls the transition between
wakefulness and sleep. The effects of caffeine on this pathway are very short-
lived. Therefore, to become effectively addicted to caffeine would require the
continuous consumption of a very high amount of it. As soon as caffeine is not
consumed, adenosine quickly reasserts itself. Although there are geographical
variations in the consumption of caffeine, very few individuals consume
enough caffeine to be addicted to it and those that do quickly become
habituated (tolerant) to the high consumption so that its effects are minimal.
Moreover, in large doses, caffeine is a fairly potent diuretic: that is, the con-
sumption of large quantities of coffee results in excessive urination. In short,
caffeine does not create a strong or long-lasting biological dependence and
recovery from even heavy consumption is very quick – measured in hours
rather than days or months (Nehlig, 1999).

Hopefully, you are now starting to think that a little of what you know
is bound up in some assumptions that do not hold up to scientific rigour.
Scientists have used various methods to investigate these assumptions and
have found some to be wanting. It is important to understand both the
strengths and weaknesses of these methods to fully comprehend the evidence
offered in the following chapters.

Scientific methods of eating behaviour research

The methodological approaches employed in eating behaviour research vary
depending on the research question. Some researchers favour less intrusive
self-report measures such as questionnaires and food diaries, while others
adopt observational methods by measuring and recording a person’s eating
behaviour during a meal. In the remainder of this chapter, the strengths
and weaknesses of these methods are discussed. Understanding the relative
strengths and weaknesses of the methodological approaches highlights the
basic criticisms of this field of research beyond those specific to the sub-field
in question. It is critical that these field-specific methodological approaches
are understood before the presentation of the evidence derived from a specific
piece of research. This is to ensure that there is empathy with the restrictions
incurred by adopting the field-specific methodological approaches in this type
of investigation.

INTRODUCTION 5



Qualitative approaches and case studies

Qualitative investigative approaches pertain to a variety of different techniques
related to collecting rich detailed data from a small number of participants.
Qualitative research techniques have been used recently in work on healthy
eating (e.g. Gough & Conner, 2006), eating disorders (e.g. Winzelberg, 1997)
and understanding the context of meals (e.g. Blake et al., 2008). The general
remit of the various qualitative approaches is difficult to surmise due to the
wide range of perspectives that are attributed to this umbrella term (Symon &
Cassell, 1998). However, it might be argued that the objective in this type of
research is to uncover the widely held suppositions around eating that consti-
tute the basic knowledge that most individuals adhere to. Although qualitative
research methods are varied, they can be differentiated based on how the
participants are questioned (i.e. in groups or individually) and how the sub-
sequent data are analysed. Techniques of collecting qualitative research data
include focus groups (Kubik et al., 2005) and structured and semi-structured
interviews (Krall & Lohse, 2009). The data are analysed using a variety of tech-
niques, including conversational analysis (Mondada, 2009), discourse analysis
(Bouwman et al., 2009) and observation analysis (Orrell-Valente et al., 2007). It
is from this form of more open-ended participant-led research that new
avenues of research and holistic theoretical explanations of eating behaviour
often develop.

The criticism often railed against this form of research is whether results
can be generalized from the study participants to the population as a whole.
Adherents to this criticism have become less vocal in mainstream psychology
now that there is a general acceptance of the qualitative school and equal
emphasis on the qualitative and quantitative approaches in many under-
graduate programmes. A field of research without detailed examination of its
epistemological basis will ultimately lead to studies based on supposition.
The quantitative approach, and the hypothesis in particular, derives from the
beliefs of the researcher (Smith, 2009), which purport to be based solely on
previous ‘findings’. It cannot be denied that testing variables in this manner
(i.e. in isolation of their environmental context and usual ‘background noise’)
disregards the complexity of human eating behaviour and presupposes that
the variables in question are important to each participant tested. Qualitative
approaches actively test this assumption, whereas quantitative ones avoid it.
Appropriately, qualitative investigative techniques have moved away from the
fringe of eating behaviour research and into the more mainstream publica-
tions. This is especially the case for research into healthy eating and, to a lesser
extent, eating disorders.

Another technique frequently reported in published research is the case
study. Although this is not strictly either a qualitative or quantitative research

6 EATING BEHAVIOUR



technique, it does share some similarities with qualitative methods, such as
its dependence on a small number of people and describing their experience.
Case studies are often used in the medical profession and are limited to simply
describing a particular individual’s experience of their illness. In eating
behaviour research, case study descriptions have been widely used, especially
towards the pathological end of the spectrum (Vansteelandt et al., 2004; Baer
et al., 2005). Case studies involve the description and outcome of a successful
therapeutic intervention resulting in the recovery from or improvement in
eating pathology. This type of evidence is often used preferentially by clin-
icians and by individuals whose primary interest is practical interventions.
Academic pursuits in psychology do not tend to rely on this research tech-
nique. The main strength of this research is it provides guidance for successful
management strategies for specific psychopathologies. Beyond this informa-
tion, the case study approach has numerous shortcomings that primarily
involve its specificity to the individual case and therefore is often only applied
to the rare or unique individual.

In the following, we consider the more quantitative research techniques.

Psychometrics

Psychometrics is the creation of questionnaires based on scientific principles
of validity and reliability. The perfect questionnaire should be clear, unambig-
uous, workable and well designed. It is generally asserted that the time spent
on design and repeated refinement (through piloting the questionnaire on
large groups of people) will be reflected in the overall usefulness of the end
product (Murray, 1999). Within the initial design of a questionnaire, factors
such as question wording, question type, question presentation order, scales,
method of response and response rates need to be considered. For more infor-
mation about preliminary questionnaire design, see Murray (1999).

Within eating behaviour research, several psychometric questionnaires
are used to measure different aspects of eating behaviour. These are used to
gauge the level of a behavioural trait in a participant. For example, if emo-
tional eating is an important aspect of an investigation, the researchers may
require their participants to complete the emotional subscale of the Dutch
Eating Behaviour Questionnaire (DEBQ). High scorers on this subscale would
be considered susceptible to eating during emotional distress. Table 1.1 lists
psychometric questionnaires used in eating behaviour research and which
constructs they are used to measure.

Even well-constructed psychometric questionnaires have weaknesses.
Although usually more accurate than simply asking a single question such as
‘are you a binge eater?’, they do not always offer accurate insights into an
individual’s eating behaviour. Such questionnaires are often confounded by
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the fact that participants get bored of answering repetitive questions on a
similar topic, leading them to pay little attention to their responses or not read
the questions properly. Furthermore, depending on what the questions ask,
they can breed suspicion among participants. For example, asking questions
about parental mealtime techniques or what parents feed their children can be
an emotive subject. Even with completely honourable intentions, a non-
judgemental attitude, total participant anonymity and careful explanation of
the aims of the research, parents still often try to please the researcher by
offering socially acceptable responses. It is inappropriate to simply administer
eating-related questionnaires to participants without offering an explanation
alongside them; otherwise, the participants are unlikely to reveal anything
meaningful. Furthermore, eating behaviour is bound up within the social psy-
chological factor of impression management (see Chapter 6), thus revealing
the aims of the research or asking questions about socially unacceptable food
choices can seriously undermine the findings of the research. For best practice,

Table 1.1 The most common psychometric questionnaires on eating behaviour

Original paper Name of questionnaire What does it measure?

Gormally et al. (1982) Binge Eating Scale (BES) Assesses severity of binge eating

Henderson & Freeman
(1987)

Bulimic Inventory Test,
Edinburgh (BITE)

Measures both symptoms and
severity

Thelen et al. (1991) Bulimia Test-Revised (BULIT-R) Measures symptoms of bulimia

Whitehouse & Harris
(1998)

Child Feeding Assessment
Form (CFAF)

Assesses mealtime negativity,
food refusal, food fussiness

Birch et al. (2001) Child Feeding Questionnaire
(CFQ)

Assesses parental beliefs,
attitudes and practices
regarding child feeding

Van Strien et al. (1986) Dutch Eating Behaviour
Questionnaire (DEBQ)

Assesses restrained, emotional
and external eating behaviour

Garner et al. (1983) Eating Disorders Inventory
(EDI-1)

Measures severity of anorexia
nervosa and bulimia nervosa

Pliner & Hobden (1992) Food Neophobia Scale (FNS) Measures levels of food
neophobia in adults

Herman & Polivy (1980) Restraint Scales (RS) Identifies dieters – shows
disinhibited food intake

Stunkard & Messick
(1985)

Three-Factor Eating
Questionnaire (TFEQ)

Assesses restrained, disinhibited
and trait hunger eating
behaviour

Note: Some of these questionnaires have been revised following the original publication; however, these
revisions are generally minor in nature with the alteration or addition of one or a few questions.
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it is believed that either administering questionnaires after any observational
data have been gathered or hiding the questions within a set of dummy ques-
tions1 will achieve the best results.

How participants are asked to complete psychometric questionnaires
varies considerably. It is generally accepted in eating behaviour research that
the best quantitative data are derived from visual analogue scales. However, a
second method is to use a Likert scale. Which method is employed will have
a bearing on the strength of the data obtained.

Visual analogue scales and Likert scales

Three types of scale are often employed alongside single-item questions in
psychometric questionnaires: Likert-type fixed-point scale, unipolar visual
analogue scale and bipolar visual analogue scale (also called ‘absolute’ and
‘comparative’ visual analogue scale respectively; Joyce et al., 1975). Figure 1.1
provides an example of each of these three types of scale. The reliability
and validity of these scales was researched extensively during the late 1980s
and early 1990s, with unipolar visual analogue scales generally found to be more
reliable than their bipolar equivalents (Carlsson, 1983). However, it was also
reported that both Likert and visual analogue scales were less reliable than
verbally reporting a score (Papas & Schultz, 1997). Visual analogue scales
suffer slightly more than Likert scales from limitations in repeatability, specif-
ically test–retest reliability, and when measuring naturally fluctuating phe-
nomena (e.g. hunger, fullness and mood; McCormack et al., 1988). Therefore,
it is essential that the construction of a visual analogue scale is not haphazard;
rather, researchers must consider the length (Seymour et al., 1985), orientation
and anchors (Scott & Huskisson, 1976) in this form of scale. In eating
behaviour research, it is widely accepted that carefully constructed unipolar
visual analogue scales should be used when asking single-item questions
(Blundell & Hill, 1988).

Likert scales are categorical in nature and offer the participant up to seven
potential responses to choose from. For example, these categories can range
from ‘none’ to ‘sometimes’ through to ‘all of the time’ (Guyatt et al., 1987).
The participant is presented with a question and must choose the category
that best defines their current answer to the question from the category list.
Having a categorical list to choose from makes completing a Likert scale com-
paratively easy compared with a visual analogue scale, as the participant does

1 Dummy questions are not related to the topic under investigation but provide a means of
‘hiding’ the experimentally relevant questions. They are designed to obscure the reason for the
research, making it harder to predict what the researcher is looking for so that the participant cannot
offer a good impression through social stereotypical behaviour.
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not have to translate an abstract answer onto the visual analogue scale. More-
over, the ability to select the answer to the question from a list of possible
answers allows the researcher to infer how the participant was feeling with
relative certainty. This makes Likert scales much easier to interpret (Guyatt et
al., 1987). Due to this ease of interpretation, it has been argued that Likert
scales are more appropriate for inferring clinical significance (Brunier & Gray-
don, 1996). However, this possible inference is undermined by the fact that
the participant might not think that any of the possible categories on offer
accurately portrays their perceptions. To overcome this problem in eating
behaviour research, a Likert scale is often used in a questionnaire that asks
multiple questions on the same or similar topic and then an aggregated
response is recorded.

To complete a unipolar visual analogue scale, participants place a bisect-
ing mark on a line 100 mm long anchored, for example, at one end by ‘very’
and at the other end by ‘not very’. By allowing answers to be recorded in this
way, the participant can offer a gradation of responses that other answering
techniques do not allow. Moreover, this technique of answering allows for a
more sophisticated mathematical modelling approach to be applied to the
data obtained. Thus, although visual analogue scales are less reliable than
Likert scales, they are more sensitive (Joyce et al., 1975; Brunier & Graydon,
1996). This distinction between reliability and sensitivity is a longstanding

Figure 1.1 Examples of typical Likert, bipolar visual analogue and unipolar visual analogue
scales.
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issue in all forms of scientific measurement. The more the experimenter offers
the participant choice in their response, the less generalizable the response will
be, as the answer will inherently contain a significant amount of individuality
(Carlsson, 1983).

Measuring food intake

At some point within the research paradigm, the eating behaviourist will have
to acquire information about the quantity and type of food their participants
have consumed. Unfortunately, asking a person what they ate in the previous
24 hours is riddled with problems (Hébert et al., 2001). People often find it
hard to remember what they recently ate and how much of something they ate
(Blake et al., 1989; Black et al., 1997). Moreover, research participants are often
reluctant to mention or find it particularly hard to remember consuming
snacks. This means that, when asked, a participant may not provide an
accurate representation of what they have eaten, making research findings
reliant on data collected in this manner particularly fallible. Two ways have
traditionally been used to overcome this memory problem: food diaries and
actually feeding participants.

Food diaries

The use of food diaries (see Figure 1.2 for an example) is a way of noting down
what and how much has been consumed, preferably as it was being eaten. The
amount of information required within a food diary is often a lot more than
participants would habitually provide. It is not enough to say that ‘I ate one
cheese and tomato pizza’. Researchers need to know the type of pizza, brand,
manufacturer, size, weight, time of day eaten, and so on. Therefore, in-depth
training of participants is often required to obtain valid measures of food
intake throughout a day, a week or longer. Common food items such as pizza
have so many different recipes that it is hard to gauge the energy, macronutri-
ent (carbohydrate, fat and protein) and micronutrient (vitamins and minerals)
contents from the generic name alone.

Despite an extensive training regime and a participant who is highly
motivated to complete it, a food diary is often inaccurate or missing a signifi-
cant amount of information (Zegman, 1984). Moreover, carrying a food diary
around and completing it when eating with friends or family can be very
intrusive to the normal eating process. Also, by completing a food diary, an
individual will be artificially aware of their food choices, which may lead to
deviation from their habitual choices. Food diaries are also particularly oner-
ous to complete and may only include what the participant wants to portray.
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Often, participants may simply forget to complete the diary until the end of
the day, and thus fallibility of memory recall will be brought back into the
equation, or they simply omit certain eating episodes from their diary to por-
tray a socially acceptable image to the researchers. The perceived failures of
food diaries have led some researchers to question the consistency and reliabil-
ity of the data derived from this approach. For those against this form of data
collection, or where the use of a diary would not be appropriate, there is only
one other approach – to feed the participants.

Feeding participants

The general approach to feeding people within eating behaviour research is
to bring them into a designated research facility and feed them following or
during some form of experimental manipulation. In many ways, an eating
behaviour laboratory resembles a mixture between a scientific laboratory and a
restaurant. The typical eating behaviour laboratory will include a designated
kitchen for the preparation of food, which should be bound by the laws

Figure 1.2 An example of a food diary.

12 EATING BEHAVIOUR



associated with selling food to the general public, and a selection of other
rooms for eating meals in different contexts. Usually, a room is provided for
eating alone and another for eating together in groups. In addition, rooms
will be set aside for specialist equipment related to eating or energy balance,
including an indirect calorimeter2, Universal Eating Monitors3, exercise facil-
ities4, living facilities5, and so on.

The facilities available and the importance of this type of research to the
institution of which the eating behaviour laboratory is a part will have a bear-
ing on the different types of foods that can be offered to research participants.
In most eating behaviour research, participants are fed snacks or easily pre-
pared cold foods such as sandwiches. This is a drawback if we consider that
most of an average person’s daily calorie intake is from hot food items. Several
of the larger eating behaviour laboratories are attempting to rectify this bias.
Offering participants hot food, however, brings with it a range of additional
problems of experimental control. For example, if the food is too hot the
participants will have to wait for it to cool down, or if it is too cold they may
stop eating it. It is also easier for participants to eat to fullness and select what
they want to eat from a cold buffet arrangement than it is to offer a selection of
hot foods. Furthermore, eating within a laboratory environment is not repre-
sentative of a natural eating episode. Often, eating experiments require the
participant to eat alone within a cubicle without any other form of distraction.
This simply does not reflect the habitual eating patterns of the modern person.
Rarely do people eat without some form of additional distraction, such as
watching television, reading or conversing with other people. Therefore, the
results gained in this way could be considered to be too ‘sterile’ and may not
reflect normal eating behaviour.

Despite the above criticisms, feeding participants guarantees that what
they eat within the laboratory is everything that they eat and thus eating
behaviour can be measured. How this is measured will vary depending on
whether the researcher is interested in food choice or the amount of food
eaten. Food choice is generally straightforward, with researchers assessing how
much of a particular item is eaten versus another one. In terms of measuring
how much is eaten, scientists have two options: they can either weigh the food
before and after the meal or they can continuously measure the amount con-
sumed during it.

2 This is a piece of equipment designed to measure resting metabolic rates.
3 The Universal Eating Monitor is discussed in detail later in the chapter.
4 This includes everything you would find in your local gym set out in a similar arrangement.
5 A space that contains a room or a few rooms that allow a person to spend 24 hours or more in

the laboratory so that they can participate in more long-term studies. It will include a sleeping area, a
living area, a washing area, and so on.
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Measuring total food intake

The most common way to measure food intake is to weigh food before a meal
and then let the participant eat and weigh the remainder after they have fin-
ished. This then gives the researcher an idea of how much was consumed,
usually expressed in grams or calories. This method is often accompanied
by additional visual analogue scale subjective measures such as hunger and
fullness. Here the investigator will be trying to determine whether the experi-
mental hypothesis affects the subjective feelings and emotions associated with
eating, the actual amount of food consumed or both. It is commonly assumed
that the amount of food consumed and feelings of hunger and fullness are
proportionally related to each other. Unfortunately, the research evidence
does not support this assumption (Kral, 2006).

Measuring the amount of food consumed before and after eating may
inform the researcher about how much was eaten but not how the food was
eaten. This method cannot derive information about bite size, speed of eating
or changes in subjective feelings/emotions of the participant while eating. To
address this, specialist equipment in the shape of a Universal Eating Monitor
is required.

Within-meal measurements

The microstructure of feeding behaviour considers how a person is feeling
while eating a meal and not just the measurements before and after consump-
tion. In animal experiments, microstructure refers to licking bouts or chewing
rate. Human equivalents of eating microstructure are a little more complex,
but work on similar principles to the animal model. Early studies on human
microstructure of feeding assessed bite size and eating rate over time. Analysing
meal microstructure in this way has led to the development of novel the-
ories, including sensory-specific satiety (see Chapter 2) and the divergent
behaviours of people with an eating disorder, specifically bulimia nervosa (see
Chapter 9).

Specialist equipment has been developed to test microstructural changes
during food intake. Early attempts employed automated dispensers, which
offered the first theoretical interpretations on human microstructure. Meyer
and Pudel (1972) suggested that normal eating behaviour fits into a quadratic
equation (see Figure 1.3), with rates of consumption slowing as a meal pro-
gresses. This was termed the ‘biological satiation curve’. Unfortunately, these
early studies could only use liquid foods, which generated different intake
curves from those for solid foods, probably due to the absence of chewing.
Modern accounts of the biological satiation curve suggest that one of three
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possible ‘eating curves’ exists (Dovey et al., 2009a), with a linear, quadratic or
cubic relationship. Cubic relationships (also termed S-shaped curves) usually
portray a slower initial build-up to the meal (e.g. a slower rate at the beginning
and end of the meal rather than just at the end as observed in the original
quadratic curve). The inability to apply the ‘biological satiation curve’ to ‘real’
meals led to the development of the Universal Eating Monitor (UEM). This
equipment has the ability to analyse the consumption of more solid foodstuffs
such as pasta dishes and casseroles. In recent years, this paradigm has
increased in complexity, with the addition of appetite ratings (fullness, hunger
and hedonic value; Yeomans, 2000). These additional data in the UEM para-
digm can be programmed into the computer so that they interrupt the partici-
pants after a preset specific amount of food has been consumed. This allows
scientists to evaluate the transition of subjective feelings within a meal and
allows evaluation of how the food was consumed (Robinson et al., 2005).

As with all other research strategies in eating behaviour research, there are
several problems within the UEM paradigm that limit its applicability. The
foods offered to the participant have to be homogenous from one fork to the
next (Dovey et al., 2009a). This means that only dishes such as pasta dishes
can be offered. Foods that are mixed, such as traditional meat and two
vegetable options cannot be tested, as they have differing weights and effects
on fullness. Any subjective choice within the meal will distort subjective
feelings.

Armed with the knowledge of the methodological techniques for collecting
data in eating behaviour research and their limitations, as well as the notion
that most of what is publicly ‘known’ is usually half true at best, it should be
possible to empathize with and visualize the various concepts that are discussed
in the remainder of this book. As we also consider biological aspects to eating
behaviour, additional biological methods within endocrinology, neurology

Figure 1.3 Graphical representation of an intake curve.
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and genetics will be used to explain the biological underpinnings of eating
behaviour. However, understanding these methodological approaches is not
as important as understanding eating behaviour.

The scope of this book

Chapters 2 and 3 explore the biological aspects of eating behaviour from the
perspective of the brain and the rest of the body. The reader is exposed to the
minimum required rather than a total assessment of the biological process.
The text is tailored to those with a predominant interest in the behaviour
rather than the biology and so the material covered will reflect this. Moreover,
no assumptions will be made regarding the underlying principles of biology
and therefore these will be briefly explained within the context of eating
behaviour.

Following the ‘biological’ chapters, the more traditional aspects of eating
behaviour will be covered within chapters on developmental, cognitive,
social, individual and abnormal psychology. Chapter 4 explores psychological
concepts observed during childhood that affect our eating behaviour. Corner-
stones to developmental influences on eating behaviour are learning to like
new foods, being able to categorize foods into a sensible habitual diet and the
role of significant others in the learning process. ‘Significant others’ usually
refers to a child’s parents but it can also extend to other individuals who
are important to them. Chapter 5 explores the cognitive aspects of eating
behaviour. The focus within cognition is primarily the role of decision-
making. In Chapter 5, we will explore the factors that make us choose one food
over another. Then, Chapter 6 explores the social aspects to eating behaviour:
How does our eating behaviour alter when we are in a group setting? What are
the social pressures that force us to choose different foods in the social domain
compared with at home? Answers to these questions will be considered.

Following the discussion of the more traditional aspects of psychology
and their influence on eating behaviour, the book moves to a different
focus. Chapters 7, 8 and 9 delve into the individual, both the ‘normal’ and
‘abnormal’. Chapter 7 addresses what is going on within people’s heads when
faced with food and what makes them start and stop eating beyond the typical
biological explanation of the process. Factors such as cognitive restraint
around food (the propensity to terminate meals early or to psychologically
control meal size rather than allow natural feelings of fullness to stop us eat-
ing), emotional eating and disinhibition (the inability to self-monitor food
intake when distracted by something else) are considered. Chapter 8 considers
the modern pandemic of obesity. How we define obesity, the cause and con-
sequences of having excess weight and potential treatment strategies for
weight loss will be considered within the pages of this chapter. Chapter 9
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considers the fascinating world of disordered eating. The eating disorders of
anorexia nervosa and bulimia nervosa are addressed, together with other less
well-known disorders. Furthermore, Chapter 9 offers an up-to-date examin-
ation of the field of eating disorders and considers the different sub-types of
anorexia nervosa and bulimia nervosa. Although sufferers of these disorders
share similar characteristics, they have additional and unique aspects to their
disorder making it harder for us to treat them effectively.

The final chapter draws all of these disparate strands together into a com-
bined model of eating behaviour from all of the perspectives discussed in
the book.
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2 The energy demands of
the brain
Central mechanisms of eating

Introduction to appetite regulation

This and the next chapter focus entirely on the biological process of eating
behaviour usually referred to as ‘appetite regulation’. In a rather crude way, the
process can be separated into neurochemical responses and reactions that
happen within the brain (known as central control) and those that happen
outside of it (peripheral control). To aid understanding, these two ‘types’ of
control will be taken independently. This chapter explores the brain’s role
while Chapter 3 addresses the biological changes that occur as a consequence
of food. The purpose of these chapters is to offer an overview of appetite regu-
lation, to arm the reader with the basics. Appetite regulation contains a lot of
field-specific terminology, which must be understood; however, by the end of
these chapters it should be possible to understand and navigate the scientific
literature on appetite regulation.

Human appetite regulation, determined by the biological control of
energy, must be understood and incorporated into any theory about eating
behaviour. This biological framework provides not only the mechanistic
control of the feeding process but also the physical domain to which all
psychological theories must adhere. Essentially, appetite regulation is the
‘hardware’ of eating behaviour.

Appetite regulation begins with a single meal; however, the conscien-
tious reader must not accidentally discard biological terms and processes
that may appear unrelated. The cornerstones of appetite regulation termi-
nology can be summed up in four theoretically distinct processes that com-
partmentalize a meal into different ‘periods’ or ‘phases’. These provide the
context to a meal and the biological consequences of it. Understanding
these concepts is important, as they allow us to categorize the process of
eating and break it down into its constituent parts. The four processes are
as follows:



1 Hunger and fullness. Fullness within appetite regulation is referred to
by two separate terms: ‘satiation’ and ‘satiety’. Satiation is the fullness
that exists within a meal (i.e. the fullness that stops us from actually
eating any more), while satiety comprises all the factors that stop
someone from starting their next meal.

2 Episodic and tonic signalling. This refers to the neurotransmitter and
hormonal control of hunger, satiation and satiety within one meal
(episodic) or over a longer period of time (tonic). Episodic control of
eating is the tri-daily cycle of biochemicals that make you eat and feel
full, while tonic signals attenuate the strength of the episodic ones by
letting the brain know how much energy it has stored at any one time.

3 This biological signalling is often referred to as pre- and post-absorptive
signalling. These concepts are roughly differentiated by the biochemi-
cals that are responsible for hunger, taste perception and digestion
(pre-absorption), and those released after a food item has been broken
down and are available in the blood (post-absorption).

4 The final process is associated with the phases of a meal and is separ-
ated into three distinct stages: cephalic, gastrointestinal and nutrient
(or sometimes called substrate). The cephalic phase encompasses the
drivers to eat, taste perception and culminates in swallowing. The
gastrointestinal phase considers the stomach and intestinal transit of
food, including both the mechanical movement of food through the
digestive system and the hormonal correlates of this movement.
Finally, the nutrient phase explores the absorption of the nutrients
into the blood stream and what happens to these products within the
body in terms of their storage, utilization and effects.

Figure 2.1 shows how these various terms interact during a meal. Armed with
this knowledge, it should be easier to understand biological papers on appetite
regulation, as they must use one or more of these ‘anchors’ in the explanation
of their findings.

Historical development

Early theories of appetite regulation progressed from direct stomach control of
feeding (Cannon & Washburn, 1912) to a more nutrient-dependent approach.
This meant that early researchers believed that changes in the sensations and
perceptions associated with the stomach provided the motivation to eat –
something like your stomach growls, you are hungry, and so you eat. This idea
did have several critical and obvious flaws. For example, how does this type of
control motivate us to eat specific foods? Or how does it control how much we
consume? Therefore, it was quickly postulated that perhaps certain qualities of
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a specific food were responsible for the motivation to consume it. Initial
investigations were characterized by the nutrient content of food. The nutrient
hypothesis has stayed with us ever since and is represented as the third ‘phase’
of a meal (see Figure 2.1). This ‘nutrient approach’ concerns the macronutrient
content of a particular food item – fat (lipids), carbohydrate (glucose) and pro-
tein (amino acids), represented by the lipostatic (Kennedy, 1953), glucostatic
(Mayer, 1953) and aminostatic (Mellinkoff et al., 1956) control of eating
respectively. These three theories suggest that the body (periphery) and not the
brain (central) controls eating behaviour, in that the concentration of macro-
nutrients in the blood controls directly whether or not we start a meal.
Although insightful for their time, these postulations do not reflect entirely
what we now understand constitutes and controls appetite regulation.

At the same time as the scientists were considering macronutrient models
of eating, other researchers were suggesting that the brain, and specifically
the hypothalamus, was integral to appetite regulation (Brobeck et al., 1943;
Anand & Brobeck, 1951). Ultimately, Stellar (1954) combined these central
and peripheral theories, showing that the brain can monitor nutrients in
the circulatory system through a complex mixture of neurotransmitter and

Figure 2.1 Diagrammatic representation of the terminology specific to appetite regulation.
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hormone concentrations that change in response to food. Neurotransmitters
are small chemical ‘messages’ released by specialist cells in the brain, called
neurons. The function of a neurotransmitter is to cause a reaction in another
neuronal cell. Neuronal cells are separated by tiny enclosed gaps between
them, called synapses. Any chemical released into a synapse is defined as a
neurotransmitter. If the target neuron releases a neurotransmitter in response
to communication from the previous cell, it is deemed to be part of the same
neurotransmitter pathway. Activation of these neurotransmitter pathways is
the biological underpinning of behaviour in the brain. Hormones are slightly
different from neurotransmitters. Although hormones and neurotransmitters
can be similar in their structure and function, they differ in terms of how
they are released in the body. Whereas neurotransmitters are released into
synapses, hormones are released into the blood or a duct. Consequently,
hormones tend to be active for longer and communicate with biological
targets situated anatomically further away.

There is a fundamental difference between how the brain communicates
with target structures and how the body does so. While the brain is a more
controlled environment releasing neurotransmitters into synapses, with one
or a few target cells to interact with, the organs in the periphery have to rely on
a much cruder form of communication. Organs involved in the digestion of
food release hormones into the blood stream in order to have an effect on a
distant target structure. Therefore, peripheral sites communicate by increasing
concentrations of specific appetite-related hormones in the blood to ensure
that the signal is received. Identifying biochemicals as neurotransmitters or as
hormones is determined by whether they are found predominantly in the
central nervous system or in the periphery.

Over the past fifty years, the field of appetite regulation has expanded and
new information has been acquired on a regular basis. Scientists have dis-
covered many neurotransmitters and hormones that control food intake, which
at various times over the last century has caused a shift towards and away from
dominance of the body or the brain in eating behaviour. We now have a good
understanding of the biological system controlling appetite regulation and,
arguably, we can conclude that both the brain and the body control specific
components of our energy intake. All the factors that affect eating behaviour
underpinned by appetite regulation have been combined into an elegant and
yet simple theory known as the ‘satiety cascade’ (Blundell & Rodgers, 1991).

The satiety cascade

The satiety cascade is a means of conceptualizing the experience of hunger,
satiation and satiety, which, in turn, determine the beginning, middle and
end of a meal. It details the operations of four domains that underpin the
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transition from hunger, through satiation, ending with satiety before cycling
back to hunger again (Blundell & Rodgers, 1991). These four biopsychological
domains consist of contributions from four distinct groups of factors: cogni-
tive, sensory, post-ingestive (pre-absorptive) and post-absorptive. Cognitions
and learned associations about food, such as memory for the last meal, precede
our desire to eat. Sensory factors such as the sight and smell of food can also
lead to eating, as these factors stimulate gastric secretion (Reid, 1992). Post-
ingestive (pre-absorptive) factors arise from the presence of food in the gastro-
intestinal tract. Finally, the post-absorptive stage refers to the presence of
metabolites in the blood. The impact of these signals can occur instant-
aneously to a number of hours post-ingestion (i.e. the nutrient approach). To
provide adequate communication between the body and brain, signals from
each of the domains have differing time frames, some disappearing in a matter
of minutes, while others last hours. The remainder of this chapter will consider
how the brain controls energy levels and eating behaviour.

The central control of eating behaviour

Central control of appetite regulation appears to change little throughout the
animal kingdom. All animals, from fish to humans, appear to share similar
biological pathways and neurotransmitters responsible for controlling feeding
behaviour. This suggests that the system arose early in our evolutionary past
and has changed little over time. Although the pathways are similar, this fact
does not undermine the complexity of the process. Most organs and systems
are employed in the storage or mobilization of energy and all contain bio-
logical processes that have a direct influence on feeding behaviour. Although
complex, there is a definite hierarchy within the system.

Within the brain, three specific regions are heavily involved in eating
behaviour. These are the hypothalamus, the cortex and the brainstem, which
together constitute the central control of appetite regulation. The hypo-
thalamus is a region in the brain that contains many tiny nuclei responsible for
controlling hunger, fullness and the search for food. Regions in the brainstem,
along with the cortex, are responsible for the more sensory and motivational
components to eating (e.g. taste). Understanding the central control of eating is
essential to understanding the structures and functions of these central regions,
as well as the neurotransmitters they employ to communicate with each other.

Hypothalamic control of eating

The episodic control of eating behaviour is managed directly by a region in the
brain called the hypothalamus, which cycles through three stages during each
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meal: hunger (time to start eating), motivation (go search for food) and stop
eating. These three stages are controlled by different nuclei1 in the hypo-
thalamus and have different neurotransmitters that signal for the message.
The nuclei responsible within this circuit are the arcuate nucleus, the lateral
hypothalamic area and the paraventricular nucleus. It is important to under-
stand that this system does not operate outside of the other organs and sites
within the body; rather, it has communication pathways with all structures
and organs associated with appetite regulation, changing the process from the
top down accordingly.

The position of the arcuate nucleus is of great importance to the overall
communication between the peripheral and central appetite-related structures.
It is located at the bottom of the hypothalamus near the median eminence.
The median eminence is where the blood–brain barrier2 is weak, giving the
arcuate nucleus direct contact with the blood. Its position means that the
arcuate nucleus is able to directly monitor nutrient concentrations in the blood
and can initiate eating accordingly. The arcuate nucleus is responsible for
feelings of hunger and initiation of eating.

The lateral hypothalamic area has long been associated with the initiation
of eating (Cupples, 2002). It is an area of the hypothalamus that contains no
distinct nuclei but does contain neurons that have a potent stimulation effect
on eating. This region in the hypothalamus is responsible for making the indi-
vidual search for food. Damage to either the arcuate nucleus or the lateral
hypothalamic area results in withdrawal from normal eating behaviours and
loss of body weight (Hetherington & Ranson, 1940). Moreover, the location
and severity of the damage is directly correlated with the duration of suffering
and chances of recovery from this form of anorexia3. In all, this suggests that
few, albeit important, neurons in this region are responsible for releasing
neurotransmitters that make one eat (Cupples, 2002).

The paraventricular nucleus is the junction between neurotransmitters
that make you eat (Xu et al., 1995) and those that stop you eating (Huang et al.,
1998; Currie et al., 2001). This implies that both types of neurotransmitter are
present in the paraventricular nucleus. It is therefore possible that the par-
aventricular nucleus is an important site for initiation and inhibition of
feeding. Damage to this area may result in defective communication between
the competing feeding signals responsible for eating behaviour. Specifically,
the paraventricular nucleus is the site that contains the neurotransmitters that
stop us eating after a meal has started.

1 Small sub-regions in the hypothalamus – not to be confused with the nuclei of an
individual cell.

2 This structure separates and protects the brain from the rest of the body.
3 Anorexia can be used in many contexts within eating behaviour and appetite regulation.

Basically, it means a very low weight status through a loss of appetite and should not be confused
with anorexia nervosa, which is an eating disorder.
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The anatomical control by the hypothalamus suggests that eating behav-
iour is cyclical. Each neurotransmitter found in each area signals the next
region until one cycle is complete. This is not entirely accurate, as the neuro-
chemistry is a little more complex with multiple neurotransmitter pathways at
each stage, although it may help to conceptualize the process in this manner.
It is here, in the neurochemistry, that the complexity of appetite regulation is
found. Essentially, not just one neurotransmitter is responsible for each pro-
cess; rather there are several at each stage that excite or inhibit the next ana-
tomical area responsible for eating. These competing neurotransmitters are
separated into two groups based on the effect they have on eating behaviour.
If they act to promote eating they are called orexigenic, while those that stop
eating are known as anorexigenic (see Table 2.1). Both types of chemicals can be
found in the arcuate nucleus, the lateral hypothalamic area and the paraven-
tricular nucleus. This competing mechanism allows for a more sophisticated
communication and thus more finite control of eating behaviour.

There are four neurotransmitters within the arcuate nucleus that battle
constantly for supremacy. Two are responsible for initiating a meal, while the
other two have the opposite effect. They inhibit each other and compete dir-
ectly in the lateral hypothalamic area to stop us searching for food. The two
neurotransmitters responsible for making us eat are neuropeptide Y (NPY) and

Table 2.1 Pre-absorptive and post-absorptive neurotransmitters involved in the control of
eating behaviour

Inhibits feeding behaviour Induces feeding behaviour

Arcuate nucleus Arcuate nucleus
Cocaine and amphetamine regulated
transcript (CART)

Neuropeptide Y (NPY)

Alpha melanocyte-stimulating hormone
(αMSH)

Agouti-related protein (AGRP)

Paraventricular nucleus Lateral hypothalamic area
Corticotropin releasing factor (CRF) Melanin-concentrating hormone (MCH)

Orexin A

Monoamines Orexin B
Serotonin
Dopamine Nucleus of the solitary tract

(brainstem)
Endogenous opioid peptides (EOP)

Nucleus accumbens
Gamma-aminobutyric acid (GABA)

Monoamines
Noradrenaline
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agouti-related protein (AGRP). Their competitors are cocaine and amphetamine
regulated transcript (CART) and pro-opiomelanocortin (POMC) respectively.
Throughout the day, CART and POMC inhibit the release of NPY and AGRP.
At mealtimes, NPY and AGRP turn the tables on CART and POMC and
initiate one episodic eating cycle. Peaks in the release of NPY and AGRP hap-
pen three times a day and are set early in life. Therefore, early life experience
(or early parental influence) set the strength and number of cycles the indi-
vidual goes through in a day. In the West, this is set at three times (e.g. break-
fast, lunch and dinner); however, there are some inter-individual differences
in the amount and strength of each cycle.

Each neuron, through the neurotransmitter it releases, passes on its signal
through the use of chemical receptors. Receptors are small protrusions on the
surface of the cell4 that are made from proteins and bind specifically with a
single neurotransmitter. Therefore, each type of neurotransmitter (e.g. NPY) has
a unique receptor, or ‘family’ of receptors, that it binds with and can only cause a
specific reaction within the target cell through these receptors. This reaction
usually causes a release of the target neuron’s neurotransmitters, which leads to
a cascade effect within a neurotransmitter pathway (e.g. NPY binds to orexin
neurons causing the release of its neurotransmitter). In this case, the neuro-
transmitter pathway would be the communication between the ARC, the lateral
hypothalamic area and the paraventricular nucleus. Each neurotransmitter
may have more than one receptor, depending on its function and pathway.
Basically, the brain will use the same biochemical to perform several related, and
sometimes unrelated, tasks. It can do this through the use of different sub-types,
or ‘families’, of receptors. For example, NPY has six known receptors (Y1 to Y6)
that are involved in its multiple functions, one of which includes eating
(Blomqvist and Herzog, 1997). Receptors Y1 and Y5 are related to eating, while
the others seem to have different functions related to other behaviours. Why
this is needed goes beyond the scope of this book and indeed the differing
activation effects of one receptor type over another, as well as the constant
discovery of new subtypes of receptors, is very much the frontier of appetite
regulation. Additional information about the significant neurotransmitters
involved in controlling eating behaviour can be found in Appendix 1.

If you understand the interaction between these four neurotransmitters,
you will have a handle on the current theory of the central control of episodic
initiation of a meal. Essentially, it could be said that when we ask ourselves ‘are
we hungry?’ the answer comes from the current interactive state of these four
neurotransmitters. Once the NPY/AGRP combination overcomes the CART/
POMC signal, a cascade effect occurs that initiates the search for, and consump-
tion of, food. This searching behaviour is controlled by neurotransmitters

4 This ‘surface’ is known as the cell membrane.
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situated in the lateral hypothalamic area and specifically the family of neuro-
transmitters known as hypocretins (also known as orexins). In addition to the
hypocretins, the lateral hypothalamic area also contains another important
‘linking’ neurotransmitter, melanin-concentrating hormone (MCH), which
aids communications between the various regions of appetite regulation.

The arcuate nucleus and lateral hypothalamic area together initiate hunger
and provide the individual with the impetus to find food. Once the individual
has found food and NPY/AGRP is in control of the system, they will start to
eat. It is at this point that the anorexigenic neurotransmitters start to function
in order to inhibit the NPY/AGRP and stop eating behaviour. The central con-
trol of satiation takes place within the paraventricular nucleus. Within this
nucleus, interactions between NPY/AGRP, CART/POMC and hypocretins occur
to ensure that the meal lasts long enough to meet energy needs but not so
long as to overload the digestive system. The main biochemical signal respon-
sible for terminating eating behaviour in the paraventricular nucleus is
corticotropin releasing factor (CRF). Corticotropin releasing factor alone does
not operate to terminate food intake; other neurotransmitters, including
serotonin, dopamine and noradrenaline (collectively known as amines), all
feed into the CRF circuit within the paraventricular nucleus.

The hypothalamic control of eating behaviour may appear at first glance to
be a relatively simplistic mechanism. Indeed, the structural control is relatively
straightforward, with the arcuate nucleus, lateral hypothalamic area and par-
aventricular nucleus being responsible for different ‘phases’ within a single
meal. The complexity of the process lies in the biochemical control and com-
munication within the system. Although it could be considered an evolution-
ary relic bound by many pathways that in the modern world are redundant,
this complexity reflects the plethora of circumstances that our ancestors had
to face during their lives. The hunting and gathering of food to provide
adequately for our omnivorous diet means that when opportunities for collect-
ing food arise, we must still be motivated to gather it despite not wanting to
eat it at that moment. The final principle that is not necessarily explicit in this
explanation of appetite regulation is that the orexigenic signals must be
stronger than the anorexigenic ones. All animals, including humans, are bio-
logically ‘wired’ to over-consume and not under-consume. It is for this reason
that obesity is not inherently pathological but anorexia nervosa is. Therefore,
the evolutionary argument dictates that it is necessary to have a system that
allows for minor to moderate over-consumption during a meal in times of
plenty so that we can create fat stores to provide energy for leaner times.

The complex interaction of the hypothalamic control of food intake
can be better understood by viewing Figure 2.2. This figure shows the differ-
ent structures and neurotransmitters that are involved within the main
circuit concerned with appetite regulation. It is important to understand
that the explanation of the hypothalamic control of eating behaviour is not
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comprehensive. Other neurotransmitters and other hypothalamic structures
are involved to a lesser extent in the process of eating. The various roles and
effects these other biological and biochemical factors have are beyond the
scope of this book; however, the current explanation of the system should be
adequate for any psychologist or interested party who does not have a specific
desire to research this topic. Armed with the knowledge of the biological con-
trol of hunger and satiation, it is equally important to be aware of the other
roles the brain has in eating behaviour. These include taste perception and
motivations to eat particular food items. Essentially, this is the process of
liking and wanting foods.

Figure 2.2 The hypothalamic control of eating. ARC = arcuate nucleus; PVN = paraventricu-
lar nucleus; LHA = lateral hypothalamic area; ME = median eminence; CC = cerebral cortex;
5-HT = serotonin; LC = locus coeruleus (noradrenaline); Dop = dopamine.
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Brainstem and cortical control of eating

Structures outside the hypothalamus are comparatively under-researched
even though some important functions have been attributed to them. These
functions include the perception of taste. Each taste receptor on the tongue is
specialized to detect sweet, salt, sour, bitter or umami content in the food item
when it is placed in the mouth. Sweet, salt, sour and bitter taste perception
requires little explanation, as these are used accurately in everyday language.
Umami taste perception, in contrast, is a relatively recent addition to our
understanding of taste perception and responds to ‘meaty’ foods.

Taste perception has been argued to be a multisensory experience whereby
animals and humans gain knowledge about the potential acceptability of a
food item from all of their senses (Auvray & Spence, 2008). Such a multisen-
sory experience does have merit, as it has been shown that humans use vision
(Marshall et al., 2006), olfaction (Rozin, 1982), touch (Smith et al., 2005) and
taste when making decisions about whether or not to eat a particular food.
For example, one need only observe a person in a supermarket when they are
deciding to buy a particular fruit. They are initially attracted to the visual
characteristics of a particular product. Usually this visual assessment is based
on colour and shape. They then smell or touch the fruit to determine if it is
ripe and, finally, buy it if it matches specifically set individual schemata/criteria
(mental representations) about that particular food’s value and acceptability.
Consumption of the selected product usually occurs later. A more in-depth
discussion of the multisensory approach can be found in Chapter 4. Here, the
focus will be on taste processing within the domain of tongue and not other
sensory processes.

The central biological pathway responsible for controlling taste percep-
tion extends from the nucleus of the solitary tract (NTS) in the brainstem to
the somatosensory cortex (true taste perception brought about by the ‘flavour’
of the food) and frontal lobe (reward mechanisms, which is whether the indi-
vidual likes the food). Information about the taste of a food item is passed from
the specialized taste receptors on the tongue and processed by the nucleus of
the solitary tract and the lateral parabrachial nucleus in the brainstem. These
regions send neurotransmitter signals to several areas. Most importantly
for feeding behaviour these signals terminate in: the somatosensory cortex in
the parietal lobe; the nucleus accumbens in the ventral tegmental area; and
the cortex in the frontal lobe. Figure 2.3 shows how these three regions are
connected within the brain. The first pathway from the lateral parabrachial
nucleus to the somatosensory cortex concerns the assessment of the taste to
gain information about the qualities of the food item currently in the mouth.
The connection between the nucleus of the solitary tract and the nucleus
accumbens (pathway 2) concerns taste or the acquisition of a particular food
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and, together with the third pathway from the nucleus of the solitary tract
to the cortex in the frontal lobe, controls reward mechanisms associated
with taste. Reward mechanisms in feeding can be defined by liking and want-
ing to eat a specific food item. Liking and wanting are separate constructs that
operate independently of one another but are highly interconnected and
interdependent (Berridge, 2004). Therefore, food liking and food wanting are
controlled by three different pathways that originate in the brainstem but
terminate in different regions of the brain. Many people find it hard to
conceptualize the difference between liking and wanting. To do this, it is
best to think of it as: ‘I like a particular food item but I do not want to eat it
right now’.

To have a robust functioning appetite system, an animal must have more
than just the ability to tell if they like a food item or not from sensory process-
ing in the mouth. They must also have a reward pathway that can differentiate
liking of a food item from wanting it. Liking is a relatively simple process
controlled by the brainstem. Wanting a food item is a more complex process
and can exist outside of liking. It is important to have separate wanting and
liking pathways because the system must be able to override an animal’s food
preferences in times of need. For example, if there is a choice between only
consuming a food that is not liked and consuming no food, hunger drives and
the wanting pathway will eventually overcome the liking pathway, allowing
an individual to eat despite finding the food item aversive. Moreover, this
system must incorporate memory systems, as we have to recollect what we like
from sensory interactions (e.g. remember what it tastes like from how it looks).

Figure 2.3 The three eating-related pathways from the brainstem to the rest of the brain.
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Such a system would be better at recognizing food items in the environment
and would provide a rough effort–reward ratio for gathering it. This would
then make the animal more efficient at gathering food without going into
energy debt. Next, these concepts will be considered and their involvement
within eating behaviour evaluated.

Liking

Liking is the hedonic impact or pleasure brought about by the taste experi-
ence. In eating behaviour research, liking is often referred to as the palatability
of a food. We all have innate preferences to consume foods with high levels
of sweet, and arguably, salt tastants. This is known as unconditioned liking,
as the human brain is ‘hardwired’ to like these tastes from birth. Throughout
life we are exposed to numerous potential foods that have different tastes
outside of sweet and salt perception. Foods that are predominantly bitter
or sour can only be liked through a process of learning. Liking based on
this learning process is known as ‘conditioned liking’ and is highly dependent
on individual differences. Examples of conditioned liking would be spicy
foods, which activate pain receptors in the mouth, and alcohol, which is
predominantly bitter tasting. Conditioned liking is very dependent on num-
ber and length of exposures to it. The consumption of liked foods, either
unconditioned or conditioned, novel or familiar, activates the reward system
that enhances mood and reinforces the desire to eat it again. Figure 2.4 provides
a diagrammatic overview of the liking process.

Figure 2.4 A model for liking based on Mela (2001).
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The neurobiological pathway responsible for liking lies between the
nucleus of the solitary tract and nucleus accumbens. This pathway is con-
trolled by both endogenous opioid peptides (EOP) and gamma-aminobutyric
acid (GABA) neurotransmitters. Endogenous opioid peptides (including
β-endorphins, dynorphin A and enkephalins) are found in the nucleus of the
solitary tract and have been shown to increase food intake. The orexigenic
effect of centrally infused EOP lasts for only a short period of time (Yeomans &
Gray, 1997) and only slightly increases food intake. This suggests that EOP are
downstream of other stronger appetite-enhancing neurotransmitters and are
related to factors associated with eating (e.g. palatability) rather than hunger
or fullness. The EOP signals terminate in the nucleus accumbens and stimulate
the release of GABA. Little is known about the GABA-releasing neurons in the
nucleus accumbens beyond their role in liking or disliking specific foods based
on taste. It appears that an interplay between the GABA-producing neurons
results in a highly individualistic pattern of firing that is interpreted by the
individual’s brain as liked or not liked. More research is required before a
definitive answer can be offered about how the brain processes liking.

The nucleus of the solitary tract also receives signals from the hypo-
thalamus that may suggest that liking for food can be attenuated depending
on the magnitude of a person’s hunger (Cabanac, 1992). The fact that liking
can be altered by other factors like hunger, which are beyond the sensory
evaluation of food itself, suggests that hedonic value is not a simple stimulus–
response process. This phenomenon of changing hedonic value of food is
known as allesthesia. Our liking for a food item can change depending on the
time of day, appropriateness of the current situation to eat it, and so on. This
context of the meal is believed to attenuate the EOP response to a food
item when it is in the mouth. An example of this would be most people’s
response to eating chocolate bars for breakfast. A chocolate bar when eaten at
breakfast will taste and be rated as sweeter than when it is eaten later in the day
and therefore may be too sweet to be palatable. Allesthesia is an important
component of food selection, as it has the potential to moderate liking and,
therefore, has implications for eating behaviour.

The most important area of the brain that controls palatability and liking
is the pathway between the nucleus of the solitary tract and nucleus
accumbens; however, other areas are also intricately involved in the system.
For example, the amygdala has a role in taste preference (Nishijo et al., 1998)
and maintains links between the nucleus of the solitary tract and the
hypothalamus (Eghbal-Ahmadi et al., 1999). Preferred tastes are important
determinants of food selection and palatability, as these tastes will often define
the content of an individual’s diet and what foods are acceptable to eat. Inter-
estingly, not all of us have the same sensory experience when tasting foods.
Some people are more sensitive to different tastes than others. This is known
as taste sensitivity and is controlled by the pathway between the lateral
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parabrachial nucleus, situated close to the nucleus of the solitary tract in the
brainstem, and the thalamocortical structures in the parietal lobe (pathway 1
in Figure 2.3). Furthermore, other neurons of the lateral parabrachial nucleus
terminate in the frontal cortex and hypothalamus, which are responsible for
taste aversion (pathway 3 in Figure 2.3) (Ahima & Osei, 2001). Like the nucleus
of the solitary tract, the lateral parabrachial nucleus also employs EOP as its
chief neurotransmitters, therefore suggesting a role in endogenous reward for
eating ‘tasty’ foods.

People considered to have high taste sensitivity are known as ‘super’
tasters and are sought after by the food and perfume industry. To discern the
difference between people with high, medium and low taste sensitivity, a
liquid solution containing 6-n-propylthiouracil (PROP) is generally used. This
is a bitter tasting compound that high taste-sensitive people find aversive. The
ability to taste PROP is inherited from our parents and about 70 per cent
of the population can taste it to some degree – although not everyone has a
strong reaction to it. People with high aversions to PROP tend to have a better
taste perception for bitter, sweet and spicy tastes, as well as a better sense of
smell. People who can taste PROP also have the ability to differentiate tastes
within the same food item (Tepper, 1999). The 30 per cent of people who
cannot taste PROP do not have as good taste perception. As compensation,
non-PROP tasters tend to have the ability to tolerate much stronger tastes;
indeed, they often need them to be stronger to ‘like’ the food item.

Wanting

Liking food is not enough to make us consume it. We must also have the drive
to acquire it. This drive comes from our ‘want’ to consume a specific food
item. Wanting is controlled by a single neurotransmitter pathway that extends
from the brainstem to the forebrain (see Figure 2.5). This pathway starts in the
ventral tegmentum and extends into the mesolimbic forebrain, employing
dopamine as its signal. In fact, it follows similar neurobiological controls
and it is very hard to differentiate, anatomically, wanting from liking. They
exist together and, as such, are controlled by circuits that follow parallel
pathways. The difference between liking and wanting is essentially the neuro-
transmitter that they use. There are other dopamine pathways, but these are
not so important for wanting and reward.

Selectively removing dopamine from the brain through pharmacological
treatments leaves an animal without the motivation to consume a particular
food but still preserves signs of liking it if the food is placed on its tongue.
Although taste sensitivity is associated with liking and endogenous opioid
peptides, reward sensitivity is associated with dopamine. Reward sensitivity is
controlled by the concentrations of dopamine in the brain. People with higher
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concentrations of dopamine tend to be more responsive to food cues – especially
if the food offered is liked (Volkow et al., 2002). Essentially, this system con-
trols the wanting of an item irrespective of whether it has been previously tried
and liked. Manipulation of dopamine pathways could therefore be said to
make humans ‘want’ everything more. Individuals with higher reward sensi-
tivity will be more responsive to food cues in their environment and are more
likely to want foods in the absence of trying and therefore liking them. Reward
sensitivity has also been linked with other personality characteristics. High
levels of impulsivity5 have in particular been related to increased reward sensi-
tivity. Although some researchers have used the two terms interchangeably
(Wonderlich et al., 2004), it has been shown that they are different constructs
(Miller et al., 2004) and can both affect eating behaviour. It has also been
shown that people with higher reward sensitivity tend to have higher body
mass indexes and food cravings (Franken & Muris, 2005). Furthermore, sensi-
tivity to reward incorporates the hedonic value of food, as it has been associ-
ated with the preference for sweet and fatty foods (Davis et al., 2007). This
is probably due to the multi-functional role of dopamine and its involvement
in the control of movement and sensory processing. Figure 2.6 provides an
overview of brainstem control of eating.

Figure 2.5 Representation of the dopamine pathway in the brain involved in wanting.

5 This is a psychological construct that is defined by an individual’s propensity to engage in an
action immediately it is thought of, without thinking about the consequences of doing it.
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Sensory-specific satiety: how ‘liking’ and ‘wanting’ stop
us eating

Liking and wanting play an important role in food selection; however, when
combined they have an additional role in satiation (Rolls et al., 1988). On a
behavioural level, the removal of the hedonic and motivational components
of eating has a greater impact on behavioural expression than any of the
other anorexigenic neurotransmitter signals yet identified. The episodic loss of
the motivation to continue to eat within a meal is controlled by both
endogenous opioid peptides and dopamine pathways and is termed sensory-
specific satiety. Sensory-specific satiety is the gradual loss of the palatability of
a particular food during consumption, while the pleasantness of other food
items remains intact. As omnivores, humans need to consume a wide variety
of food items to meet their nutritional needs and to stave off boredom. This

Figure 2.6 Brain structures and neurotransmitter pathways outside of the hypothalamus
that have direct control of feeding. CN = central nuclei; RMN = raphe magis nuclei; NTS =
nucleus of the solitary tract; 5-HT = serotonin; LC = noradrenaline; GN = gustatory nucleus;
LPN = lateral parabrachial nucleus.
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boredom component is important, as the loss of the hedonic quality of the
food means that a person has no reward (opioid release) to want (dopamine
release) to continue to eat. When we are eating something that is palatable to
us, every mouthful results in the release of opioids from the brainstem that
provide us with an endogenous neurochemical reward for consuming it. This
opioid release gradually decreases during a meal and is more pronounced if
consuming only one food item. This removes the hedonic impact of eating
and will eventually lead to the termination of the meal. If towards the end of
the meal another food item is offered that is sufficiently different in terms of
texture, taste and macronutrient properties, opioid release begins again and
the person will continue to eat the new food item. A real-world example of this
biological process would be an individual’s ability to continue eating a dessert
(usually sweet) after reaching satiation following the ‘main’ (usually savoury)
part of the meal.

It is important not to confuse food aversion with sensory-specific satiety.
Food aversion is caused by negative feedback when, or because of, consuming
a particular food item. For example, if a person became ill following consump-
tion of a particular food, they might associate the illness with it and not want
to eat it again. Basically, they will inappropriately have associated the food
item with the symptoms of the illness. Therefore, when offered the food item,
the individual associates the negative feelings related to the illness with the
taste of the specific food. Sensory-specific satiety, in contrast, lasts for one meal
only and has no real ‘conscious’ learning to it. It is more of a habituation
process whereby the individual becomes less responsive to the food through
their endogenous opioid peptides not responding or being released in the same
concentrations when the food is repeatedly placed on the tongue mouthful
after mouthful. Therefore, sensory-specific satiety is the change of pleasantness
during a single meal only.

Eating behaviourists are still unsure how long sensory-specific satiety (SSS)
lasts (Sørensen et al., 2003). Some researchers have suggested that it can last for
more than an hour following a meal (Hetherington et al., 1989). It is at this
point that a theoretical distinction has to be made. This distinction is based on
the concepts of satiation and satiety. Sensory-specific satiety can be said to last
during within-meal satiation and between-meal duration of satiety. However,
sensory-specific satiety cannot transcend into the next meal. If SSS-like
behaviours are still present in the following meal, this is termed monotony
and not sensory-specific satiety (Hetherington et al., 2000). Monotony is the
repeated consumption of meals that are similar in taste, texture and visual
cues. It is important that we do not confuse these two concepts, as monotony
has more of a tonic effect on eating behaviour by suppressing hunger and
desire for specific foods, while sensory-specific satiety has an episodic effect
within a meal through earlier onset of satiation.
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Summary

The central control of eating is both simple and elegant. NPY/AGRP and
CART/POMC are in a constant battle with each other for supremacy over
whether we should start a meal. If NPY/AGRP gain the initiative, they will
activate the lateral hypothalamic area and the search for food through the
release of hypocretins. This search will be heightened by dopamine and
motivate the individual to want foods. Wanted items are attenuated over time
by food preferences based on what the individual likes. What is liked is based
on taste reactivity/sensitivity and is controlled by the release of endogenous
opioid peptides. These peptides will start to be released once the food item is
placed on the tongue and has caused a reaction in the taste buds. The food is
then assessed for content within the somatosensory cortex and a decision
is made about whether or not to swallow it. Once a meal has started, cortico-
tropin releasing factor and sensory-specific satiety will start to interfere
with hunger and motivation signals to stop us eating and allow CART/POMC
to regain control of the appetite circuit. Additional neurotransmitters are
involved in the process, but appetite regulation is controlled in the main
by the pathways between the hypothalamus, brainstem and frontal lobe
(see Table 2.1).

Appetite regulatory control within the brain has considerable control over
whether or not we eat. Both the brainstem and the hypothalamus receive
signals from the periphery (the body) and are attenuated by long-term energy
storage biochemicals. The arcuate nucleus in the hypothalamus has direct con-
tact with the blood and is responsive to hormones released from other organs
that communicate both episodic and tonic messages from the periphery to
the appetite system. Furthermore, the brainstem is essentially a relay station
for messages from the body through the spinal cord and the cranial nerves.
Rudimentary analysis of signals sent up the spinal column are undertaken in
the brainstem before being diverted to higher cognitive functions in the fore-
brain and, specifically, the cortex. Although it may appear that the brain is in
control of eating, the peripheral organs also have an integral role in initiating
feeding behaviour. The brain must be aware of, and at times be subservient
to, the digestive and storage systems to maintain a healthy balance in long-
term energy intake. In the next chapter, these factors will be explored and
a commentary on the body’s involvement with appetite regulation will be
offered.
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3 Storage and digestion
Peripheral mechanisms of eating

Specific regions within the brain, such as the hypothalamus and brainstem, are
undeniably important in controlling eating behaviour. There is a large body
of evidence that suggests the neurotransmitters found within these regions
control appetite regulation and, in particular, when to start eating (episodic
control). In addition, the system is geared towards starting eating rather than
stopping or not eating. This is based on evidence which suggests that neuro-
transmitters that inhibit food intake, with the exception of cocaine and
amphetamine regulated transcript (CART), appear to be much weaker than
those that start it. Although the brain is a highly complex organ, it does have
one specific weakness – it cannot store energy. How much energy is currently
stored in the body is an important determinant of how strong the biological
desire to eat is. This is different from how ‘hungry’ someone is at any given
time, as this is determined by many things, including temporal, psychological
and biological factors. This will be discussed in later chapters. Within the bio-
logical domain, the desire to eat is related to concentrations of neuropeptide Y
and dopamine in specific regions of the brain. Based on this premise, both
neuropeptide Y and dopamine concentrations must vary depending on the
amount of fat tissue currently stored in the body. Furthermore, key neuro-
transmitters that initiate a meal react to how much food is currently being
processed. This means that biological signals from the stomach and the intes-
tines also need to signal the brain. Thus although the brain may be important
in eating behaviour, it is not more important than the peripheral organs and
their hormonal indicators.

Hormones of the periphery have two main functions: they inhibit the
hypothalamic and brainstem neurocircuits depending on what and how much
is in the stomach and intestines; and they modify the release of specific neuro-
transmitters within the circuit depending on the amount of fat tissue in the
periphery. These two roles can be separated out into episodic and tonic influ-
ences. Anything involved with the stomach and intestines is episodic and
anything released from the adipose tissue (fat storage) is considered tonic. In



Chapter 3, only organs that have an integral role with energy storage or diges-
tion will be considered. Nearly every biological structure in the body is
involved in energy acquisition in some form, as it is the only factor that keeps
them alive and functioning. Here, however, we consider only the stomach,
liver, pancreas, intestines and adipose tissue. Although the organs themselves
are important, it is the hormones they release that are integral to appetite
regulation and eating behaviour, as these alter perception (see Table 3.1). This
chapter outlines the most important components of appetite regulation. The
brain may be in control of the episodic initiation of a meal, but the periphery
can alter the amount consumed or aid CART release to ensure that neuropep-
tide Y does not initiate a meal. Therefore, the traditional view that the brain is
in control of everything should not be held for eating behaviour. In essence, the
body can control the brain – our stomachs can quite literally rule our heads.

To understand how the periphery is involved in appetite regulation, it is
essential to understand how the body processes food in the digestive system
(see Figure 3.1). Every time a meal is eaten, the digestive system needs to
manage the food in a set order. First, the food needs to be broken down to
get at the important micro- and macronutrients. The acidic digestive juices
of the stomach undertake the initial process of digestion. The stomach is
a specialized muscular sack that is able to distend to hold large amounts of
food. Its purpose is to make the food into a more liquid state, called chyme,

Table 3.1 Peripheral hormones involved in eating behaviour

Inhibits eating behaviour Induces eating behaviour

Intestines Stomach
Cholecystokinin Ghrelin
Glucagon-like peptide 1
Glucagon-like peptide 2
Peptide YY
Apoliproprotein A-IV
Enterostatin

Pancreas
Insulin
Glucagon
Amylin

Adipose tissue
Leptin
Adiponectin
Interleukin-1
Interleukin-6
Tumour necrosis factor
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so that it is easier to digest. Different food items require differing amounts
of time in the stomach to be fully broken down. This differential time
period is known as gastric emptying. Gastric emptying is controlled by a
complex interaction between gut hormones and the brainstem (Näslund &
Hellström, 2007). It is this complex interaction between the gut hormones of
cholecystokinin, peptide YY and glucagon-like peptide 1 and the nucleus of
the solitary tract in the brainstem that make an individual feel full and stop
eating a meal.

Once the chyme is created, it is released from the stomach into the duo-
denum where it is neutralized with alkaline digestive juices and enzymes from
the gall bladder via the bile duct and pancreas. The duodenum consists of the
first part of the small intestine that extends for about 30 centimetres after
the pyloric sphincter1. Within the duodenum and during its transit through
the jejunum2, the food is digested fully so that amino acids, carbohydrates and
lipids can be absorbed across the intestinal wall and into the blood stream in the
lower half of the small intestine. The absorption of the important constituent
components of the chyme takes place in the ileum3. Following its transit

Figure 3.1 Visual representation of the digestive system.

1 This is the smooth muscular ring at the base of the stomach that stops the food from leaving.
2 The upper half of the small intestine between the duodenum and ileum.
3 The lower half of the small intestine between the jejunum and the large intestine.
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through the ileum, the chyme is excreted out of the small intestine and into
the large intestine (or colon). The first part of the colon is called the caecum,
where water and salts are absorbed and mucus added. The food then moves
through the colon until as much water is removed as possible. At this point,
the waste products are formed into faeces and eventually excreted into the
rectum and out of the anus. Each significant structure or sub-structure of the
digestive system secretes one or more hormones into the blood to signal the
rest of the body that it is working and not to let further food through; this
usually results in extending gastric emptying time but can act through inhibit-
ing eating behaviour.

For many years, scientists believed that the peripheral organs involved in
appetite regulation were limited to a reactionary or inhibitory role in food
intake. Recently, a hormone has been found in the stomach that has a similar
function to neuropeptide Y by increasing perceptions of hunger. This hor-
mone, named ghrelin, is the only biochemical outside of the brain that
has orexigenic properties (Kojima et al., 1999). Due to its unique properties,
ghrelin is the best place to begin in any explanation of hormonal changes
brought about by eating. The remainder of this chapter is separated into the
gastrointestinal phase(s) and the nutrient phase.

Gastric phase

The stomach’s involvement in eating behaviour is not just to provide an acidic
reservoir for food to be stored in. Whether it is trained in early life to expect
food at certain times of the day or whether it is simply responding to the
absence of food is open to debate, but we do know that the stomach, through
the hormone ghrelin, can attenuate the central release of neuropeptide Y. This
suggests that the stomach, in some circumstances, can override the brain to
initiate eating behaviour. Indeed, many people associate the ‘growling’ noise
that comes from the stomach as hunger. In most cases, this ‘growling’ noise is
caused by the stomach wall moving when it contains no food, causing the
digestive juices to shift. Although this usually coincides with feelings of
hunger, it does not always do so.

Intestinal phase: duodenum

It is often assumed by the layperson that the stomach is the ‘powerhouse’ of
the digestive system. This could not be further from the truth. The duodenum,
jejunum, ileum and colon are the main organs that digest and absorb all of the
necessary nutrients from the food consumed. In addition, these organs release
a plethora of hormones into the circulatory system to signal the rest of the
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body exactly what is being digested, if anything, at that moment in time. This
allows the body to coordinate its many essential functions with the imminent
abundance of energy.

In the duodenum, several processes occur to begin the digestion of
chyme. Both the gall bladder and the pancreas are structurally attached to
the duodenum so that they can release digestive enzymes and prepare the rest
of the body, and most importantly the adipose tissue, for the imminent
increase in glucose in the blood. These preparations are undertaken through
the release of insulin and glucagon from the pancreas. Also within this section
of the digestive system, another important anorexigenic hormone is released.
Cholecystokinin-creating cells are found throughout the small intestine and,
when in high concentrations, give the perception of fullness. This occurs as
cholecystokinin binds to the vagal nerve4 and, through a neurocircuit originat-
ing in the nucleus of the solitary tract, increases concentrations of CART/pro-
opiomelanocortin (POMC) in the arcuate nucleus. More information about
these three and other hormones associated with the periphery can be found in
Appendix 2. It is important to note that the separation of gut hormones into
anatomical sections is not entirely accurate, as cells that produce them tend to
transcend the various sections. Therefore, the separation of the hormones into
these phases is based on when they are first encountered within the digestive
system rather than where they are strictly found.

Intestinal phase: jejunum

Once the chyme released from the stomach comes into contact with enzymes
that aid the breakdown of the complex proteins, sugars and fats, it travels
through the upper half of the jejunum where the actual digestion takes place.
Within this region of the small intestine, cholecystokinin hands over the sig-
nalling to glucagon-like peptides 1 and 2 (GLP-1 and GLP-2). The concentra-
tion of GLP-1 in the circulatory system will inform the brain whether it can
start the next meal or not.

Intestinal phase: ileum

Upon leaving the jejunum, the food has been fully digested and the nutrients
are ready for absorption. Absorption occurs across the ileal wall for utilization
or storage around the body. Within this absorption section of the small

4 A nerve that descends from the brain and innervates/communicates with the organs in the
periphery.
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intestine, another hormone is introduced to the blood. Although discovered
over twenty years ago, peptide YY has received little research focus – currently
this is being rectified. What is now known is that peptide YY inhibits food
intake and reduces appetite (Batterham et al., 2002)

Hormonal signalling to the brain and other regions of the body following
absorption of nutrients is controlled by GLP-1 and GLP-2. The movement of
the waste products out of the ileum and into the colon essentially means that
appetite regulation of food intake has stopped, although water and salt absorp-
tion continues. This is not the entire description concerning gastrointestinal
signalling. It would appear that the digestive system responds to any food in
the same way. The biochemicals above, as well as other hormones yet to be
discussed, respond to different macronutrients in different ways. Alterations in
hormonal profiles brought about by different amino acid, carbohydrate and
lipid ratios will now be considered in turn.

The effect of macronutrients on peripheral hormones

Peripheral hormones are unlikely to be able to change food choice, as this is
driven by central mechanisms of an individual’s preference for specific foods
and whether they want them at that time; however, there are noticeable alter-
ations in the concentrations of peripheral hormones in response to macro-
nutrients. It is well known that protein and fat have stronger effects on feelings
of fullness than carbohydrates. This can be observed in the strength and mag-
nitude of the hormonal profiles. In response to protein and fat in the small
intestine, both cholecystokinin and peptide YY are released in higher concen-
trations compared with carbohydrates (Orr & Davy, 2005). Alterations in diet
can therefore have an effect on behaviour and specifically on perceptions of
fullness by varying the concentrations of peripheral appetite-related signals of
cholecystokinin and peptide YY.

In addition to the holistic alterations in hormonal profiles, there are add-
itional hormones that are released once specific macronutrients are detected in
the digestive system. Indeed, the investigation into macronutrient hormonal
profiling is still in its infancy and therefore any evidence offered here should
be treated with caution. The information around the three hormones below
could change as more research is undertaken and becomes available in the
public domain. In addition to the role of insulin, GLP-1 is released predomin-
antly in response to carbohydrate (Lavin et al., 1998; Kong et al., 1999) but is
also responsive to fat digestion (Frost et al., 2003; Thomsen et al., 2003). In
terms of protein and fat intake, endogenous cholecystokinin is released follow-
ing the detection of fat and protein in the gut and peptide YY is released
following detection of fatty acids and fibre in the gut (Ongaa et al., 2002).
The interactional effects of the peripheral hormones are offered in the further
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reading papers (see p. 185). Lesser-known but equally important hormones are
also responsible for protein and fat intake. These hormones are amylin,
enterostatin and apoliproprotein A-IV. Only these will be discussed in the
following sections.

Responding to protein (amino acids)

Upon detecting protein in the duodenum, amylin is released from the pancreas;
thus amylin is a pancreatic rather than a gastrointestinal hormone. In high
concentrations, it causes hypophagia (undereating) and targets the brain-
stem. Tentative evidence exists that the anorexigenic properties of amylin are
selective to dietary protein rather than any other macronutrient (Michel et al.,
2007). A lot more research is required before any significant insights to the
effects of amylin on eating behaviour can be offered.

Responding to fat (lipids)

Enterostatin is released from the pancreas, duodenum and jejunum in
response to fat. Like cholecystokinin, enterostatin also targets the brainstem
to alter eating behaviour. It appears to work through altering opioid and
serotonin concentrations in response to food (Koizumi & Kimura, 2002), and
this appears to remain specific to high fat foods only (Lin & York, 1997). This
would suggest that enterostatin works through altering the taste perception
of high fat food via removal of the hedonic response to it. Although it would
seem to be the main drug target for changing people’s high fat diets, the
effects of enterostatin on eating behaviour are fairly weak and short-lived
(Halford et al., 2003). The functional effect of apoliproprotein A-IV and its
possible responsiveness to different macronutrients is a little contentious
compared with that of enterostatin. Apoliproprotein A-IV is found in the
small intestine and is released into lymph tissue rather than the blood. How
it works and whether it targets the brainstem or the hypothalamus are yet to
be determined; however, it does appear to respond to fat intake (Lui et al.,
2001).

In both the previous chapter and this chapter, the focus has been on the
episodic control of food intake and eating behaviour. This does not consider
energy stores. For example, a person who has not eaten for an extended period
of time will have used up more of their energy reserves than a well-
nourished individual. This will obviously mean there will be a difference in
perceptions of hunger and fullness between these two individuals and, there-
fore, they will have different endocrinological signals. It would make no sense
if the brain had no idea how much energy it had in storage at any one time.
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The principal storage area in the body is adipose tissue (fat). Contrary to popu-
lar belief, adipose tissue does interact with the rest of the body and is con-
stantly releasing hormones into the blood stream proportional to the amount
of fat in storage. Essentially, adipose tissue offers a constant background ‘noise’
to appetite regulation both centrally and peripherally. This signalling does not
respond to food intake directly and as such is known as a tonic influence on
eating behaviour.

Tonic signals: adipose tissue

Fat tissue is found throughout the body and varies depending on age and
gender. To be considered healthy, females should have a higher percentage
of body fat than males, and older people should have more than younger
individuals. Differences between the sexes in what is considered healthy
are due to the way adipose tissue is deposited between males and females.
Females of child-bearing age should have at least 25 per cent body fat to
remain healthy, while males should maintain levels at around 15 per cent.
Males also tend to store fat around the abdomen, which has been linked
to a higher risk of type-II diabetes and cardiovascular diseases. Females, in
contrast, tend to deposit fat below the hips and around the thighs. Fat
deposits in this area appear to have less morbid consequences. The reason why
females have to maintain a higher level of adipose tissue is its role in fertility.
Adipose tissue is not currently considered an organ, probably because it is
found in multiple locations throughout the body; however, it really should be
as it acts just like one. It is an important endocrinological agent that creates
and releases several important hormones into the blood and provides an
unlimited energy storage facility for the rest of the body. In particular, fat
tissue releases gonadal steroid hormones (oestrogens, androgens and pro-
gesterone) to signal to the brain that there are or are not enough energy
reserves to reproduce. Not having enough adipose tissue will have endo-
crinological consequences that will make it hard to conceive, as will having
too much.

Sexual development and reproduction are important functions of adipose
tissue; however, they are not directly related to appetite regulation and eating
behaviour. Adipose tissue also releases several hormones that alter the magni-
tude and duration of other neurotransmitters and hormones involved in
energy intake. These signals do not change throughout the day; they remain
constant and their concentrations in the blood are directly correlated with the
amount of adipose tissue an individual possesses. As they do not vary, they are
deemed to be tonic signals, which have a blanket suppressive effect on the
appetite system. The primary tonic appetite-related biochemicals released
from the adipose tissue are leptin and adiponectin.
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Summary

Both this and the previous chapter have discussed the central and peripheral
episodic and tonic signals that influence and control eating behaviour.
Current opinion in appetite regulation suggests that a complex interaction
between the brain and the body exists to control perceptions of hunger
and fullness. It would appear that several brain regions and their associated
neurotransmitters are responsible for hunger (arcuate nucleus: neuropeptide
Y/agouti-related protein; lateral hypothalamic area: orexins), fullness (arcuate
nucleus: CART/POMC; paraventricular nucleus: corticotropin releasing factor),
taste (brainstem and somatosensory cortex: opioids), liking (brainstem and
nucleus accumbens: opioids and gamma-aminobutyric acid) and wanting
(brainstem and forebrain: dopamine). The central regions are reinforced and
sometimes controlled by digestive and energy storage organs of the periphery
and their related hormones. These organs are also involved in the control of
hunger (stomach: ghrelin) and fullness (intestines: cholecystokinin, GLP-1 and
peptide YY), as well as informing the brain of how much energy it has in
reserve (adipose tissue: leptin). Although scientists have made many import-
ant discoveries over the past twenty-five years, there are still many unanswered
questions that need to be researched before we fully understand the biological
underpinnings of eating behaviour.

The appetite regulation system in humans has an extremely powerful
effect on behaviour. Studies in which the various biochemicals have been
injected into humans and animals have shown an effect on eating behaviour
and the subjective feelings associated with it. It is important not to get too
carried away with absolute conclusions when considering the relative effects
the central regions, peripheral organs and their biochemical agents have. The
possible effects and functions that they all have are limited to attenuating or
strengthening perceptions of hunger and fullness. Even when people are hun-
gry and have food they like and want in front of them, they still may choose
not to eat. Although the system is elegant and considers all components of
eating behaviour from the energy needs perspective, it must be remembered
that the biological system can be subject to psychological processes. Energy
needs are not the only predictor of consuming food. Other more abstract psy-
chological perceptions are also considered when deciding to eat a particular
food item. These include the social context and repercussions for eating,
cognitions about food, body image and age – all pertinent factors in meal
initiation. Essentially, our behaviour is not a slave to biology; rather, the two
operate independently and both are responsive to their environment.
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4 Learning about food
Developmental aspects of
eating behaviour

Children and the development of eating behaviour

The environment plays a key role in human eating behaviour. Although the
biological hardwire of the appetite regulation system varies little between
individuals, each person’s habitual diet and food preferences are unique.
Differences in food preferences and tastes are often ingrained during childhood
through several arguably covert processes. These influences are compounded
with children’s ability to learn and their individual processes of learning.
Learning is integral to the development of normal eating behaviour. Prefer-
ences made at this stage usually remain with the individual for the rest of their
life. Children learn about foods in two ways. The first way is through associ-
ation: the child associates a food with a particular memory or event. Foods
associated with good times are liked and foods associated with not so good
times are disliked. The second way is through social learning: the child learns
through copying or having behaviour modelled for them by other people.
Children’s diets are also affected by their intellectual development. As the
child’s ability to make sense of their environment through their mental devel-
opment (known as cognitive development) grows, they are able to categorize
and make inferences and associations about food and eating behaviour. This
chapter focuses on these concepts and how children learn to like, or not like,
particular foods.

In addition to the theoretical framework surrounding food preference
formation in children, other phenomena are also involved in the process of
food preference. Exposure, food neophobia, ‘picky/fussy’ eating and the impact
of significant individuals in the child’s life all have an important role to play
in the development of eating behaviours. Exposure is simply how frequently a
child is offered a particular food item, but it can also extend to the duration
and quality of each experience. Food neophobia is a little more complex and is
usually defined as the reluctance to eat, or the avoidance of, new foods (Birch
& Fisher, 1998). The term was derived from the earlier work of Rozin’s (1979)



‘omnivore’s dilemma’, a process described as an evolutionarily beneficial sur-
vival mechanism to help children avoid eating potentially poisonous items
(Cashdan, 1998). Picky/fussy eating is slightly harder to define as it shares many
similar characteristics with food neophobia; however, it is related to the rejec-
tion of foods that are familiar, as well as unfamiliar (Galloway et al., 2003,
2005). While the food neophobic individual will learn to accept new foods
after a distinct period of exposure to them, the ‘picky/fussy’ eater will continue
to refuse these foods. ‘Picky/fussy’ eaters are usually described as having very
limited diets in terms of the amount of different foods they find acceptable to
eat and may even have additional psychopathologies associated with food.
Finally, the role of significant others can have a marked effect on a child’s habit-
ual diet and food preferences. These ‘significant others’ obviously include
immediate family members and/or caregivers, but can also include peer group
members and even idolized individuals. Idolized individuals do not even have
to be real people, as cartoons and other fictitious characters also appear to be
able to alter a child’s food preferences. In this chapter, all of these concepts and
theories will be outlined and their impact on eating behaviour evaluated. To aid
in understanding the formation of food preference, the developmental theories
of Piaget and Vygotsky will be used as a scaffold. Becoming familiar with spe-
cific food items is arguably the strongest determinant of whether or not a food
is liked; however, how a child becomes familiar with a food changes markedly
during the first decade of their life. Therefore, this chapter will be loosely
structured around ages based on Piaget’s stages of child development. It is
important to note that these scientific observations and theories are not based
on specific ages and there is room for inter-individual differences; however,
thinking of these constructs in terms of age helps to differentiate them and
allows researchers to infer ‘normality’ in the development of food preference
(e.g. at what age are children most likely to demonstrate food neophobia).

Cognitive development

In psychology, the two most influential writers on child development are Jean
Piaget (1896–1980) and Lev Vygotsky (1896–1934). The intricacies of these
theorists’ ideas can be found in many other sources and go beyond the focus
of the current chapter; however, the concepts they offer lend well to how food
preference develops and, therefore, should be considered. Piaget essentially
separates childhood into four stages: sensory motor stage (0–2 years); pre-
operational stage (2–6 years); concrete operational stage (6–12 years); and
formal operational stage (12–16 years). Vygotsky, in contrast, suggests that
significant ‘others’ aid the child’s development. Vygotsky suggests that chil-
dren’s development is shaped by their social environment and that significant
others help them to understand their surroundings by offering ‘scaffolding’
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(models and structures) to simplify it. As children develop social interaction
skills (e.g. linguistic understanding and competence), they are able to impose
‘scaffolding’ on their environment for themselves.

0–2 years and the importance of exposure

Contrary to popular belief, eating behaviour does not start to develop from
when a child starts to eat solid food, which according to the World Health
Organization should not occur within the first 6 months of life. Habituation
to the environment, and even to the foods within it, starts much earlier than
the actual consumption of food. A foetus is exposed to the mother’s diet
through the amniotic fluid (Hauser et al., 1985) and, after birth, this exposure
continues through breast milk (Mennella & Beauchamp, 1999). This form of
very early exposure prepares children for the predominant tastants within
their environment. Therefore, when they are finally ready for solid food, they
have some experience of taste and therefore only have to get used to the
sensory components (sight, smell, touch) of the food.

During weaning, exposure to different flavours appears to be important in
the development of food preferences. Initial variety, experience and exposure
to solid foods also appear to be important in lowering food refusal (Harris,
1993). This short weaning period appears to have a marked effect on future
taste preferences (Gerrish & Mennella, 2001), which is not found after this
developmental period (Cohen et al., 1995). Very early exposure, through the
mother’s breast milk, may only work on some specific fruits and vegetables
(Mennella et al., 2006), as children can discriminate between, and may have
innate preferences for, different flavours of vegetables (Gerrish & Mennella,
2001). A child’s exposure to breast milk has been suggested to be critical in
increasing acceptance of bitter tasting fruits and vegetables (Cooke et al.,
2004), but only if the mother consumes these foods as part of her habitual diet.

Frequency of exposure is also important. Novelty of a particular food
still has an effect on a child’s eating behaviour for up to fifteen short-term
exposures (Birch et al., 1987; Wardle et al., 2003a, 2003b, 2005). This exposure
frequency is age dependent, with younger children requiring fewer exposures
before accepting and consuming unfamiliar foods. Birch et al. (1998) showed
that only one exposure is required to double the intake of a novel food in
children aged between 4 and 7 months. This has led some researchers to sug-
gest that this weaning period is critical for getting a child to accept foods.
Unfortunately this oversimplifies the process. Although during this period
the child will require only a relatively few exposures to accept a particular
food, it is still possible to get any child or adult to accept novel foods. Accepting
novel foods during and after the weaning process alters because the child has
developed more complex categorization schemata (i.e. what is actually food
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and what is not), as well as survival mechanisms to avoid potentially harmful
‘food-like items’ in their environment (both are discussed later in this
chapter). Therefore, it is unlikely that a critical period for exposure to novel
foods exists; it is just that the approach required in achieving acceptance
differs with an increasingly complex mind.

The information provided to the child during exposure may also have an
effect on acceptance of fruits and vegetables. Wardle and Huon (2000) found
that telling children that they should consume certain foods because they are
healthy might have led to a lesser acceptance of them. However, this may have
been the result of an interaction between parental pressure and health-related
information (Wardle et al., 2003b).

Associative learning theory

Associative learning, as the name suggests, explains how a child learns to asso-
ciate apparently unrelated concepts. Underpinned by the brainstem-mediated
processes of liking and wanting, associative learning is the psychological
component of reward mechanisms. Whether they are implicitly or explicitly
modulated, emotional, cognitive and social reinforcements provide additional
impetus on top of the natural ‘high’ conferred by the biological reward mech-
anisms. Associative learning theory extends beyond the reaction to specific
tastants by offering an explanation of how the environment impacts on eating
behaviour. This theory also widens the eating episode past the simple act of
eating. Essentially, this theory constitutes the psychological incentive to eat.

Associative learning does not have to be completely explicit. Implicit
learning mechanisms arise through the biological consequences brought
about by the properties of a particular food, which are learned through associ-
ation. A child can quickly tell the difference between foods that are high and
low in energy. They do this through forming associations between the flavour
of a food and the post-ingestive consequences of eating it (Brunstrom, 2007).
This is a form of conditioned learning whereby positive consequences are
associated with a particular flavour.

A simple Pavlovian type of conditioned learning typically involves the
repeated pairing of a conditioned stimulus (CS+) and a particular reward or
unconditioned stimulus (UCS) – in Pavlov’s case, the bell (CS+) and the food
(UCS). Therefore, repeat pairing of stimulus and reward brings about an expec-
tation that the conditioned stimulus will lead to the reward, and so anticipatory
responses for the reward are evident upon presentation of the stimulus – the
bell rings and the dog salivates.

In eating behaviour this process is a little more complex, as the flavour
and the food both have an intrinsic value. Developments to this Pavlovian
approach have led to a derivative model based on associative conditioning
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called the Bolles-Bindra-Toates theory (Berridge, 2004). Bolles termed this pro-
cess S–S* rather than CS+ and UCS of the Pavlovian psychologists (Bolles,
1972). The difference between S and S* according to Bolles is that S* already
carries a value. In Bolles’s model, S was essentially the same as the Pavlovian
CS+; however, it could be argued that Bolles was suggesting that S is different
from CS+ once it is paired with the S*. S* would be the food, which is the
animal’s energy source. All animals require energy to survive; thus S* has a
value even if no learning has taken place, as it is an essential requirement.
The pairing of S–S* creates a motivational vector whereby the presentation
of S elicits goal-directed behaviour to achieve S*; however, it is questionable
whether this motivational behaviour actually occurs (Berridge, 2004).

The Bolles-Bindra-Toates theory is hard to uncouple from the Pavlovian
model and there is little to argue that the presentation of S actually elicits
motivational behaviour above simple expectancies. This is in contrast to other
more psychological rewards where the reward itself has to be learned (e.g.
social/emotional rewards). Bindra (1978) extended the work of Bolles through
the incorporation of hedonics. In this theory, Bindra suggests that the S does
not remain just an association with the S*, but can become a reward in itself. In
terms of eating behaviour, S* (food) will have many physiological effects that
enhance mood (serotonin) and energy levels – this would be the obvious
reward for consuming the food. In the case of food, the initial stimulus also
has a desirable reward – the taste perception and opioid release. Therefore,
Bindra’s addition to the theory is that the flavour promotes goal-directed
behaviour in the individual and carries a hedonic value irrespective of its value
as a food. An example of Bindra’s additions to this theory would be the desire
for chewing gum. Chewing gum is flavoured, which makes us buy and chew it.
The flavour in itself is desired despite the chewing gum having no value as a
food source.

The final addition to conditioned learned associations is that of Toates.
Toates (1986) added to the theory by suggesting that the potential levels of
reward are attenuated or strengthened by the physiological state of the indi-
vidual. In the case of food, hunger and low glucose concentrations in the
circulation mean that both the sham reward (S) and the actual reward (S*) will
be increased. Alternatively, if the individual is satiated, their satiety will elicit
less goal-directed behaviour to obtain the reward. The Bolles-Bindra-Toates
theory is the cornerstone to associative learning and motivations in eating
behaviour research. Current research has extended this theory further, with
scientists exploring how flavour interacts with nutrients and the post-
ingestive consequences of eating a particular food.

Flavour-based associations with post-ingestive consequences are known as
flavour–nutrient learning. The child learns to associate a particular taste with
the potential energy, satiation and satiety repercussions of consuming it. This
information provides the individual with the relative comfort of being able to
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predict the energy content of a particular food and weigh up its intrinsic
motivational value. Moreover, it gives the individual energy security so that
they can concentrate on aspects of life other than the acquisition of food
(Brunstrom, 2007).

The focus of associative learning has so far been on the energy value of
foods; however, humans also desire and consume foods that have a low or no
energy value. These types of foods are equally important in the human diet as
they provide the individual with essential micronutrients (vitamins and min-
erals) to remain healthy. These types of less energy dense foods are learned to
be liked or disliked through a process of flavour–flavour rather than flavour–
nutrient learning. Flavour–flavour learning is different from flavour–nutrient
learning as both the S and the S* are presented at the same time. The new food
item (or S) is presented alongside a previously liked food item (S*), which
causes a sort of transference between the associations with the S* to the S.
This form of associative learning explains how children learn preferences for
a meal that contains multiple foods and thus tastes within it.

Associative learning can also extend beyond the flavour–nutrient and
flavour–flavour learning. This form of learning is internally driven and fairly
implicit in nature. More explicit forms of associative learning come from
‘rewards’ outside of the actual food item and the physiological consequences
of consuming it. These other rewards come from contingencies placed on eat-
ing or not eating a target food item. Positive reinforcement is one such contin-
gency outside of the child’s control and the physiological repercussions of
eating the food item. Most parents try to get their children to eat foods they
may not like by using reinforcers (e.g. ‘if you eat your dinner you can have
your pudding’). This ‘negotiation’ with the child actually contains several
reinforcement processes over and above the contingency of ‘eating dinner
means I get dessert’. There is also a withdrawal threat implicitly contained
within the statement ‘if you don’t eat it you will not get any dessert’, and
depending on how it is said it could also contain the insinuation of a potential
punishment to be feared.

There are three ways one can ‘reward’ a child for eating a particular food,
and it is these experiences that the child will learn to associate with each other.
These approaches are based on the concept of operant conditioning, which
consists of three different types of reinforcers: positive, negative and punish-
ment. Positive reinforcement is the addition of something previously liked
and is known to elicit goal-directed behaviour in the child to make sure they
obtain it (i.e. anything sweet like pudding). Negative reinforcement is the
opposite to this with the removal of something disliked following the comple-
tion of a particular desired behaviour (e.g. ‘I will take away half of the vegetables
if you eat the other half in five minutes’). Finally, punishment is the addition
of something not liked when the desired behaviour is not forthcoming
(e.g. physical harm [smacking], removal of rights and liberties [grounding] or

LEARNING ABOUT FOOD 51



emotional/psychological isolation [the naughty step]). In terms of a particular
food and getting children to eat it, it would be easy to suggest that the food
should be associated with positive reinforcers; however, it would appear that
this is not entirely accurate. Indirect positive associations with contingencies
like ‘eat your dinner and you get pudding’ actually decreases liking for the
target food (S) and reinforces the desire for the reward food (S*) even further
(Birch et al., 1984; Moore et al., 2007). It could be suggested here that the child
sees the target food as an obstacle to overcome to get to the reward rather than
associating the target food with the reward. Therefore, the target food is seen
as the penalty for gaining the reward, which would suggest that the target
food item is negatively reinforced by the attempts to positively associate it.
This means that given the choice to consume the target food at a later date, the
child will refuse it and not develop a preference for it.

Other types of positive reward appear to have a more profound effect on
food preference. Positive emotional contingencies that offer psychological
rewards for eating a particular food appear to have a much stronger effect in
the medium to long term. Rewards like praise for eating a particular food and
not offering any psychological reward are much better (Birch, 1980). There-
fore, care should be taken in what is offered as the reward, or consequence,
of eating, or not eating, a particular food. In short, offering positive rewards
is advisable, while offering another food as a reward is not. Furthermore, it
would be beneficial to pair the consumption of a target food with positive
emotions through the medium of games. Parents and children who enjoy the
‘game’ of trying foods are more likely to use the technique more often and for
more foods resulting in a higher frequency of exposure (Wardle et al., 2003a).
They are also less likely to exhibit frustration towards refusal and so avoid the
surreptitious addition of negative reinforcers into the experience. It is impera-
tive that the child does not associate any negative feelings or feelings of disgust
with the foods during exposure periods. If this does occur, then it is likely that
the child will refuse the food offered and might even transfer, or generalize,
this rejection to any foods that look similar to it. For example, if a child associ-
ates something negative with cucumbers, it will be hard to get them to accept
other cylindrical shaped green fruits and vegetables (e.g. courgettes). Therefore,
associative learning can act to ensure independent uptake and liking for foods,
but can equally aid in disliking and avoidance.

Associative learning begins early in life and this is the reason for its con-
sideration here; however, it is used as a strategy for the rest of the child’s life.
Adults can also develop likes and dislikes through associative learning. For
example, if someone eats a particular food and then independently contracts
an illness that causes vomiting, they are likely to inappropriately associate the
illness with the food. This aversive form of associative learning is extremely
powerful, as it can occur even if the person is consciously aware that the food
did not cause the illness.
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Social learning theory, scaffolding and the influence of
significant others

Associative learning offers a great deal of insight into how a child learns about
food; however, it tends to focus on the individual and neglects the child’s social
context and therefore the role of others in the process. Parents, older siblings,
peer group members and even cartoon superheroes can all have an impact on
a child’s diet. Parents in particular provide the child with the structure to the
mealtime and when they are supposed to eat, especially after weaning.

Social learning theory is based on the work of Bandura (1977) and suggests
that children learn through observation or behavioural modelling (copying).
This form of learning is based on the cognitive level of the child and their
ability to observe and replicate another’s behaviour. For this form of learning
to occur, the child must have the attentional resources, an ability to retrieve
memory, finite motor control of their body and motivation to copy a particu-
lar person. Therefore, the ability to copy someone accurately is dependent on
the current physical and cognitive development of the child. This would sug-
gest that this form of learning occurs slightly later than associative learning.
Although the very young child may not learn more complex skills through
observation, social learning can still influence food preference through the
child copying some part of the behaviour.

Social influences and behavioural modelling can be predictive of increased
dietary variety and food preferences, especially in young children. Children do
not eat alone and therefore receive social influences from those around them
at mealtimes. If children have a strong bond with the people around them,
they are likely to want what the other people are eating and attempt to copy
their eating behaviours. This suggests that the caregivers’ food preferences and
eating behaviours will manifest within the child through the child modelling
(copying) their parent’s behaviour or the parent not offering foods that they
themselves do not like. Therefore, there is a better chance of a child adopting a
particular food preference if the people around them also have it and are eating
the particular food too. If this modelling is paired with positive reinforcement,
the likelihood for acceptance increases further (Rozin & Schiller, 1980). The
person being copied also appears to have a role in increasing food acceptance.
Mothers are better models than strangers (Harper & Sanders, 1975); older chil-
dren are better than younger children (Birch, 1980); and superheroes are better
than everyone (Birch, 1999).

Parental style also appears to have an effect on food preference formation.
Three main styles of parenting have been identified: authoritarian, authorita-
tive and permissive (Baumrind, 1966; Robinson et al., 1995). An authoritarian
parenting style is where the parent places high demands on the child and
controls their behaviour. These parents also tend to show less warmth and be
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less communicative with the child. Authoritative parents score highly on con-
trolling deviant behaviour but are also more communicative with the child,
setting clear limits when to respond to the individual child and their current
mood. The child is left to control his or her own behaviour, but the parent will
respond when the child expresses deviant behaviour. The permissive style is the
opposite of the authoritarian one, with parents being indulgent to the child,
setting no restrictions on what is acceptable behaviour and what is not. This
form of parenting is associated with the worst long-term outcomes for the
child, as they tend to become immature and irresponsible. Eating behaviour
and dietary variety, like all other behaviours, respond best to an authoritative
parenting style (Hubbs-Tait et al., 2008). Children of permissive parents tend
to be over-reliant on hedonics for making food choices (Cullen et al., 2001)
and authoritarian parenting leads to lowered dietary variety when the parent
is not around.

Irrespective of overall parenting style, pressure to eat any particular food
will be detrimental in the long term. Pleading with or coercing a child to eat a
particular food by explaining future health consequences has little meaning
to children at this age and therefore has little effect on preference. In fact, the
child might reject the food presented because of suggestions of health-related
consequences as a form of pressure. Therefore, in terms of ‘scaffolding’, the
influence of others appears to be more effective as a role model rather than
as an enforcer.

With the child becoming increasingly more mobile, independent of their
caregivers and curious about their environment, other psychological phe-
nomena become evident. The child stops implicitly trusting foods that are
given to them or that they find. A ‘phobic’-like response towards new foods
develops and getting the child to eat becomes harder. In the next section, we
consider the phenomenon that begins during the pre-operational stage.

2–6 years and the development of food neophobia

As described at the beginning of this chapter, food neophobia is the reluctance
to try, or the avoidance of, new foods. To avoid being poisoned, children will
naturally reject bitter tasting foods (McBurney & Gent, 1979), which have
been suggested to be reliant on hedonic neurobiological mechanisms that are
present at birth (Steiner, 1979) and can persist into adulthood (Stein et al.,
2003). Food neophobia aids this avoidance mechanism through the child
naturally rejecting potential food sources that they have no experience with.
Presentation of a novel food initiates a fear response in the individual (Zajonc,
1968). The natural distrust and fear responses combine to limit the child’s diet.
Food neophobia is not a psychopathological issue; rather, it is a natural devel-
opmental stage that ensures the child does not take unnecessary risks before
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they have the mental faculties to accurately assess the foods immediately
available to them.

Rejection of new foods during this developmental stage does not occur
during tasting, but is instead based on sight. Therefore, foods that do not ‘look
right’ to the child will be initially rejected based on vision alone. Evidence for
this rejection of foods by neophobic individuals based on visual cues can be
inferred from data on willingness to try food items (Bäckström et al., 2004).
Within this paradigm, participants are asked if they would be willing to taste
different food items. It has been shown that people who have higher food
neophobia are more likely to reject food items before tasting them, although
it is accepted that previous experiences of other tasted food items may also
have a role in this judgement (Pliner et al., 1993). The inference here is that
children build up schemata (mental representations) of how an acceptable
food should look and so foods not sufficiently close to this stimulus set will
be rejected.

Inevitably, if the food is recognized and accepted because of its appear-
ance, it will be tasted. The taste will then be assessed for its subjective value
(either positive or negative to the individual), which in turn is associated with
the visual image. Successful and continuous positive experiences with the food
item will lower the child’s reluctance to eat it. Food neophobia is not only a
developmental stage but also a personality trait. Children with compara-
tively strong food neophobia compared with their peers will have a stronger
fear reaction to a novel food item. The fear reaction will be by its very nature a
negative experience and therefore new foods will be negatively associated and
reinforced. High levels of food neophobia will inevitably lead to a diet typified
by low variety. As the child becomes more experienced with their environment,
the novelty value of new foods will be less pronounced. This is because the
child can successfully categorize and compare the new food with other foods
they have experienced. With increased experience, exposure and cognitive
development, food neophobia diminishes.

It has been shown that the expression of food neophobia decreases with
age (Koivisto-Hursti & Sjöden, 1997), with most authors reporting that, from a
low baseline at weaning, it increases sharply as a child becomes more mobile,
reaching a peak between 2 and 6 years of age (Cooke et al., 2003). This trait
then decreases as the individual ages until it is at a relatively stable nadir in
adulthood (McFarlane & Pliner, 1997). Contention in the literature can be
found, with some authors reporting a general decrease until early adulthood
(Rigal et al., 2006), while others suggest food neophobia is stable from ado-
lescence (13 years of age) (Nicklaus et al., 2005). However, it is likely that food
neophobia continues to decrease throughout childhood, adolescence and
adulthood. Not to decrease would be maladaptive to survival and reproductive
rates in our species, as the omnivorous nature of humans means we have
diverse nutritional needs that can only be satisfied by an equally varied diet.
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The gradient at which this loss of neophobia occurs is probably less pro-
nounced within adolescent and adult populations than in children due to
variations in cognitive development (Dovey et al., 2008a).

There is a lot of confusion regarding differences in food neophobia
between the sexes. Equal numbers of research studies have suggested that
either males or females are more prone to higher levels of this trait. It is likely
that differences in personality rather than gender are responsible for variations
in the levels of food neophobia; however, more data are required before any
definitive conclusions can be offered.

Category representations of food

A very young child, as suggested above, initially learns through associative and
social conditioning. As they are exposed to more things, they begin to develop
the ability to organize and recall experiences in order to create expectancy.
In the case of food, the child learns to associate a food with a particular taste
and then through multiple exposures learns to expect the taste before the
food is eaten. This organization of thought defines a food as familiar or not.
The organization of thought and memory starts from a very early age; how-
ever, the actual development of the complexity does not start until after
2 years of age. The complexity of this mental organization is controlled
through categorization processes. Three different forms of categorization have
been identified: taxonomic, script and thematic (Nguyen & Murphy, 2003).
Taxonomic categories include items that share common functions or proper-
ties. For example, dogs and cats are separated by some characteristics but both
belong to the category of mammals and then animals. Such categorization
allows an organizational hierarchy to form. The highest level of grouping, in
this case animals, is known as the superordinate category. Very young children
quickly grasp the highest level of superordinate categories, but struggle to
grasp the lower levels until around 2 years of age. Therefore, everything furry
and four-legged may be a dog to young children. Script-based categorization
includes items that have the same role or use a ‘count as’ approach. For
example, rice, pasta and potatoes all have the same role within a meal and
therefore are not usually served together. Thematic categories are items that
are complementary to each other. Whereas script are ‘count as’, thematic are
‘come together’. Knife and fork or meat and two vegetables are examples of
thematic categorizations. These items can exist separately, but usually come
together.

Organizing food requires a complex interplay between all of these categor-
ies. Essentially, the child must learn to cross-categorize foods (i.e. assign mul-
tiple meanings to a specific food) (Ross & Murphy, 1999). Early taxonomic
arrangements of food occur quite early in a child’s development, but they
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are often flawed. Although the child will quickly learn what is and is not
food, their early attempts to group foods are often based on the foods’ sensory
properties (sight: size, shape, colour; smell: pleasant, unpleasant; and taste:
sweet, sour, salt, bitter and umami) (Dovey et al., 2008a). This will undoubt-
edly fail because foods from any individual group can vary dramatically in
their sensory properties. Fruit, for example, is likely/expected to be sweet, but
can equally be sour or bitter. Furthermore, fruits come in a variety of shapes,
sizes and colours. Therefore, the categorization of foods is often undertaken
by other higher-order and more cognitive factors. The complexity does not
end in the specificity of the grouping of foods. Food can have meaning
beyond its sensory and energy value. Any given food belongs to a taxo-
nomic (dairy, meat, vegetables, etc.), script (snack, substantial, dessert, etc.)
and thematic (meat and two vegetables equals a substantial meal, etc.) cat-
egory, but it can also be defined in terms of its religious, social and health
benefits. Most adults will reach a level where they can cross-categorize foods
on a taxonomic and script-based level and therefore this would be considered
the end of the usual developmental process (Ross & Murphy, 1999). It has
been shown that children are able to cross-categorize foods by the age of
4 years and are almost as good as adults by the age of 7 (Nguyen & Murphy,
2003). Individuals who are more accurate in the categorization and cross-
categorization process are usually defined as experts. Experts are those peo-
ple that have a better understanding of the taxonomic, script, thematic
and other categorization processes. However, not everyone reaches the level
of an expert, and as food is an essential need, everyone will develop cross-
categorization schemata for it. Of course, inter-individual differences in cross-
categorization exist based on additional factors such as intelligence, strength
of food neophobia, and so on. Although the ability to develop new cross-
categorization schemata does not end within this age range, children towards
the end of this pre-operational stage are proficient in this form of mental
representation.

By the age of 6–7 years, the child has had a lot of social influences, learned
to associate reinforcers with particular foods and has organized the foods
they are familiar with into flexible categories in order to create expectancy.
With increased familiarity and expectancy comes a decreased behavioural
expression of food neophobia and a varied diet has started to be internalized.
Failure to manifest any of these various influences in the child’s eating
behaviour is likely to lead to psychopathologies requiring professional inter-
vention from a dietitian or clinical psychologist. If a child does not develop
normally, irrespective of the cause, they may be at risk of becoming a ‘picky/
fussy’ eater. If they do develop normally, then internal cognitions (perceptions
of self, cognitive restraint, disinhibition and mood – discussed in later chapters)
and additional social factors begin to exert their influence on the child’s
eating behaviour.
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6–12 years and ‘picky/fussy’ eaters

When asked, most parents believe that their toddlers and young children are
‘picky’ or ‘fussy’ eaters. To the eating behaviourist, these terms mean some-
thing slightly different from the general public’s perception and usage. ‘Picky/
fussy’ eaters are usually defined as people who have a strong food neophobia
and also refuse foods that they are familiar with. Therefore, they require
further repeat exposures over and above the ‘average’ of fifteen exposures.
Most parents are quick to label their child as a ‘picky/fussy’ eater before they
have had the necessary experience and exposure. Due to the time requirement,
it is difficult to define a child as a ‘picky/fussy’ eater before one would expect
them to be over their natural food neophobic developmental stage. It is not
impossible to apply the label ‘picky/fussy’ eater earlier, as a child can be
directly compared with their peer group and, where possible, older siblings;
however, the older the child is, the more obvious the poor dietary variety is,
making it easier to assume they have adequate experience with different
foods.

‘Picky/fussy’ eating is behaviourally and theoretically distinct from food
neophobia (Pelchat & Pliner, 1986). Measures for ‘picky’ eating are in their
infancy, making it hard to quantify this construct (Kauer et al., 2002).
Furthermore, ‘picky/fussy’ eating can extend further than food neophobia
through children rejecting food textures and not just a particular food (Smith
et al., 2005). Therefore, unlike food neophobia, ‘picky/fussy’ eating can extend
into the realm of the flavour and the feel of foods, as these children are
inappropriately rejecting food textures, which can only be completely deter-
mined in the child’s mouth. In its basic form, ‘picky/fussy’ eating is differenti-
ated from food neophobia through the novelty value of the food presented.
Food neophobia can remain as a part of a picky eater’s behavioural profile
(Pelchat, 1996), while ‘picky/fussy’ eating is not a part of a food neophobic’s
profile. This would suggest that ‘picky/fussy’ eating is more of an abnormality
in food preference development, while food neophobia is not.

The diet of ‘picky/fussy’ eaters appears to reflect that of non-‘picky/
fussy’ eaters in most aspects. There are, however, some distinct differences
between the two groups. ‘Picky/fussy’ eaters consume fewer amounts of
foods containing vitamin E, vitamin C, folic acid and fibre, probably due to
their lower consumption of fruits and vegetables (Galloway et al., 2005),
than non-‘picky/fussy’ eaters. Lower amounts of these specific nutrients may
lead to cell damage (Burton & Traber, 1990; Royack et al., 2000), immuno-
logical weakness (Hemilä, 2003) and digestive problems (Bosaeus, 2004). The
digestive problems in particular may increase ‘picky/fussy’ eating through
inappropriate negative reinforcement associated with foods that have just
been eaten (e.g. constipation). Furthermore, Carruth et al. (2004) reported
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that ‘picky/fussy’ eaters were less likely to consume dishes with foods that
were mixed together. This makes the parent’s job harder, as ‘picky/fussy’
eaters will also reject foods that they can see may have hidden ingredients
in them. Therefore, trying to increase acceptance through ‘hiding’ fruits
and vegetables within other more liked foods may be problematic for these
children.

Unlike in food neophobia, it does not appear that ‘picky/fussy’ eaters
compensate for the lack of fruits and vegetables through consuming higher
amounts of fat (Galloway et al., 2005). Indeed, some evidence suggests that
‘picky/fussy’ children have lower body mass indexes than non-‘picky/fussy’
eaters and yet are not underweight (Marchi & Cohen, 1990). However, other
researchers have suggested the opposite (Carruth & Skinner, 2000). Although
an interesting finding, these children do not have a behavioural defence to
obesity. ‘Picky/fussy’ eating is associated with essential nutrient deficiency
(Galloway et al., 2005) and other forms of inappropriate sensory processing
such as tactile defensiveness (Smith et al., 2005). Furthermore, there is
some evidence that ‘picky/fussy’ children may consume more sweetened
foods (Carruth et al., 2004). This suggests an over-reliance on hedonic
value (i.e. acceptance encouraged by children’s innate liking for sweetness).
Consequently, there is a risk that such children may establish a habit of over-
consumption of energy-dense, highly palatable foods that eventually culmin-
ates in excessive weight gain. So far, there is no longitudinal data to support
this supposition.

12–16 years and the development of
food-related cognitions

Adolescence is a developmental stage characterized by marked physical and
cognitive changes. Endocrine changes brought about by the onset of puberty
lead to a spurt in physical growth and the preparation for reproduction. Such
large growth patterns require larger amounts of energy compared with the
formative years. Unfortunately, this stage of development is also marred by
increased awareness of social values, concepts of beauty and body image wor-
ries that leave these individuals at risk of developing pathological thought
patterns towards their bodies and, as a result, their eating behaviour. Social
importance by this stage has turned from their parents’ and familial view to a
higher dependence on societal influences. In essence, the adolescent is now
starting to think about food and eating in a wider context, making their eating
behaviour much more complex and more reminiscent of that of an adult.
Cognitive and affective factors such as cognitive restraint, disinhibition and
emotions all begin to impinge on the individual, making their control of their
eating behaviour more psychologically dependent.
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Research on adolescents is comparatively under-represented compared
with other stages of development. Researchers who have focused on this age
group have only explored adolescent eating within this developmental stage
rather than comparing adolescents with either children or adults. Therefore,
the conclusions drawn from this literature are hard to attribute definitively
to this developmental stage. Although marked changes are evident, it is
likely that these changes started to occur, at least to some extent, earlier in
the developmental process. Increasing reliance on peer influence is often
associated with this developmental stage alongside a decrease in the fre-
quency of eating meals with the family (Gillman et al., 2000); however,
adolescents still report that their parents are important influences on their
eating behaviour (Neumark-Sztainer et al., 1999) and those who are given
autonomy in their food choices tend to skip meals more often (Videon &
Manning, 2003). Research has also suggested that adolescents do not com-
pletely understand the concept of a balanced or healthy diet. Instead, they
seem to associate a healthy diet with dieting and associate dieting as being
healthy (Roberts et al., 1999). This confusion between a healthy diet and
dieting also appears to be stronger in females than in males, which could
explain the increased prevalence of eating disorders in both this age group
and in females. Future research might investigate whether a diet defined by
exceptionally low calorific intake is considered healthier among adolescents.
Favourable research findings may provide strong evidence for the aetiology
of eating disorders.

The internalization of the expression of eating-related differences between
the sexes does not stop at the confusion around what constitutes a healthy
diet. Although data are available to suggest that there are differences in body
image between the sexes in younger children, it is not until this develop-
mental stage that the individual will independently use eating behaviour as a
continual and consistent strategy to control weight. At this stage, differences
in body dissatisfaction between the sexes often see females in particular begin
to skip meals and use dieting as a form of weight maintenance and loss strategy
(Wardle & Beales, 1986). Males, in contrast, will often increase food intake,
especially snack-based foods during adolescence, giving them the ability to
increase their energy intake without having to eat much larger quantities of
food during mealtimes (Cusatis & Shannon, 1996). Although this can provide
a vehicle that makes a valuable contribution to dietary variety and preferences
(Bigler-Doughten & Jenkins, 1987), it is often associated with the consump-
tion of high fat and sugar foods with a lower nutritional quality (Cusatis
& Shannon, 1996). This food choice is based on the taste preference of the
adolescent and may constitute a significant barrier to developing a healthy
balanced diet, especially as there appears to be some form of peer norms and
pressures to choose these high fat and sugar foods (Stevenson et al., 2007). This
milieu will inevitably lead to food preferences and habits that may lead to

60 EATING BEHAVIOUR



a habitual diet lacking in essential micronutrients but rich in energy. This has
obvious implications for obesity and its associated pathologies in later life
(Kemm, 1987).

Adolescents are almost fully developed in terms of their eating behaviour
compared with adults. They may still have developmental-specific errors in
their thoughts about the higher cognitive facets of eating behaviour, but the
errors are more those of an adult than of a child. Such errors may derive from
the increased autonomy to choose their own diets, coupled with insufficient
skills to provide adequate dietary variety for themselves. It is not until the
adolescent has experienced and developed food preparation and selection
skills that they will inherently understand the appropriate higher cognitive
schemata associated with food and eating. Other than these very specific errors
indicative of inexperience and recent understanding of societal pressures to
conform to a socially held ideal in terms of eating behaviour and body image,
the adolescents’ errors are essentially the same, in terms of their eating
behaviour, as those of adults. The concepts indicative of adult eating
behaviour will now be considered in the following chapters.

Summary

The development of eating behaviour is a highly complex process that involves
many different and, at times, competing factors. Children, in terms of the
development of their food preferences, will naturally progress through an
open stage during weaning, a closed stage during increased mobility and
independence from their caregiver, to a complex interactive stage during later
childhood and adolescence. This progression is underlined by learning and
overall cognitive development. Learning can be influenced by associations
or specific experiences, as well as through behavioural modelling, accuracy of
categorization and intellectual ability. Other factors also appear to have a
strong effect on the development of eating behaviour: parental style, presence
or absence of siblings and the role of significant others can have a strong
influence on food preference and eating behaviour from a very young age.
Furthermore, the individuality of the child and their personality development
can affect eating behaviour through the strength and duration of the natural
developmental stage of food neophobia. If any of these factors ‘goes wrong’,
the child may become a ‘picky/fussy’ eater, which will mean that the child will
refuse a lot of different foods.

By adolescence, many food preferences have formed and other factors
start to affect eating behaviour. This means that the child moves from a food
preference approach to an evaluation of food choice. Here the individual
makes decisions about which foods to consume in each eating experience,
although others will still control the food selection, and therefore the vast
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majority of calories, of a child’s habitual diet. It is not until the individual
starts to cook and buy foods that they start to make active choices among
foods on a daily basis. Decisions about food choice are complex and incorpor-
ate a plethora of different factors. In the next chapter, the concept of food
selection and choice will be explored.
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5 Choosing between foods
Cognitive aspects of
eating behaviour

Differentiating foods based on energy value

Choosing which foods to eat is a surprisingly complex process that has many
latent psychological constructs to it. These constructs go beyond the simple
‘I am hungry and so I will eat’; rather, they add new conditions to this state-
ment such as ‘what is available?’ and ‘is it worth the effort?’ There are three
overarching theories associated with food choice that are differentiated by the
intellectual ability of the species to which it is applied. The simple stimulus–
response type animals use a model of matching principle where the potential
food source is linked to effort. As intelligence increases, so does the complexity
of the strategy of choosing food. Animals that have to deal with sporadic food
sources or have a large base of foods to choose from adopt an optimal foraging
strategy where the least amount of effort is used to get the maximum potential
rewards. Finally, animals with high cognitive ability and abstract value systems
employ an expectancy–value ratio approach to food choice. Here, the animal
compares its belief about its ability to obtain the food against the value to it of
having that food. These theories share a common principle that is a judgement
about the food and the effort needed to get it. These theories can become
quite complex. In this chapter, the role of food choice in eating behaviour will
be considered. Humans use all three of the food choice models to make
decisions about which food to eat and so all three need to be considered.
Once an individual has chosen a food and has successfully obtained it, the
decision-making process does not stop there. He or she then needs to decide
whether to consume it now, as well as how much of it to take. This essentially
relates to the memory for the last meal and indicates habitual portion size.
Both memory for the last meal and portion size will be considered.

It is important to remember that the theories and psychological con-
structs presented in this chapter are not independent of those in Chapter 4.
Instead, it is best to see these theories as extensions that go beyond the devel-
opmental models. Therefore, learning in all its forms and from the different



perspectives precedes those in this chapter. The cognitive theories of food
choice depend on the individual having pre-existing knowledge of the value of
different foods so that they may make an initial decision concerning the com-
parative value of these items. However, learning may be limited to knowledge
that the item presented is a food and therefore has value as such. This implicit
knowledge is integral to the theories of food choice. To reinforce behav-
iour or to predict food choice, one must offer a reinforcer that has value,
and food can only have value if it is recognized as food, otherwise it has
no intrinsic attraction and therefore will not elicit motivated behaviours to
acquire it.

Before we assess the theories of food choice, there is one overarching con-
tingency beyond learning that underpins all of them. ‘Normal’ individuals1 are
biologically required to gain weight or at the very least maintain their current
weight. The human body, like that of any other animal, does not want to lose
weight and so will defend its energy reserves. Therefore, the choice of which
foods to eat has the theoretical requirement that the animal will not use up
more energy to obtain it than the food intrinsically has. This theory is known
as energy balance (see Figure 5.1). Positive energy balance refers to the case
in which the individual consumes more calories than they expend. A state in
which the individual uses more calories (through effort) than they obtain from
consuming food is termed negative energy balance. Positive energy balance
leads to the excess energy being stored as fat. Negative energy balance, in
contrast, requires a shift in an individual’s metabolism so that fat stores are
used to compensate for the lack of energy entering the system. Energy balance
can be affected by factors other than energy intake. The quality and quantity
of food eaten can influence either side of the energy balance equation, although
other factors such as physical activity, rest–wake cycles and health can also
have an impact. The desire to maintain a positive energy balance underpins
food choice, which means that foods that are higher in energy and require less
energy reserves to obtain have a higher reward value than foods that are lower
in energy. The relative energy or calorific value of one food compared with
others is known as energy density. Energy dense foods are those that are high
in fat and sugars. These foods are highly palatable to all animals and will be
preferentially sought compared with foods that do not contain such high
levels of these macronutrients2. Therefore, when considering food choice
models, it is important to remember that comparative energy values between
the foods in question will have a large impact on which are chosen.

1 This basically refers to anyone who does not have a psychopathological thought process
indicative of an eating disorder.

2 ‘Macronutrients’ is the collective term for the fat, carbohydrate (sugar and starch) and protein
in a particular food item.
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Memory and meals

In addition to the biological feedback of satiety, humans can also consciously
recall when and where they had their most recent meal. Recalling the preced-
ing meal has been shown to affect food intake during the next meal (Higgs,
2002). The reliance on memory for the last eating episode is not beyond the
realms of expectation, as we rely on our memory processes in all aspects of
eating behaviour. If it is assumed that learning is essentially the recollection of
past events, then preferences for a target food are actively recalled upon pre-
sentation (Higgs, 2008). Without memory systems, humans could not learn
about food and therefore make valid food choices. For example, in patients
with severe anterograde amnesia3 it has been shown that they have hunger
levels that do not change in response to a meal (Hebben et al., 1985). In
extreme cases, such individuals will eat one meal almost immediately after
another, if someone does not stop them. Albeit in an abnormal group of
people, this would suggest that the memory for the last meal is stronger than
state-based physiological feedback brought about by consuming a meal. Taken
together, the evidence suggests that memory is integral to eating behaviour.

The model of matching

There have been three key contributors to the theoretical development of the
matching principle: Thorndike (1911), Herrnstein (Herrnstein & Prelec, 1991)
and Gibbon (1995) (see Figure 5.2). Thorndike’s early postulations suggested
that all animals adhere to the law of effort. He suggested that through a process

Figure 5.1 Diagrammatic representation of energy balance.

3 Such people can no longer create new memories due to some form of neurological damage.
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of trial and error, animals modify their food choice according to the feed-
back they receive. More effort is focused on positive feedback and the
behaviour becomes reinforced and thus persists. The consumption of a
particular food means that the food becomes less abundant. As availability
decreases, the effort required to harvest the food item increases exponentially.
When the animal perceives the cost (in terms of energy and time) of obtaining
the food as unsatisfactory, they will stop gathering and eating it. Essentially,
Thorndike’s model is simply that the food that requires the least effort to
obtain it will lead to a preference for it. Therefore, if two foods of equal value
are offered, the animal will automatically choose the one that requires the
least effort.

Herrnstein’s contributions extended those of Thorndike by considering
time and size of the reward. Herrnstein’s melioration model considers the
effect of both effort and time on behaviour. For example, minimal amounts
of effort over a longer period of time can equal a large amount of effort over
a shorter period. Furthermore, the size of the potential reward will also
impinge on how much time and effort the individual is willing to invest in the
food source. Variation in reward compared with effort and time assumes that
the individual has learned the intrinsic value of the food in question. This is

Figure 5.2 Representations of the historical development of the model of matching.
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often done through taste perception. All animals have the ability to gain a
rough estimate of the energy value of the food based on its hedonic value.
Animals that do not have a varied diet and are therefore less reliant on taste
perception for choosing between foods will still have to gather their food from
multiple sources and therefore will still require a judgement value system. The
culmination of Herrnstein’s contributions to matching theory is the concept
of the equilibrium point. The equilibrium point is the moment when the ani-
mal has adapted to its environment and understands the relative reward values
of the different foods and food sources within it. The animal is now able to
invest the optimum amount of time and effort in gathering it.

Evidence for Herrnstein’s melioration model comes from many experi-
ments with pigeons. In this paradigm, the pigeon is given different levers or
buttons to peck to receive a small amount of food. From this type of experi-
ment it is possible to work out the effort the bird puts in (the number of
pecks), the time it takes to do it (the number of seconds) and its response to
the value of the reward (whether it performs the behaviour again). It has
been shown that the most important component of this equation is the
amount of time it takes. An animal is relatively happy to invest a large
amount of effort if the reward is relatively forthcoming. The small amount of
time required to obtain the food is integral to the perception of the reward
irrespective of the intensity of effort required to get it and its energy value
(Gallistel et al., 2002).

The third of the three theorists responsible for updating matching models
is Gibbon. Gibbon added several caveats to the law of effect. While Thorndike
and Herrnstein suggested that food-choice-related behaviours are a result of
the reward earned, Gibbon’s model suggests that the behaviour is not sensitive
to food reward in itself; rather, it is the individual time frame at each location
required to harvest the food. The animal thus holds a heuristic4 in its mind
about the average time frames to find food in each potential food location.
This means that the animal’s experience of harvesting conditions at each loca-
tion will indicate the amount of time it will invest, as well as the frequency
with which it will visit the locale. Each location, according to Gibbon, will
have an inherent value associated with it that will make it richer or poorer
than other areas. The allocation of value to location rather than the food
received suggests that the behaviour is not responsive to feedback; rather, it
relies on a ‘feed forward’ approach. In terms of the animal’s behaviour, it will
tend towards visiting richer food sources more often, but will visit poorer
locales at times when the richer locations do not meet up to the internally held
heuristics about the time it takes to harvest food at them. The fact that the
animal will visit multiple locations, and applies a unique set of rules to each of

4 Heuristics is the psychological equivalent of ‘rule of thumb’. It is a series of assumptions made
about a specific item based on previous experiences.
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them, allows for adaptability within its environment and the possibility for
contingency plans in times of need. In essence, the amount of time an animal
spends at each location is not based on the reward, but is instead a probability-
based process whereby it distributes its time between all the potential food
sources, visiting the known richer ones first. Thus, if a locale has twice the
amount of food in it, it will be visited twice as often. Further caveats are also
offered to the theory of matching by Gibbon’s proposals. The first is that the
animal will not necessarily switch to a richer location straight away. It might
persist at a poorer location until its memory has been ‘updated’ through
persistent reinforcement that the locale is not as rich as it once was. Memory
can be ‘updated’ more quickly if the animal is ‘lucky’ enough to be exposed
to a reward that provokes unexpected increased arousal. Unexpected arousal
results from a food reward being obtained far outside the realms of expect-
ation of the specific locale. Therefore, the animal becomes intrigued by the
unexpected reward and repeats the behaviour to see if it has actually changed.

One problem with Gibbon’s theory is that it suggests that the animal does
not have an impact on its environment, which is accurate for a sustainable
organism pyramid where the number of predators is proportional to the num-
ber of the prey species. Humans draw from a diversity of potential food sources
and therefore are not totally bound by these pyramids. This is a slight weak-
ness to Gibbon’s model, making its application to humans particularly poor,
which is reflected in the extremely limited research applying these models to
humans. However, Gibbon’s model also suggests that a human will stop visit-
ing a locale if the average time frame to harvest a food extends beyond that of
another, previously poorer locale. This model could be applied to humans
through their tendency to judge restaurants on both the food and the service.
If the service is poor or slow, a person is less likely to go back irrespective of the
quality of the food. Humans, therefore, are constantly comparing potential
food sources on both quality and timeliness to aid them in their choices.

Another problem with Gibbon’s model, and matching models in general,
is that they do not consider the environmental impact on the decision-making
process. Risks in the environment impact on the food choice independent of
effort, reward and time. For example, getting honey from a bee’s nest up a tree
is inherently dangerous. If the same nest is overhanging a cliff, it is even more
risky and yet does not affect any aspect of the matching models of food choice.
The consideration of additional environmental factors in food choice is the
remit of the next theory: optimal foraging theory.

Optimal foraging theory

Humans require a varied diet drawn from many food groups/sources and
therefore have evolved a complex decision-making process for deciding what
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and when to eat. Different foods have different intrinsic values, which include
abstract and emotional values as well as the food’s pure value – its energy
content. Furthermore, the collection of different foods can require different
and highly complex harvesting strategies. Adding in the assumption that an
individual will not spend more energy acquiring a food item than that food
actually has, further increases complexity in the food choice process and
means that previous theories based around the choice between two or a few
potential food choices can no longer hold up in the face of this kind of more
rigorous decision-making. Optimal foraging theory offers some additional
assumptions to food choice behaviour. The first is that foods that are currently
collected and ‘in storage’ are worth more than any potential foods that are not
immediately available irrespective of their potential value (Nahum & Kerr,
2008). The second assumption in this theory is that the environment plays a
key role in the decision-making process of whether or not to risk staying and
continuing to search for food in a given location or to move to another
location.

Optimal foraging theory brings the element of risk into the equation of
food choice. Risk within food choice can come in many forms. For example,
the environment can be a source of risk, as can the potential for meeting
predators. There are also other forms of risk, such as the consequences to
health of eating a particular food and of the decision to stay or move on. The
decision to stay or move to another location to search for food is inherently
risky, as there is no guarantee that the food will be in greater abundance
there. Knowledge of the environment is more important to optimal foraging
theory than it is to matching theory. Therefore, an animal will avoid a very
rich food source if it carries any potential environmental risks. Moreover,
knowledge also allows the animal to adapt to its environment, as it will be
able to choose between rich and poor harvesting locations. Within optimal
foraging theory, the decision to stay in a given location is known as patch
acceptance, and how long an animal stays there gathering food is known as
patch residence time. Increases in both patch acceptance and patch residence
time are indicative of richer food sources. Once a food source in a particular
location is exhausted to the point that it takes an unacceptable amount
of time to harvest compared with the time it takes to travel to, and harvest in, a
different location underpins the decision to move on to another patch
(MacArthur & Pianka, 1966). This decision-making process is known as the
marginal value theorem.

For the modern-day human situated in an obesogenic environment,
optimal foraging theory finds itself redundant. Humans need only ‘gather’
food from their local supermarket once a week. The certainty and very low risk
of food gathering means that humans do not face the same problems
and life-threatening decisions as other animals are faced with (Illius et al.,
2002). If optimal foraging theory is taken in a more general sense, as a
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cost–benefit model of decision-making, then it does still have application.
Lieberman (2006) offers an extensive commentary on the applicability of
optimal foraging theory to the modern human. Instead of having to worry
about the environment and other extraneous factors to the food-gathering
process, food quality and content can now contain an intrinsic long-term risk
to the individual’s health. Furthermore, food has a monetary value for humans
in addition to its energy value. Therefore, the modern human’s optimal for-
aging theory and marginal value theorem include the available money to buy
the foods needed, as well as the need to provide a nutritionally acceptable diet.
In terms of relative importance, it is safe to assume that the monetary
consequences are more important than the nutritional ones (Drewnowski &
Spector, 2004). Evidence for the continued relevance of optimal foraging
theory also comes from observations of the human preference for fast and
pre-prepared food. Humans prefer foods that have high energy density (fat and
sugar) and are associated with minimal cost (money and time) and effort
(obtaining, preparation and cleaning up).

Expectancy–value models

The weaknesses in the matching model and optimal foraging theory are that
they are dependent on the physical environment and resources available in it.
This does not explain completely the complexity of human food choice, as
additional pressures impinge on our choices of what we want to eat. Whereas
other models focus on the more animalistic approaches and research para-
digms, the expectancy–value model is more specific to human food choices
and considers the more holistic pressures on our behaviour. The expectancy–
value model of food choice considers individual perceptions of competence,
expertise and values. These are important determinants in addition to the
reward, effort, time and cost–benefit factors involved in the other models.
Using the honey example again, the decision whether to try to gather it not
only depends on the factors discussed above, but also requires a conscious
assessment of the individual’s skill at climbing trees. Moreover, it also depends
on the social importance or value that will be gained by gathering it. If the
social group considers the honey to be valuable, then an individual is more
likely to engage in risk-taking behaviours to obtain it. They will be hoping that
they will receive social status and social reward for having the proven skills to
successfully gather a food with an high social importance. Essentially, the
expectancy–value model extends the reward side of the food choice equation
by incorporating the more complex human reward system. Instead of the food
only holding a reward value of its potential energy, it also has an increased
subjective value based on cognitive, emotional, social, cultural and perceptual
factors (Eccles & Wigfield, 2002).

70 EATING BEHAVIOUR



The expectancy–value model suggests that, in addition to its energy
reward, the subjective value of a food can be broken down into a further three
distinct categories: interest value, attainment value and utility value. The inter-
est value of a food considers the emotional consequences brought about by the
behaviours required to obtain it, as well as the emotional benefits of eating it.
Therefore, a food that is fun to harvest and tastes good will have an intrinsic
interest value that is higher than that of other foods. Attainment values are
related to the social rewards and the relative importance of engaging in the
behaviour. Here, the attainment value of a food that is considered harder to
gather is likely to have higher rewards than foods that are easier to gather. If a
food item has a high energy value but also requires a set of highly experienced
and expert skills to gather it, the value of the food and the social status of
the individuals with the skills are likely to be high. Finally, the utility value
of a food item comes from its relation to perceptions of self. For example, if a
person is good at gathering food items that others cannot, they are likely
to define themselves by that ability. Therefore, they will continue to express
the behaviour irrespective of the other factors, as the gathering of that particu-
lar food item is related to self-esteem and positive perceptions of the self.
A clear modern-day example of this would be fishermen continuing to harvest
specific species of fish despite their being on the brink of extinction. Overall,
the expectancy–value model suggests that a food item carries more than one
value and we expect that these values will bring rewards beyond the simple
act of eating.

Specific research into these cognitive decision-making models of food
choice is limited. The main reason for this is that these models have been
operationalized within a social context and therefore incorporate a more hol-
istic socio-cognitive approach. The application of these cognitive elements has
gone through several iterations and will be the primary focus of Chapter 6.
Human decision-making models involve many social pressures and com-
ponents around food choice and it is not until the person’s cognitive scripts
are captured within the social context that an accurate prediction of their food
choice can be made. This social impact is typified most in the expectancy–
value model, where decisions to harvest a food are based on the relative social
importance of having the skills to harvest it.

Evidence for the wider application of food choice models can be found in
the following chapter on social aspects of eating, specifically within the sec-
tions related to the theory of reasoned action, theory of planned behaviour
and theory of trying. It is important to remember that these theories are socio-
cognitive theories, despite their being presented within a chapter related to
social psychology, and are therefore derivatives of these more ‘basic’ cognitive
decision-making models.

Food choice models offer insight into the decision-making processes
involved in food selection. They consider the role of the food and the effect of
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negative consequences of obtaining it. Their strength lies in the ability to
quantify the process, and when combined together into one predictive
model of food choice, they are a good representation of how animals and
humans choose which food to collect and eat. The only real weakness is
the fact that they are fixated on the food and resources required to obtain it.
Humans have the capacity to select from such a wide-ranging potential source
of foods that they can actively discard some of them. The meaning of food
and how it is collected can be considered in terms of how we would indi-
vidually like to live our lives. Essentially, food represents part of what we are
and portrays how we wish the world to see us. Others can draw inferences
about our food choices and make judgements about us based on them. This
cognition about food can inform the individual about what is an acceptable
food source to eat. Therefore, this extraneous factor can lead to food refusal
or acceptance beyond the simple interaction between reward and effort. These
internally driven cognitive processes can be summed up rather simply as
ideologies.

Food choice and ideology

A food ideology encompasses many factors outside of reward and effort in
informing food choices. Usually, this is bound up in some form of individually
derived thought process based on what is and is not acceptable to the indi-
vidual. This additional value is not specific about a particular food, but can
incorporate entire food groups and is usually, but not always, seen as an eth-
ical statement to others about the individual’s beliefs about ‘how we should
live our lives’. Therefore, an ideological system is a set of individual values
that guide most decision-making processes (Rohan, 2000). In essence, it is an
expression of the individual’s personality and identity bound up within a
belief structure (Bisogni et al., 2002). The most obvious example of a food
ideology would be vegetarianism. Here, the individual has made a conscious
decision to avoid eating meat. They have chosen to employ an additional set
of rules that excludes meat from their diet. The reasons for this are numerous
and often tied up in a specific and highly individually significant life event(s)
that has had such an emotional impact that they now find the consumption of
meat aversive. This can be typified by the variation in extremes of an ideology
within vegetarianism. For example, some will not eat red meat, others will
not eat any animal meat but fish is acceptable, still others will not eat any
animals and, finally, some take it to the extreme by banning any food product
associated with animals (veganism).

Vegetarianism is just one doctrine that can be applied to food. Others
include the perception of potential risk of illness either to oneself or the
environment (e.g. organic diets). Moreover, a more global ideology not
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necessarily specific to food can also affect food choice. Religious views can
ban specific foods from the diet5, as can beliefs about health6 and fitness7.
No food can be excluded from the potential of ideological fixation or refusal
in an individual’s diet. Lindeman and Sirelius (2001) tried to categorize food
ideologies and suggested, based on a series of studies, that there are three
types of ideology associated with food, which they named the ecological,
health and pleasure ideologies. Ecological ideology comprised an individual’s
values based on universalism8, stimulation9, self-direction10 and animal wel-
fare. Health ideologies were associated with belief models beyond just eating
healthily. This construct also includes the importance of conformity, trad-
ition, security and familiarity. The final ideology, pleasure, was associated with
the hedonistic views of the individual. It is simply how much pleasure and
positive experiences drive the individual’s behaviour.

Ideologies are important components of food choice, as the ethical and
belief models of the individual impact on all decisions that they make. The
relative importance of food to everyone means that it is particularly vulnerable
to belief models. Indeed, it is so vulnerable that some ideologies are specific
to food only. In essence, the role of an ideology is to restrict the amount
of potential foods available and to show other people that one has specific
beliefs about how humans should live their lives. Like the food choice models
before them, food ideologies are also nearly always specific to the food item,
although this can extend to how the food item is prepared for it to become
acceptable. In addition to internally driven belief models about food, the con-
text in which the food is prepared and consumed can impinge on which foods
are selected. This will be considered in the next section. The information
within this section has been gained almost exclusively through qualitative
methods. Furthermore, it is a particularly novel area within eating behaviour,
which opens it up to criticism; however, it does offer some interesting theor-
etical interpretations and insights into the process that other sub-fields have
failed to engage with.

5 Examples include the banning of pork for Jews and Muslims and beef for Hindus.
6 Examples include eating five fruits and vegetables a day, or people who avoid foods because

of the metabolic consequences to them (i.e. diabetics and kidney stone sufferers).
7 Examples include athletes eating carbohydrate-dense diets before running, or weightlifters

trying to put on muscle mass by consuming protein-rich diets.
8 Beliefs about being broad minded, importance of wisdom and equality, social justice and

anti-war.
9 Beliefs about risk-taking, leading a varied life and having stimulating experiences.

10 Beliefs about the importance of uniqueness, being imaginative and curious, being independ-
ent, and freedom of thought and behaviour.
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Food choice and the context of the eating episode

Mealtimes can have a context beyond the value of the food and the effort
required to make it edible. Both a socially held and individually held schema
of appropriateness can define this context. The most commonly held context
schema about food is that of meal versus time of day (e.g. breakfast, lunch
and dinner) (Blake, 2008). These contexts are so ingrained into the modern
individual’s thought processes that they are almost completely interchange-
able with the act of eating. What is meant here is that the communi-
cation of eating between people is not something like ‘do you want to go out
to eat?’ but instead is nearly always defined by the time, as well as the act,
of eating. Therefore, ‘going out to eat’ is replaced by ‘going out for dinner
or lunch’.

The contextual information of meal/time is also used beyond the habitual
separation of eating episodes. Foods can also be defined by the context alone.
Basically, if a food is defined by the context it becomes acceptable only when
presented within it (Blake et al., 2007). For people from the West11, the major-
ity of calories are consumed during the evening meal and, as such, this meal
has additional values and context-based schemata. The evening meal is often
seen as the ‘family’ meal (Murcott, 1982), which means that the relative status
and values of each family can affect the relative investment of the different
individuals in the group. The workload is not spread equally among all mem-
bers of the family and therefore the meal has a different cost–benefit model
for different individuals within the group. Blake et al. (2008) offer a qualita-
tive exploration of the different roles individuals have within the evening
meal context. They suggest that there are eight formal roles or ‘scripts’12

that adults can assume within the preparation, consumption and cleaning up
of a meal:

1 The provider – a role usually undertaken by a woman, whereby she
controls all stages of the meal. The meals follow a very rigid structure
based around a traditional view of eating an evening meal (i.e. at
the table where the family talks together).

2 The egalitarian – the meal is separated out into tasks and different
members of the family stick to their relative expertise. The mealtime
is not particularly well structured and each meal tends to develop in
its own way.

11 This is not the same for Eastern cultures, where the calorific intake is relatively stable across
all three eating episodes.

12 Scripts are specific thought processes that people follow when engaging in something – in
this case, an evening meal.
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3 The struggler – the person who makes the dinner tries to satisfy every-
one’s wishes and there is no set structure to eating, with individuals
wandering off with their food. One person does all of the work and
the others simply eat.

4 The anything goes approach – the family is very adaptable and different
people undertake different roles each day/week. There is no real struc-
ture or set roles for the individuals within the family; everyone is
expected to adapt to the situation on a daily basis.

5 The family cook – everyone has a set role to play in the meal. It is
a well-structured affair. The difference between this approach and
the provider approach involves the role of the children. Within the
family script, the children have a say, whereas within the provider
script they do not.

6 Head of the table – a very traditional approach to the meal with very
specific gender roles. This script is indicative of a very patriarchal fam-
ily. Everyone listens to what the ‘head of the family’ has to say and he
is the centre of the mealtime.

7 The entertainer – usually reserved for meals when people from outside
the immediate family are involved. The guest has more control of the
eating scenario and their food preferences and approaches are
adopted over the normal familial ones.

8 Just eat – little or no involvement by the individual or family. Every-
one is expected to look after themselves. The acquisition of food can
sometimes be pooled, but the meal is essentially an individual time.

It is important to remember that the eight different scripts are not ‘set in
stone’; rather, a family is adaptable to circumstances and may change between
two or more scripts.

The theories for food choice are complex. Although most animal
approaches to eating are straightforward and can be defined by a relatively
simple theory, this is not the case for humans. The complex organization of
thought creates an even more complex series of behaviours around food
choice. Unlike other animals, humans can receive both actual and abstract
reward and utilize skill sets that can differentiate the perception of effort.
Value judgements about the derivation of food or its source can affect food
choice. In addition, the social or cognitive context, as well as the individual’s
role within the group, can affect what is eaten and when. Once a food choice
has been made, the individual now has to decide how much of it to take. This
has been discussed briefly within optimal foraging theory, but, among humans,
portion sizes are a little more complex than the assessment of available foods
for harvesting in a given location.
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Portion size

It could be assumed that when we select how much food to consume in a
single meal, we make this decision based on our current subjective feelings of
hunger. The variation in typical and habitual meal sizes would suggest that
other factors are also integral to this supposedly simple process of filling a plate
or bowl. Sensory cues, cognitive factors and subjective feelings of fullness and
hunger each have a part to play in the process (Kral, 2006). Learned associ-
ations about what constitutes a meal formulated by life experiences appear to
help create a cognitive script about acceptable portion sizes. Understanding
the decision-making processes underlying portion size is important, especially
in light of individuals who habitually choose larger portion sizes, as these
people are likely to over-consume and therefore will be at risk of obesity
(Hill & Peters, 1998). It is important to note that people who are already obese
are not more likely to eat bigger portions than their leaner peers (Wansink &
van Ittersum, 2007). Indeed, it has been shown that even people with doctor-
ates in eating behaviour are still not immune to the effects of choosing overly
large portion sizes (Wansink et al., 2005). Moreover, people, in general, cannot
recall their habitual portion size (Burger et al., 2007). This would suggest that,
irrespective of societal and intellectual status, all of us are at risk of choosing to
eat too much food.

Decisions about how much food to take are initially dependent on how
much of it is available, how many people it needs to be shared with, the size of
the plates/bowls being filled and the time available to consume it. However,
commercial ventures and places where food can be bought can also affect
decision-making about portion size. Individually served portion sizes in
supermarkets and restaurants have drastically increased in line with the cur-
rent obesity pandemic (Young & Nestle, 2002). Portion sizes offered by food
outlets have significantly changed our consumptive norms, which reinforce
the propensity to overeat when faced with food. Our consumptive norms
have changed so much that if we were given the same portion that was offered
to us twenty years ago we would refuse it and, in all likelihood, complain. It
only takes one company to increase its portion size and all the others will
quickly follow suit. Companies do this because most of our perceptions of
value for money come from quantity rather than the quality of the food we
are offered. Therefore, it makes good business sense for a company to offer
larger portion sizes than its competitors to get repeat custom. This has led to
the scenario where, as a species13, we continue to consume ever-increasing
portion sizes.

13 This is not specific to Westerners, as across the world the same thing is happening irrespect-
ive of culture and geographical location.
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When choosing how much to eat, people first assess their current feelings
of hunger. Although it would appear from the earlier chapters that perceptions
of hunger are controlled by biology, that is not completely the case. Environ-
mental cues can affect feelings of hunger and our sensations can make us
think we are hungrier than we actually are. Nothing can exemplify this more
than the ‘bakery effect’. The smells emanating from the bakery will make us
more aware of food and activate several processes that will make us ready to eat,
which can include increased perceptions of hunger. Moreover, satiation and
satiety cues are not totally dependent on how much is eaten (Herman &
Polivy, 1984). In fact, two studies have shown that even eating twice as much
in one situation compared with a previous one has no significant effect
on feelings of fullness (Rolls et al., 2002; Kral et al., 2004). There is also
experimental evidence that a larger portion size will also increase percep-
tions of hunger after a meal (Rolls et al., 2004), which, coupled with the fact
that humans are very bad at compensating their energy intake after over-
consuming during an earlier meal, means that habitual portion size has a
marked impact on the amount of food habitually eaten. In summary, both
hunger and fullness can be manipulated by portion size and they are not
particularly responsive to the amount of food eaten. Therefore, it is possible to
eat larger portions without there being any effect on the subjective perceptions
associated with them.

Having made a judgement regarding hunger, a person will then pick up a
plate and start to serve up a portion for her or himself. The size of the plate can
have a marked effect on how much is served. Most people will simply ‘fill up’
their plate irrespective of its size. Therefore, larger plates suggest that it is
appropriate to have larger portion sizes (Wansink, 2004). Moreover, humans
also have a tendency to underestimate the calorific content of food when it is
presented in larger portions (Wansink et al., 2005). The continual use of larger
crockery is likely to alter our consumptive norms and therefore the amount of
food eaten. This derives from a habitual behaviour of eating what is presented,
or what some researchers have called the ‘clean your plate’ script. It is this
behaviour that has led to increased portion sizes more than any other factor.
Eating everything offered increases the vulnerability to portion distortion, as it
is the visual cues of the food that provide the subjective decision-making of
how much to eat. However, it is still not appropriate to blame food outlets for
offering larger portion sizes. Recent legal cases in which individuals have
blamed a specific company for their weight status are inappropriate, as it does
not make strategic long-term sense for a business to harm customers. Like all
companies, they have a product to sell and want people to buy it. They pander
to the customers’ demands of value to ensure that they part with their money.
It is the value-based system of quantity over quality paired with the ‘clean our
plate’ script to eating a meal that inevitably leads to portion distortion and
weight gain. If smaller portion sizes were demanded and potential customers
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refused to shop in places that served larger ones, companies would change
their practices overnight.

Once a decision is made about what food is wanted, how much is wanted
and what crockery is going to be used, it will be tasted. The taste of food or the
component parts of a meal can also lead to portion distortion. Through pro-
cesses related to sensory-specific satiety,14 portion sizes can be increased by
offering palatable foods or a wide choice of foods. The presentation of a lot of
different foods that are generally liked will lead to larger portion sizes. Essen-
tially, if the food offered is liked, then more will be taken. If a selection of
foods that are liked is offered, this will have an additive effect where the
process of sensory-specific satiety will be undermined, which in turn weakens
the potential satiation feedback processes.

Summary

Choosing what food to eat, as well as how much of it to eat, is based on
a complex interplay between biological, sensory, environment and learned
influences. Food choice contains a lot of processes that regress down to the
fundamental concepts of reward and effort underpinned by energy balance.
Once the choice has been made about which food to eat, a new set of decision-
making factors will control how much is consumed. Consumptive norms and
even factors such as plate size have an impact on how much is eaten. Despite
the outward appearance that choosing what to eat is devoid of thought, this is
not accurate. State-based circumstances such as the time of day can impact on
what is acceptable to eat at that particular time. Therefore, there are many
cognitive scripts surrounding mealtime and the process of food selection.

In this chapter we have discussed cognitive involvement in food choice;
however, this does not reflect the global effect food can have on people.
Although choice involves a decision-making element, when asked, people find
it hard to express what made them choose a particular food over another other
than a liking for it. Other, more global thought processes that are outside of
ideology have a greater holistic role in decisions about what to eat. Food can
elicit specific thought processes around it and its content, creating a specific
set of beliefs about it. Moreover, when people eat is not always based on how
hungry they are. Additional factors such as the presence of other people can
lead to eating. In the next chapter, we explore these social determinants of
eating behaviour.

14 See Chapter 2 for more details on this concept.
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6 The effect of others
Social aspects of eating behaviour

Eating within a wider social context

Being a member of a social group essentially means that each individual shares
a similar set of values and has constructed similar schemata, through a process
of within-group negotiation, of objects, in this case food, found within their
immediate environment (Wagner et al., 1999). To be a member of a particular
group effectively means that the individual has, implicitly or explicitly,
declared that they share similar values and beliefs to those of the other mem-
bers of the group. Following this declaration, any subsequent perceived devi-
ation from the explicit values of the group by the individual is likely to lead to
some form of social repercussion. Therefore, a person’s decision-making pro-
cesses about which food to choose and how much of it to consume will be
bound by perceived social pressures to conform to the group to which they
belong. Although this is usually reflected in the refusal to eat specific foods
such as those represented by food ideologies, it can also manifest more subtly,
such as a desire to portray a specific social image. One example of such
behaviour could be the restricted eating portrayed by a woman on a ‘first date’.
The woman may believe that consuming a perceptually small amount of food
will portray a feminine image to the potential partner and thus facilitate a
positive social image. Therefore, in some situations, the social context and
environment can be the main determinant of food choice.

Within eating behaviour, the majority of the social constructionist
approaches to food and eating behaviour have focused primarily on feminist
perspectives. The many theoretical commentaries have dealt mainly with
eating disorders and how society is constructed to facilitate their development
primarily through the strict criteria of beauty and the utility of women (e.g.
Hesse-Biber et al., 2006). These approaches allow for the incorporation of
perceived body image and social impression into the eating context, which
are strong drivers of food choice for some individuals.

A group may hold similar values and beliefs about food and eating, but



they may consider specific roles or behaviours to be appropriate only for spe-
cific individuals within it. This would suggest that the same social pressures
are not equally distributed among all group members and some members
may have qualitatively different social representations of appropriate eating
behaviour. Feminist writers argue that women have additional pressures
inferred on them by society; however, not all women adhere to these values,
although some believe these values to be more important than all others.
Therefore, the group may hold a similar set of values and beliefs but there
is a significant amount of individuality involved, as each member struggles
to transform ambivalent information by selecting and simplifying specific
messages to make it meaningful to them (Bäckström et al., 2004).

Eating a specific food provides the individual with more than just its
nutritional content. Previously, we have explored how food ideologies can
restrict food choice; however, food can also provide the individual with a spe-
cific social identity. Therefore, the food in itself has a communicative function
for the individual. Through social stereotyping1 and the positive social associ-
ations with thinness, positive impressions can be portrayed to others by eating
comparatively small amounts or through copying another’s portion size (Salvy
et al., 2007). The willingness to ‘please’ others and portray a positive social
image suggests that several factors outside of social cognition can also affect
eating behaviour in social situations. These include the phenomena of social
facilitation, advertising through the media, body image and culture/religion.

Social approaches to food intake

In previous chapters, discussion of the effects of parents and siblings on a
child’s development of dietary variety has shown that familial groups have
a large impact on instilling eating behaviours. This chapter explores in more
detail the effect of other people on eating behaviour. Other people can have a
profound effect on what and how much a person will eat in a specific social
situation. The social situation will affect the decision-making processes and
combine with them to alter what food is chosen. This combination with the
more cognitive aspects of eating behaviour is known as social cognition and
reflects the impact of the environmental context and other people on eating
behaviour. In this chapter, the focus will be on several theories that layer one
on top of another to provide a better predictive understanding of what people
will do when faced with food in a social situation.

Understanding all of the social, contextual and value-based information
that enters into the decision-making process around food choice has been

1 These are a form of heuristics that are very simplistic representations of individuals or groups
that are widely shared by the general population.
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operationalized into three theories: the theory of reasoned action, theory of
planned behaviour and theory of trying. These theories incorporate the social
context and the relative importance of both the social group and their beliefs/
values within an individual’s decision-making around food choice and intake.
These models form the basis of most of the rest of this chapter.

Extending food choice into the social world: attitudes,
norms and control

Expectancy–value theory2 suggests that the reward value of a food item ex-
tends beyond its energy value. Two of these additional ‘values’, attainment
and utility, are embedded within a social context, suggesting that the reward
value is dependent on the other people in the individual’s group. Attainment
rewards are said to involve the group’s celebration for gaining the specific
food, while utility rewards are based on the skills that an individual possesses
that are better than those of other members of their group. Thus, the utility
rewards are embedded in the individual’s social identity and what differenti-
ates them in a positive manner from others. In essence, these socially depend-
ent values must derive from socially held beliefs about the particular food
item. These beliefs must be consistent among all, or most, members of the
group for the food to hold a social value. For example, if a significant minority
of individuals within a group do not believe a particular food to be important,
the relative social rewards for having the skills to collect it are diminished. In
essence, the attainment value of the food is weakened. Beliefs about a specific
food can be differentiated into three groups depending on the derivative of the
belief: behavioural, normative and control.

Behavioural beliefs relate to when the individual expects to receive a spe-
cific reward from others for obtaining the food. This has both an expectation
of the size of the attainment reward as well as the type of reward expected.
Expectation is also attenuated by the immediate evaluation of the attain-
ment reward upon obtaining the food. Multiple beliefs can be held about a
specific food, which must be measured against the individual’s personal pref-
erences. Once all of the information about the attainment reward and the
expected outcomes of obtaining a specific food have been assessed, this will
be formulated into a personal belief model. This overall evaluation of all of
the behavioural beliefs is known as an attitude. As in the previous food choice
models, attitude has been summed up by a mathematical equation (see
Figure 6.1; Ajzen & Fishbein, 2000).

Behavioural beliefs and their derivative attitudes are held by the indi-
vidual and are involved in cognitive decision-making or learning processes;

2 Discussed in detail in Chapter 5.
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however, they are addressed here within the social chapter because they are
evaluated and expressed within the social environment. The outcome of the
individual’s social evaluation will predict whether or not they will express the
behaviour derived from the attitude. For example, when a beer festival comes
to town, people will all drink real ale over other alcoholic beverages. Even if
the individual prefers other drinks to real ale, during this social occasion they
will choose to drink it. The individual’s decision-making process will assess the
stereotypical social view of real ale to determine the social implications of
drinking it (‘It is an old man’s drink’), as well as personal preferences (‘I don’t
really like it, but I can drink it’). Together, this forms an attitude that is quite
poor and would suggest that the individual would not choose to drink the ale.
The reason for choosing to drink it is the positive social consequences sur-
rounding the social interaction. By getting together with friends, enjoying
time together and collectively experimenting with novel drinks that are not
available all year round, they are engaging in the drinking behaviour. This
problematic cognitive and social evaluation of the situation poses a problem
for psychologists, as it shows that what someone verbalizes does not necessar-
ily predict their behaviour. In terms of eating behaviour, a meta-analysis by
Conner (2000) quite convincingly shows that attitudes only predict about 12
per cent of food choice. There are several ways that the predictive value of
attitudes can be increased to accurately predict behaviour. These include one
or all of the following: improved measurement techniques3; consideration of
how important or strong the attitude is held; and considering the social
rewards or punishments that may result from expressing an acceptable or
deviant view to the rest of the group.

To account for the other 88 per cent of behaviour we must address the
second type of beliefs. Normative beliefs are associated with the perceived social
pressure to perform behaviour by significant people in the group alongside the
relative importance of the particular social group to the individual. These
normative beliefs come together with the general social beliefs to create

Figure 6.1 Mathematical formula to predict an attitude.

3 See Chapter 1 for methodological considerations.
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subjective norms. These norms are the perceptions the individual infers the
rest of society believes in; essentially, it is the individually perceived common
schemas or scripts. The combination of the normative beliefs and subjective
norms with the behavioural beliefs feed into the theory of reasoned action (see
Figure 6.2). Here, these two beliefs come together to encompass the
behavioural intention. Behavioural intention is the motivation a person has to
perform a specific behaviour. The interlink between behaviour and
behavioural intention is known as a mediator variable because the link
between the behavioural and normative beliefs through attitudes and subject-
ive norms via behavioural intention is stronger than the direct link between
those variables and behaviour without this mediation.

Research exploring the theory of reasoned action has focused mainly on
consumer behaviour (Sheppard et al., 1988), and so for eating behaviour it has
been related to food products. Although the spotlight has been on the business
end of research, there has been some application of this research outside of this
remit. Several researchers have successfully applied the theory of reasoned
action to fat (Saunders & Rahilly, 1990), sugar (Grogen et al., 1998) and general
healthy eating (Anderson & Sheppard, 1989). From this research, the success-
ful prediction of eating behaviour through the theory of reasoned action
appears to be fairly weak, with 28–41 per cent of behaviour accounted for by
the variables in this theory. Despite this, research has suggested that there may

Figure 6.2 The theory of reasoned action.
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be differences between the sexes, with women being more susceptible to
social pressures than men. Attitudes, in contrast, appear to be relatively
stable between the sexes. Recently, it has been shown that this theory has
some cross-cultural stability in eating in fast-food restaurants, but does show
differences in the action of eating alone (Bagozzi et al., 2000). Chinese people
appear to be more willing, in terms of their percentage frequency, to eat out
alone than other nationalities4. The theory of reasoned action has offered
some insight into eating behaviour, although this line of research has been
fraught with problems. The applications of this theory to complex behaviour,
especially those that require some form of planning, are particularly prob-
lematic for the model. Eating behaviour can include a conscious assessment
process to the decision to express specific behaviours and therefore must
consider additional factors outside of those offered by this theoretical
framework.

The third and final types of beliefs involve the important underlying per-
ceptions about control. Basically, it is the personality characteristics and current
state, including aspects of mood, of the individual that feed into their perceived
behavioural control of a specific behaviour. The addition of control beliefs
constitutes the theory of planned behaviour (see Figure 6.3). The theory of
reasoned action concerns behaviours that are relatively simple to perform. The
behaviour must be easy enough that no assessment of one’s ability takes place.
Therefore, the theory of reasoned action relates to behaviours and food
choices that are relatively abundant and easily obtained. Any behaviour that
requires a more complex assessment in terms of obtaining the food item will
require some form of planning. In the planning stage of the behaviour, an
assessment is necessary of the successful completion of the behaviour. The
determinants of this assessment will be the ability and the perceived control
one has over the situation.

Research on the theory of planned behaviour has almost exclusively
focused on the adoption of healthy-eating behaviour. The relative differences
in accountability for actual behaviour between the theory of planned
behaviour and the theory of reasoned action suggest that the addition of con-
trol beliefs adds an extra 12 per cent (Armitage & Conner, 2001). The theory
of planned behaviour, like the theory of reasoned action, has also been related
to similar eating behaviours with assessments of fat intake (Paisley & Sparks,
1998), short-term healthy eating (Povey et al., 1998) and long-term healthy
eating (Conner et al., 2002). This research has shown that the theory of
planned behaviour is a good model for predicting behaviour in both the short
and the long term. Despite this, the theory of planned behaviour only predicts
about 40% of behaviour, leaving 60 per cent unexplained. Moreover, there
appears to be differential accountability depending on the ‘type’ of healthy-

4 American, Italian, Japanese and Chinese participants took part in this study.
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eating behaviour. Fat, fruit and vegetable intake appears to fit better within this
theory than other healthy-eating targets such as fibre intake.

Each of the belief components defined by the theory of planned behaviour
and the theory of reasoned action can be represented mathematically in the
same way as attitudes (see Figure 6.4). These can then be combined to gain a
mathematical representation of behaviour. This mathematical model is impor-
tant, as it allows for a complete quantification of behaviour. Unfortunately,
this is not an exact science and must consider the inter-individual differences
between people or, in mathematical terms, the error inherent in the equation.
Therefore, it is geared towards a relationship-type approach. This approach
means that the theory of planned behaviour model cannot totally predict
behaviour; however, it can provide an indication of what are the most import-
ant aspects in the behaviour and evaluate how accurate they are at predicting it.

The final addition to the social cognition theory of food choice is the
theory of trying (theoretically similar to the health action process approach)
(see Figure 6.5). This aspect essentially replaces the ‘behavioural intention’
and ‘behaviour’ part in the theory of reasoned action and theory of planned
behaviour. The theory of trying is related to weight control rather than eating
behaviour, although weight control requires the conscious control of food
selection through awareness about calorific content. Components to this the-
ory include self-efficacy, outcome expectancies and the emotional assessment
of performing the task required. Unlike the previous two theories, the theory

Figure 6.3 The theory of planned behaviour.
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of trying offers the additional factor of the pleasantness of the task. Self-
efficacy is a component of perceived behavioural control and outcome expect-
ancies are related to attitudes and behavioural beliefs. With the replacement of
behavioural intention and behaviour, the theory of trying extends the process
to include whether or not the individual is successful. This takes the process
beyond the simple act of intention equals behaviour to include some of the
cognitive processes of problem-solving. It is not only the intention that is
required in complex decision-making processes, but also the individual’s deci-
sion about how they are going to perform the behaviour (Bagozzi, 1992). As
Bagozzi and Edwards (2000) suggest, ‘three self-regulatory appraisal processes
that function either additively or interactively to determine one’s choice of
means to an end, depending on the ease or difficulty in implementing goal-
directed or instrumental behaviours’. Increasing the complexity of the inten-
tion behaviour process may, in time, offer an additional accountability within
the food choice model; however, as the original components to the theory

Figure 6.4 Mathematical representation of the theory of planned behaviour.
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focus on the interaction between intention and behaviour the theory is
limited to those behaviours that are complex to perform. The theoretical
strength of this approach may help in the performance of behaviours that are
more long term in nature. Therefore, its role in food choice in the short term
(i.e. one meal) may be limited. However, this long-term approach may help to
explain how beliefs may alter in the longer term5.

Social situational factors: the effect of others when eating

Thought processes have a marked impact on behaviour; however, it is import-
ant to remember that not all aspects of eating, either in one meal or over a
longer period, are conscious in nature. All behaviour incorporates the more

Figure 6.5 The theory of trying.

5 This is shown by the dashed arrows in Figure 6.5.
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latent situational factors that have no conscious elements to them. It is all too
easy to assume that humans are totally cerebral in their choices. This is simply
not true. One of the situational effects that can alter food intake, and has
already been discussed in previous chapters, is palatability. The more palatable
a food is, the more of it we will eat. Another situational factor that can also
affect eating is the presence of other people.

According to Herman et al. (2003), other people can affect an individual’s
eating behaviour in one of three ways. First, an individual can eat more when
eating as part of a group, which is known as social facilitation. Second, if
the individual eats with another person, he or she can model behaviour –
essentially copy or emulate the other person’s eating behaviour. Third, the
individual can eat less if there is someone else watching them rather than eating
with them. Although it could be said that others can affect eating in every way
possible, it appears that the nature of how the others interact with the indi-
vidual who is eating has a relatively stable effect on how they will eat. Let us
now look at social facilitation, modelling and impression management in turn.

Social facilitation

De Castro and colleagues have done extensive research on the role of social
facilitation in food intake and have shown that participants will consume
40–50 per cent more food in the presence of others (de Castro et al., 1990; de
Castro, 1991, 1994; Bellisle et al., 1999). It has been suggested that social facili-
tation leads to eating more; however, it would appear that the ‘type’ of ‘others’
has an effect on the magnitude of how much more the individual will eat. If
the ‘others’ are not members of the individual’s family, it is less likely they will
have an impact (de Castro, 1994). Hetherington et al. (2006) also found that
eating with friends had a marked effect on the amount eaten, while eating
with strangers only had a marginal effect compared with eating alone. Differ-
ences between the sexes are also apparent within this interaction. Females
appear to eat more when part of a couple, while males tend to eat more when
with friends (Salvy et al., 2007). As well as the ‘quality’ of the people eating, the
‘quantity’ of people also appears to have an effect on the amount of food
consumed. The more people that are eating together, the more food each
person will consume. This is not a proportional relationship though, as each
additional person added to the group has an exponentially smaller impact
compared with the last.

The evidence to date suggests that the effects of social facilitation on eat-
ing behaviour follow quite closely with the rules of social impact theory. This
theory assumes that that an individual’s feelings, attitudes and behaviours can
be manipulated by the presence of others. The theory comprises three factors
and the ‘impact’ it has on behaviour can be summed up by the perceived
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closeness to the group (proximity) or how ‘connected’ the individual feels to
the group and the members within it. The evidence from social facilitation
research would suggest that social impact theory has a very strong effect on
an individual’s eating behaviour; however, limited research has explored dir-
ectly the impact of this form of social influence. Although eating behaviour
may not have been investigated directly using this model, drinking behaviour
has (Pedersen et al., 2008). Preliminary evidence suggests that larger group
sizes have a much larger impact than smaller ones. When group size interacts
with connectedness, the effect of the smaller group appears to strengthen.
This postulation would be consistent with social facilitation research in eating
behaviour, as additional people increase the amount of food consumed and
the presence of family members and friends has a marked effect, especially
for males.

The way that social facilitation appears to increase food intake is by increa-
sing the amount of time a meal lasts (Pliner et al., 2006). This is known as the
time-extension hypothesis (de Castro, 1990), whereby the additional people
increase the length of the meal through the socializing that occurs during the
meal compared with when eating alone. The increased time spent around the
table increases individuals’ exposure to food and its cues and so they overeat.

Modelling

Social influence does not always lead to overeating. Through the use of con-
federates6, experimenters have shown that social influence can decrease food
intake as well as increase it (Nisbett & Storms, 1974). In this early study, it was
shown that when the confederate ate less so did the participant, compared
with when the participant ate alone. Furthermore, when the confederate ate
more so did the participant. Several researchers have replicated this finding
but have also added some caveats to the relative strength of the confederate
on the participant’s eating behaviour. The original study by Nisbett and
Storms (1974) found that the confederate only affected participants of normal
weight, while both overweight and underweight participants remained
unaffected. Moreover, the confederate must be present and eating alongside
the participant, as simply informing the participant that others ate more or
less does not appear to affect their eating behaviour (Roth et al., 2001). Conger
et al. (1980) offered another caveat based on the sex of the confederate. They
suggested that the confederate has to be a suitable person for the participant to
model. For example, males will not emulate a female confederate as they

6 Confederates are individuals who are brought into the experiment to manipulate the social
interactions between participants. They know the hypothesis of the experiment and will perform the
same predetermined behaviour in each of the tests.
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expect them to eat less, while children tend to rely more on ‘connectedness’ to
the confederate for an effect to be observed (Salvy et al., 2008). The interaction
of a female participant with the confederate appears to be more complicated.
Several studies have shown that the attractiveness or ‘slimness’ of the con-
federate appears to have an interactive effect with the amount consumed
(Salvy et al., 2007; Hermans et al., 2008). If the confederate is thin, they are less
likely to be copied in the overeating condition. To further reiterate the power
of the modelling effect, Goldman et al. (1991) showed that even participants
who had not eaten for 24 hours were still susceptible to modelling effects. This
suggests that the social influences are much stronger for short-term food
intake than biological influences in well-nourished individuals.

Little is known about the theoretical underpinning of modelling
behaviour within eating. The only real explanation offered to date has been
that the participant matches the confederate to increase their potential social
acceptance and self-image (Roth et al., 2001). Therefore, if the confederate is
someone who is an acceptable model, and the participant wishes to impress
upon them or the experimenters, they adhere to both social norms and eat
similar or less than the model. For females, this is further complicated by the
perceived body image of the confederate. Restrictive eating7 as a feminine
social impression appears to be the norm among female participants and even
the thin confederate overeating cannot alter this.

Impression management and social judgement

Impression management is the attempt by the individual to control the views
of other members of the group through socially acceptable behaviour even if
they do not habitually express such behaviour. To control one’s social impres-
sion, (1) there must be a set of socially held stereotypes, which (2) one must be
aware of, and (3) be motivated to adhere to. All behaviour has a stereotypical
correlate, including eating behaviour. In terms of the socially held stereotypes
around food and eating behaviour, Vartanian et al. (2007) sum up the con-
cepts well under the titles of you are what and how much you eat. In essence,
other people will judge us on the type and amount of food we eat. Each aspect
of these stereotypical judgement criteria is underpinned by socially held
gender, appeal and health beliefs.

Gender stereotypes encompassing definitions of self by what is eaten are
bound in the social beliefs about what is a ‘good’8 and ‘bad’ food. Diets that are

7 Restrictive eating is discussed in detail in Chapter 7.
8 Usually determined by its fat content, with less fat being considered a good food item;

however, this is slowly changing as the general population becomes increasingly aware of what
constitutes a healthy diet.
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indicative of foods that are low in fat are generally considered to be more
feminine diets, while masculine diets more often than not contain foods
higher in fat. Moreover, the stereotype appears to be stronger in females than
males (Oates & Slotterback, 2004). Therefore, the definition of self through
food within the social group appears to be more dominant in females than
males, suggesting that food plays a much more important role in female rather
than male identity. The effect of food stereotypes and the observations of
what others eat also appear to transfer into a more global view of an indi-
vidual. By eating foods that are considered ‘good’ within a social group, an
individual will be considered to have other positive attributes that make them
more socially appealing. People who eat ‘good’ foods are associated with being
more attractive, likeable and moral (Stein & Nemeroff, 1995). However, the
situation is not completely straightforward, as there appears to be some self-
defence mechanisms to prohibit associations with people who eat ‘good’
foods. Although people will universally associate the ‘good’ foods with moral-
ity, some people will not choose to associate themselves with those that eat
‘good’ foods (Mooney & Amico, 2000). These ‘good’ food eaters are also associ-
ated with being unhappy and antisocial compared with individuals who eat
high fat foods (Barker et al., 1999). It would appear from this research that food
selection has an impact on social perceptions. Specific foods are stereotypically
associated with gender and attractiveness. Therefore, it is important to con-
sider that when someone is eating in a social context, they will alter their
behaviour according to perceived social pressures, especially if the food has
a high fat content. The reason they do this is to ensure that others will view
them in an acceptable, socially attractive way.

The how much stereotypes also consider gender and social appeal remits.
As expected, eating smaller amounts is associated with more feminine roles
(Chaiken & Pliner, 1987). What would perhaps be less expected is that mascu-
linity is not judged by how much is eaten. Unfortunately, therefore, gender
stereotypes are specific to females. Following the early work of Chaiken and
Pliner (1987), several studies have explored gender stereotypes and meal sizes
but the findings have been inconsistent. More research is required in this area
before firm conclusions can be drawn. Due to the specificity of the gender
stereotype to females, social appeal has focused on female physical attractive-
ness (Chaiken & Pliner, 1987). In terms of relative importance of meal size on
female attractiveness, it would appear that it only has an effect when the target
person is not in the room (Basow & Kobrynowicz, 1993). This is to be expected,
as the participant may be inferring long-term behaviours of food intake and
therefore body shape from the size of the meal. When the person is in the
room, they will be able to judge attractiveness based on the direct measure of
physical appearance.

If someone is aware of these social stereotypes, it would be expected for
them to portray them in group situations. Although the research is very
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limited on this topic, it is evident that the process is a little more complex than
the simple social desirable belief equals behaviour expressed. This is because it
is not always favourable to portray gender-specific roles in all social situations.
In terms of attractiveness to the opposite sex, portraying a feminine eating style
may be positive, but in a business or social environment it can be perceived as
weak and of a lower social status (Vartanian et al., 2007). It is therefore import-
ant that the individual judges the social situation accurately and that not all
situations require the same portrayal of stereotypical gender roles. One thing
that is certain about stereotypical behaviour and impression management is
that, compared with other research, it is poorly represented in the literature. A
lot more research is required, especially in terms of social interactions and the
decision to portray gender-specific behaviours, before anything definitive can
be offered about this field of research. It is likely that this research will become
much more convoluted in the future with many other additional factors being
considered in this aspect of eating behaviour.

Media influences

One of the main ways that stereotypes are perpetuated throughout modern
society is through the media. The popular misconception is that the media is
to blame for these beliefs. Simply put, the media is in the business of selling
products, just like any other business. They are also the largest target and all
too often take the blame for causing disordered eating behaviour. The stereo-
types that are portrayed in the media, especially those concerning body image,
are not their own creation; rather, they are views held by the general popula-
tion. If anything, the media are guilty of perpetuating and reinforcing these
stereotypes. Although they are not responsible for the stereotypical behaviour
itself, it could be argued that they have the strongest influence on social
behaviour. Images and models of acceptable social behaviour are taken from
all forms of media9. Companies that wish to exploit this influence can do so
through the use of advertising. Mass marketing strategies can quickly alter
people’s perceptions about food products and can create a desire to want them.
This can have a direct influence on the individual’s food choice or it can
influence a group’s decision-making behaviour through making the food item
an object of social appeal, where having and consuming the food in a group
context contributes to the positive impression.

Before considering the effects of media on eating behaviour, it is worth
noting that some effects that have been previously attributed to the media
are confounded by factors intrinsic to the process. For example, Hetherington

9 Forms of media include, but are not limited to, television, radio and periodicals (such as
newspapers and magazines).
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et al. (2006) showed that just watching TV during a meal could increase food
intake even if the content of the programming contained no reference to
food10. Furthermore, TV viewing is a sedentary behaviour and thus affects
the energy output side of the energy balance equation, which in turn increases
the likelihood of weight gain (Viner & Cole, 2005). Despite the effect of TV
viewing on overall individual energy use, this form of media has been shown
to alter children’s eating behaviour and specific food requests. This has been
assumed through the effect of advertising to children rather than the TV view-
ing in general. Increased TV viewing can affect food choice, as those who
watch it have been shown to eat less fruit and vegetables and eat more snacks
(Boynton-Jarrett et al., 2003; Matheson et al., 2004). It would be expected that
exposure to adverts manipulates food preferences through branding of a food
product and then associating the brand with positive outcomes. This is not the
entire story, however. In a series of experiments, Halford et al. (2004b, 2007,
2008b, 2008c) have shown that exposing children to food adverts increases
food intake irrespective of the adverts’ content. This ‘beyond-brand’ effect is
postulated to work through the advert being a food cue and leads to a desire to
eat all similar foods, rather than a desire to eat the specific food item adver-
tised, especially in the case of young children. Children do not understand the
advert as a product and the desire to eat the product is a misunderstanding
that the name of the product itself is not related to all similar foods. For
example, a TV advertisement for a burger by a fast-food chain elicits desire for
all burgers and not the specific product. Therefore, the child may demand a
specific brand of burger but be placated with any burger. It is not until concrete
associations of a particular product are made with ‘treats’, toys or positive
social appeal that the branded product itself is desired. Furthermore, it is
important to remember that children’s categorization approaches are quite
rigid and therefore the replacement product would also have to look similar
to the desired advertised product.

Although many intrinsic factors could be considered to contribute to
increased energy intake, these factors are not true for all people and ages. The
principal aim of the advertising industry is to manipulate the target audience’s
perceptions and/or attitudes towards the product in question; however, it is
possible to alter subjective norms through advertising. The direct approach is
to advertise to adults and change their beliefs about continuing to use a spe-
cific brand, to switch to a new brand or to inform the potential customers
of additional uses of a brand (i.e. to get them to use more of it). This
approach is likely to alter behaviour through the theory of reasoned action.
Altering the individual’s attitude about a specific food item can have repercus-
sions for food preferences (Coon & Tucker, 2002) and can eventually lead to a
distrust of food items that are not of a specific brand. In fact, the Wall Street

10 This is likely to be through a process of disinhibition, which will be considered in Chapter 7.
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Journal found that the branding of food is the most important factor on decid-
ing between food items. This would suggest that all foods that are not branded
are not even considered. This effect is not specific to eating behaviour, as it has
an important role in all forms of purchasing, but it does have a profound effect
on it. Nearly every item in a supermarket is available in a branded and
unbranded version. In the majority of cases, and particularly for those brands
that have been around for many years, the branded versions outsell the
unbranded versions by many fold in terms of the number of products sold as
well as total revenue received. In fact, the brand can become so entrenched in
the social psyche that the name of the brand replaces the name of the product.
For example, many people use brand-specific words such as Coke for cola
drink, Wotsits for corn cheese snack, Bisto for gravy granules and Oxo
cube for concentrated beef stock. This list is not exhaustive and will vary
between nations and markets.

The media do not just have a direct effect on eating behaviour through the
manipulation of attitudes towards the product. They can also have an indirect
effect through the perpetuation of stereotypical images of beauty. Although
the reason that advertising agencies use ‘beautiful’ people is in order not to
divert attention from the product to the model, the constant use of this tactic
over the decades has left society with a rather narrow view of what constitutes
beauty. Although this view is unlikely to have been created by industry, it has
perpetuated it. Currently, we have an unhealthy, and arguably pathological,
social schema about the perfect body image. Body image concerns lead inexor-
ably to alteration in food choice and preferences. Size-related fixations on
specific body parts, either being too small or too big, will lead to a desire to
gain weight or restrictive dietary practices (dieting11).

Body image

Having and displaying a ‘good’ body image is the ultimate in impression man-
agement. Individuals with a socially determined preferable body image will be
sexually desired and, as a result, will be associated with positive attributes.
They will have many friends and will be successful in many, if not all, aspects
of their lives. Our bodies are quickly and easily analysed by others and, rightly
or wrongly, can be used as a tool to interpret what the person’s personality is
like and even what their values are. Being associated with or actually being
considered physically attractive is a social marker for success, and as a marker
it will attract success. As discussed already in this chapter, having a thin body
image is an expression of control and intelligence. Currently, mainstream
society considers being lean and having few obvious signs of fat tissue to be

11 Discussed later in the book.
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desirable attributes. This has not always been the case. Evidence from prehis-
tory12 suggests that being obese was considered attractive, and through the cen-
turies every possible image has been held up as an object of desire. Most
emphasis, in terms of body image, has been placed on the female form. This has
led some authors to suggest that it is a female-specific phenomenon; however,
although arguably to a lesser extent, men have also been subject to body image
alterations. While female body image concerns have been targeted towards
being smaller, those of males have been towards being bigger – bigger in terms of
muscle mass and height rather than perceptually heavier. It would appear that
body image changes over time and, more importantly, tends to be unachievable
and incongruent with the current environmental demands. In times of few
resources, humans associate being larger with attractiveness, and in times of
plenty being lean is held up to be desirable. This incongruence between
environment and human views of attraction could be argued to be pathological.
It is inherently unachievable and with perceptions of social self-worth being
dependent on the portrayal of a good body image, it may lead to individuals
engaging in dangerous behaviours in the attempt to achieve such an image.
Basically, the ideal is simply unachievable for the vast majority of the population
(Cusumano & Thompson, 1997). The only reason it could not be considered
pathological and therefore abnormal is the simple fact that we all share it.

The role of body image within eating behaviour has primarily focused on
the propensity to diet because of dissatisfaction. Although body dissatisfaction
is considered by many as a strong driver for food choice, very few studies have
explored this in detail. Those studies that have investigated food choice in
participants who are dissatisfied with their bodies have found that these indi-
viduals have consistently healthier food choices in terms of their consumption
of fruits and vegetables (Contento et al., 2003). However, even these studies
found it difficult to discern the primary reason for the alteration in food
choice. It is reasonable to assume that the individual who is dissatisfied with
their body is attempting to rectify this by dieting; however, such a direct
measure is notably absent within the literature. Due to the lack of evidence on
this subject, the rest of this subsection offers an introduction to the drivers
behind body dissatisfaction. Interested readers on this topic should refer to
Grogen (1999) for a more detailed examination of body image and dissatisfac-
tion beyond its relation to eating behaviour.

The holistic approaches to body image whereby individuals judge them-
selves as meeting the right body image or not are important to eating behaviour.
Research has shown that females tend to focus on chests (to be bigger), stom-
ach, hips, thighs, bottoms and overall silhouette (all to be smaller); while males
are more concerned with arms, chests, shoulders (all to be bigger), stomachs
and overall silhouette (to be smaller) (Ogden & Taylor, 2000). The only option

12 For example, the Venus of Willendorf.
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available to alter one’s appearance without resorting to surgical procedures is
to alter current energy balance. Adverts aimed at altering the energy balance
are invariably produced and employed by the diet industry. These adverts
always appear to suggest that altering body size, shape or even specific areas of
dissatisfaction is relatively easy to accomplish (Brownell, 1991). This portrayal
will, even if inadvertently, suggest that those who are overweight should feel
ashamed, while those who are not should believe that it is easy to lose weight.
Restricting the amount of calories consumed is commonly used as a strategy to
lose weight for both sexes. Women tend to diet more than men, with the
majority of women partaking in a diet at some point in their lives. Men, in
contrast, tend to engage in exercise to improve body image, although many
will also alter or restrict their diet. Grogen (1999) has suggested that the pri-
mary reason for exercise is not to be healthier, but to lose weight or improve
muscle tone or mass.

Body dissatisfaction is influenced by a number of factors outside of the
media. These include low self-esteem (Ghaderi & Scott, 2001), depression
(Stice et al., 2004a) and more socially derived influences such as friendship
groups (Hutchinson & Rapee, 2007) and peers (Stice, 1998). In terms of the
effect of social groups on body dissatisfaction, it would appear that friendship
groups provide a protective role for females: friends provide an additional
comparison source, as well as the socially held representation of body image.
However, it does appear that other less desirable behaviours around eating are
shared among friendship groups. Females who do not have large friendship
groups are more likely to adhere to the media representation and be more
dissatisfied with their bodies.

Most research in this area has focused on Caucasian women. Therefore,
other ethnic groups and males are somewhat under-represented within the
body image literature and theory. Early researchers suggested that women of
African descent had fewer body image concerns and tended to be heavier
(Abrams et al., 1993). Later studies on these and other ethnic groups have
shown this not to be the case. Lee (1993) showed that Chinese women are
concerned about their body image. This has been taken further to suggest that
other ethnic groups may be at increased risk of body image dissatisfaction
(Robinson et al., 1996; Field et al., 1997; Sjostedt et al., 1998). The differences
between these groups may be related to the complex social situation that eth-
nic groups have within the Western world. It could be the case that studying
ethnicity effects within a society that has one predominant ethnic group is
different from studying the same ethnic group in another country where they
are not the dominant group. It would be the case that studying ethnic minor-
ities within a society that has one predominant ethnic group is different from
studying the same ethnic minority group in another country where they are
the dominant group. These discrepancies could therefore be a result of cultural
or religious differences.
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Cultural/religious impacts on eating behaviour

The final aspect to affect eating behaviour within a social remit is culture/
religion. Both culture and religion inevitably affect an individual’s self-
identity. These two factors provide the individual with a set of ethical and
value-based criteria of what behaviour is and is not acceptable. The obvious
effect of religion is the prohibiting of specific foods or preparation methods
within eating behaviour. This ideological belief about specific foods or food
types restricts food consumption in a variety of ways, from not eating during
certain periods of the year or times of the day to enforcing the selection of
specific foods. The impact of culture and religion does not stop with ideo-
logical beliefs about specific foods. These factors also impact on other aspects,
such as body image/dissatisfaction, which can indirectly affect food intake and
feelings of self-worth. Previous investigations have focused on the ethnicity
of the participant; however, this is arguably a crude measure of cultural or
religious beliefs (Kim, 2007). These ideologies extend beyond the ethnic or
skin colour domains and are more likely to affect behaviour than these rather
simplistic categorizations of people. A lot of evidence has shown that Western
cultures differ little in terms of their eating behaviour compared with other
less Westernized regions. Furthermore, differences that have been observed
within ethnic minorities in Western countries are likely due to the amalgam-
ation of religion and culture or two separate cultures rather than being any-
thing to do with skin colour. It has been shown that religion is a much better
predictor of weight beliefs (Kim et al., 2003) and risk of eating disorders (Smith
et al., 2004) than ethnic divides. Essentially, in the same way as friendship
groups may provide protection from the societal views of body image and
eating behaviour, the value-based norms that religion provides to its adherents
may also protect the individual from dissatisfaction with their weight status or
perceived body image. It may even go as far as preaching acceptance through
the body’s functional role rather than as a social judgement of the individual.

Data from research conducted on religion and eating behaviour/body
image offer some interesting insights into the protective role that this socio-
cultural factor has. Women with greater religious commitment13 and men with
greater religious application14 appear most likely to underestimate their body
weight (Kim, 2007). It also appears that the commitment to religion for
women in particular provides a strong protective role for disturbed views
about weight (Kim, 2006). Unfortunately, much of the research on religion
and eating behaviour, like most research in psychology, has focused on
Christianity and its various denominations. Therefore, there is a need for

13 How important religion is to someone’s life.
14 How important religion is in making everyday decisions in daily life.
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research into other religious convictions as well as less officially recognized
spiritual beliefs. It is highly likely that this field of research will expand hugely
over the next decade, as religion appears to have a much stronger effect than
other sociocultural factors.

Summary

The effect that social cognitive factors have on eating behaviours, especially
the role of ‘others’ in food selection and intake, is profound. To avoid social
judgements, a person may completely alter their behaviour socially compared
with when they are alone. To understand the relative effects of social factors on
eating behaviour, we must understand the component parts of the decision-
making process. This can be summed up rather well within the theory of
reasoned action and its various theoretical expansions. The most important
components to social eating within these approaches is the attitudes the indi-
vidual has about a specific food, the perceived social pressure they feel about
eating it and whether they feel they have the ability to obtain and consume
the food item.

In the presence of other people, the individual will usually overeat. Factors
that predict whether the person will overeat include whether the person
knows and feels an attachment to those people they are with, their sex and
whether they feel they have to please the other person. In a social environ-
ment, the individual will feel they have to manage their social image and
whether or not the other people will judge them on what or how much they
are eating. To avoid negative judgements, people tailor their eating behaviour.
If other people in the social group are eating smaller portion sizes, it is likely
that the target person will do so too. Which foods are chosen in a group
setting, as well as the size of the portions, will be dictated by social stereotypes
often perpetuated by the media through targeted advertising. The type of
friendship group and/or religious conviction an individual has can confer
some protection from these social stereotypes.

Drawing this chapter to a close completes our exploration of the different
individual aspects or psychological components to eating behaviour. In the
remainder of this book, we will explore the holistic interaction between these
various independent components to psychology when people are confronted
with food. In the next chapter, the focus will be on ‘types’ of eaters. The
concepts explored in this chapter will combine the various core aspects of
psychology to offer the reader an insight into how people react and interact
with their food.
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7 Getting inside people’s heads
Restraint, emotional eating,
disinhibition and their
combined effects

So far in this book we have looked at the effect of various core areas of
psychology on eating behaviour. Although interesting to the academic and
practitioner of psychology, and which with the right interpretation could be
incorporated into a wider theoretical context, it does not really fulfil the lay-
person’s expectations about a person’s thought processes when they are think-
ing about, or confronted with, food. It is the interaction between all of the core
areas of psychology that offers a better explanation of the process of eating.
The cumulative effect of the psychological-related disciplines is likely to offer
the most insight into the process. Most eating behaviour research has been
conducted with adults, particularly young adults and their interaction with
their food.

The information considered in the previous chapters should not be
seen as separate from the concepts presented here; rather, it should be thought
of as the foundation on which they are based. When the average layperson
talks about food, they might say: ‘I spend a lot of time thinking about the
content of my food’; ‘When I am down I just eat’; ‘I am eating away and I get to
the end of my meal and I cannot remember eating it all or that I was near the
end of it’. All of these statements refer to specific phenomena in this field of
study. Adults’ interactions with food can be broadly categorized into three
groups: dietary restraint, emotional eating and disinhibition.

Dietary restraint refers to the concepts around the purposeful restriction of
food intake or calorie intake to control one’s image or prohibit weight gain
(Herman & Mack, 1975). In essence, it is the premature termination of eating
before the full activation of the physiological feedback processes of satiation.
This process is about what individuals think they should eat and the quantity
they should eat it in rather than what their body is telling them they need to
consume. Of course, this thought process shares similarities with eating dis-
orders, especially anorexia nervosa, but it is important not to confuse this
concept with pathological behaviour. Instead, it is more accurate to consider
dietary restraint on a continuum of behaviour. At one extreme are those



individuals with a restrictive form of anorexia nervosa and at the other are
individuals that rely totally on biological feedback processes of satiation and
satiety to control their food intake. In reality, most people employ, to a greater
or lesser extent, some form of psychological processes to limit food intake.
Dietary restraint is exercised by all of us to some extent and without it we could
not respond to the environmental pressures around food intake. In evolution-
ary terms, restraint theory allows the individual not to consume too much
if resources are not abundantly available. In the West today, we do not experi-
ence the scarcity of food resources that our ancestors were confronted with.
Instead, restraint is now used to limit food intake to preserve or improve social
identity, maintain body image and therefore adhere to current societal views of
beauty, as well as being the most common form of weight-loss strategy.

Emotional eating refers to eating because of alterations in mood. In short,
it is the attempt to improve or stabilize mood through eating. Such individuals
experience intense emotions in response to most food and mood-related
stimuli (Heaven et al., 2001). These people will eat when feeling ‘down’,
anxious or self-conscious. Although emotional eating is usually associated
with negative mood, there is evidence of over-consumption during positive
moods (Cools et al., 1992), especially when restraint is incorporated alongside
emotional eating.

Disinhibition or disinhibited eating refers to an individual’s ‘distractibility’
from their food or the amount they are eating. The classic example of disinhib-
ited behaviour is eating popcorn while watching a film. When watching a film,
people consume large amounts of popcorn without consciously realizing how
much they are eating; this is because the film requires all of their attentional
resources. Without consciously attending to their food, people do not register
how much they are consuming.

These three concepts dominate this area of research and indeed provide the
cornerstones to eating behaviour in adults. It is unlikely that a research paper
on eating behaviour will not consider at least one of the three concepts. Here,
we consider them in depth. However, these psychological components do not
act independently. Everyone has an individually set level of all of these and it is
their combination that predicts food choice and the amount consumed. And
they are not all-or-nothing concepts; rather, they should be considered on a
continuum. At one end we have disordered individuals, while at the other we
have those that do not think about these concepts at all when around food.
Both extremes are quite rare. Most people sit midway along this continuum.

Dietary restraint

Dietary restraint is a complex behaviour. Although it is the attempt to restrict
or control food intake, it is often used to predict over-consumption rather than
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under-consumption. This prediction may seem incongruent, as it is contra-
dictory to the individual’s intentions. However, the best way to understand
this concept is to explore its overarching theory – the Boundary Model. The
seminal work of Herman and Polivy (1984) offers insight into the perceptions
of hunger and fullness in different types of people. In this theory, the referents
were initially based on dieters and non-dieters; however, this was later
expanded to refer to ‘restrained’ eaters. In essence, individuals who have high
levels of dietary restraint, such as individuals who are trying to lose weight
through calorie restriction, impose almost unachievable goals regarding their
food intake.

The Boundary Model suggests that ‘normal’ eaters – who have no path-
ology or self-imposed rules around food intake – respond to their physiological
needs regarding energy and digestion. They are comfortable with waiting until
they are hungry and eat when they feel they need to. Once they have started a
meal, they will eat until they feel full and then stop. This response to eating does
not change – each eating episode follows a similar pattern. If a preload1 chal-
lenges their hunger and fullness systems, it will have comparatively little effect
on their food intake during a meal. What this means is that if the individual is
given an appetizer of some kind, their subjective feelings of fullness will com-
pensate for the additional energy intake and they will eat less accordingly.
Furthermore, the normal person has some flexibility in their ‘boundaries’ that
allows them to eat when less hungry and, at times, to eat more than they
normally would. People who place self-imposed rules on the amount of energy
they consume are said to be ‘dieting’. The successful adherence to these rules
requires some form of cognitive interference with the natural progression of
fullness within an eating episode. This interference is based on some form of
hyper-awareness about the calorific content of the food being eaten, as well as
some restriction on the types of food eaten. Therefore, this process is about
both food selection and the amount consumed within a meal. Selection will be
along the lines of ‘good’ and ‘bad’ foods, and the categorization of a food item
will be based on whether or not the item violates individually self-imposed
rules. To ensure that they do not perceptually ‘overeat’, dieters psychologically
control the termination of their meals without adhering to subjective feelings
of fullness (McLean & Barr, 2003). Moreover, they are likely to ignore feelings
of hunger for longer periods than ‘normal’ eaters. If dieters are challenged by a
forced violation of their diets, they will overeat through what is termed
‘counter-regulation’. Here, the dieter will violate all of their rules during that
meal and eat until they feel full. However, because they are often in a slightly
energy-depleted physiological state, they will consume more than the average
person (see Figure 7.1). Irrespective of whether they are disordered or not, it is

1 Preloads are often liquid-based ‘starters’ given before a test meal and will, because of the
calorific content of the drink, purposely violate the restrained eater’s self-imposed rules.
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the presence or absence of dieting rules, and variations in perceptions of
hunger and fullness as well as when satiation and satiety are reached that
differentiate eaters.

Dietary-restrained individuals act in a similar way to those on a diet.
Because such individuals use cognitive rules to regulate their food intake,
a variety of scenarios, such as distraction2, can lead them to overeat. Other
factors that will lead dietary-restrained individuals to violate their ‘diets’
include the consumption of alcohol, social pressure and larger portion sizes.

Recent advances in our understanding of dietary restraint suggest that
not all people who share this behaviour express it in the same way. For some
individuals, the rules they use are flexible and they are able to respond to the
various environmental or emotional situations they find themselves in. They
can compensate for overeating one day by restricting intake on another. Such
individuals are referred to as flexible restrainers. The flexibility in their dietary
restraint protects them from the negative consequences, such as feelings of
failure, brought about by perceptually violating their ‘diets’. Other dietary
restrainers are less flexible in their approach to their dietary rules and are thus
known as ‘rigid’ restrainers. Rigid restrainers view their rules as all-important
and any violation is likely to be considered a personal failure irrespective of
the reason for the violation. The rigid approach to dietary restraint and eating
defines those at risk of overeating and most likely to respond to factors
that will allow them to violate their diets (Westenhoefer, 1991). In effect, the
difference between flexible and rigid restrainers is the way they perceive their

Figure 7.1 Response of dieters to preloads.

2 This would be considered part of disinhibition and will be discussed later in the chapter.
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rules. For rigid restrainers, the rules are all-or-nothing self-defining regula-
tions to their eating; they are to be upheld at all costs and during every meal.
Flexible restrainers, in contrast, view their rules as general long-term guidance
to their eating behaviour. Flexible individuals view their eating behaviour over
the long term rather than focusing on each and every meal.

Being flexible about dietary restraint appears to be important in avoiding
developing eating pathology and being successful at losing weight (Pudel &
Westenhoefer, 1992; Smith et al., 1999); however, there are negative con-
sequences associated with this behavioural trait. Individuals who exhibit high
levels of dietary restraint have been found to experience greater depression
(Dewberry & Ussher, 1994) and lower self-esteem (Gendall et al., 1998). They
are also less emotionally stable (Tiggermann, 1994), more preoccupied with
their body image (Geschwind et al., 2008) and are more easily distracted
(Herman et al., 1978). Increasingly, dietary restraint has been linked with smok-
ing and continual dieting. Highly dietary-restrained individuals often use nico-
tine to limit food intake (Mitchell & Perkins, 1998) and are habitual dieters
(Weinstein et al., 1997). Interestingly, dietary restraint has also been reported to
be a stable cognition in children (Hill & Pallin, 1998) and has been shown to be
a contributing factor in over-consumption in younger people (Roemmich et al.,
2002), suggesting that this concept may be comparable to a personality trait. All
of these negative associations with dietary restraint suggest that the individual
who has this behavioural trait will fail to adhere to their own dietary rules.

Recently, research has suggested that there may be problems with the
concept of dietary restraint. These problems stem from the way dietary
restraint is measured. In the published research, three different psychometric
questionnaires are employed to measure dietary restraint: the Restraint Scale,
the Three Factor Eating Questionnaire Restraint subscale (TFEQ-R) and the
Dutch Eating Behaviour Questionnaire Restraint subscale (DEBQ-R). Each
questionnaire measures the same alleged psychological construct, but they do
so in different ways. The Restraint Scale focuses on chronic levels of dieting,
the DEBQ-R investigates how often the individual employs weight loss or
maintenance behaviours, and the TFEQ-R explores the same areas as the
DEBQ-R but also includes the importance of thinness and body image con-
cerns. Thus it is likely that differences between study findings may be due to
differences in the measures used to define people as restrained or not. Indeed,
in the field of dietary restraint it has been shown that none of these scales may
be very reliable at assessing this concept (Stice et al., 2004b). It is also note-
worthy that these scales predict weight gain, whereas individuals who say they
are ‘on a diet’ exhibit weight loss. Therefore, if the premise is that those who
are dietary restrained gain weight, then these scales are valid at differentiating
dieters from those who are restrained. Perhaps the situation could be resolved
if we view these individuals not as ‘dietary restrained’ but as having intentions
of restricting food intake while also at risk of not being able to do so.
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Emotional eaters

In Chapter 2, it was shown that eating food, especially food that we find
palatable, gives us a ‘feel good’ boost by the release of endogenous opioids.
Therefore, eating food can have a direct effect on our moods. Nearly everyone
learns the mood-enhancing property of foods at an early stage in their life.
Some people may come to rely on this effect and may learn to eat when they
are feeling down or anxious. Eating in such situations provides the person
with several methods to negate their negative moods. In addition to direct
mood-enhancing properties, food can also provide a distraction from emotion
through switching attention to the finding, preparation and consumption of
food. In essence, the reliance on food can become an avoidance-coping mech-
anism whereby the individual associates being down with eating, and during
similar situations in the future they will turn to food to cope. In psychology,
such people are deemed to be emotional eaters.

Emotional eaters view foods as having an additional component. For emo-
tional eaters, some food items have a restorative or mood-enhancing property
irrespective of their macronutrient content. Such foods can, in essence, com-
bat feelings of low mood and anxiety. The foods that emotional eaters use to
enhance their mood will be specific and personal to them. Irrespective of the
type of food a person habitually chooses, all foods that are potential targets for
emotional eaters share similar characteristics. They are nearly always compara-
tively high in sugar or fat. These properties result in an increased likelihood of
activation of the opioid system. Opioids are released upon ingestion of foods
that are palatable, and foods that are palatable are high in carbohydrates and
lipids. Some carbohydrates have an additional mood-enhancing property in
that they contain the metabolic precursor to serotonin3. Eating lots of carbo-
hydrates will eventually increase endogenous concentrations of serotonin and
thus increase the individual’s perceived mood. When eating, therefore, an
emotional eater receives a psychological improvement to mood through the
act of eating a liked food or through diverting attention away from the source
of the anxiety that resulted in an altered mood state, as well as a very small
biological improvement through the opioid and serotonin pathways.

Emotions can affect eating behaviour in one of five different ways depend-
ing on the intensity of the emotion, the situation and the person involved
(Macht, 2008). First, emotions alter food choice. Emotions initiate cravings
and motivate the person to choose foods that are energy-dense. Individuals
who have a propensity to eat to regulate their mood will alter their food
choice more profoundly than those who score lower on the emotional eating

3 The neurotransmitter that is responsible for elevating moods, among its many other roles.
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continuum. Individuals in this state will choose foods that they usually ‘for-
bid’ themselves and are very likely to overeat. Second, if the emotion is
extremely strong it will lead to a suppression of, not an increase in, eating
behaviour. If the emotion is very profound, such as the loss of a significant
other or fear, it will override the individual’s normal appetite system and they
will refrain from eating. This is an appropriate response, as the emotion is
associated with such a significant event that eating would simply ‘get in the
way’. For example, when confronted with an imminent biological threat it
would be inappropriate to think about food or start eating. It would be coun-
terproductive to survival and therefore has evolved not to happen. Third
and fourth, eating habits interact with the emotional state. Irrespective of their
direction, emotions undermine cognitive controls of food intake; negative
emotions will elicit eating behaviours in an attempt to return emotions back to
a steady state. Therefore, individuals who are highly restrained will find it hard
to maintain their ‘rules’ about food when they have particularly strong emo-
tions and emotional eaters will eat to regulate their mood. Finally, emotions
will feed back into perceptions of the food by increasing or decreasing percep-
tions of pleasantness congruent with the emotion itself. Therefore, negative
emotions will decrease the perceived pleasantness of the food and positive
emotions will increase it. This five-way model (Macht, 2008) is a relatively new
addition to the field of eating behaviour and, as yet, has received no research
support. However, each of the five factors within the model has received
support and the model is likely to become a cornerstone to the field. The most
immediate criticism of this model is that it relies on a lot of research focused
on restrained rather than emotional eaters, thus it is likely to be a little
confounded and will lose some of its specificity to emotional eating in time.

Disinhibition

The propensity to disinhibit is not really a separate construct of eating
behaviour; rather, it is associated with both dietary restraint and emotional
eating. Disinhibition can be defined as a situation, subject or stimulus that
diverts attention away from a task or thought. It is any form of distraction
that leads to eating more than usual. For the restrained eater, anything
that encroaches on their strict control of food intake would be considered
a disinhibitor. An example of this would be the consumption of alcohol
(Yeomans et al., 2003), which decreases attentional resources and intellectual
capability around self-awareness and the ability to control food intake, leading
to over-consumption (Haynes et al., 2003). Specifically for the emotional eater,
it is the negative emotion that acts as the ‘disinhibitor’.

Other psychological constructs that appear to increase the likelihood
of disinhibited eating behaviour independent of the other two constructs
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explored in this chapter are attribution style (Ogden & Wardle, 1990) and
impulsivity (Lowe & Eldredge, 1993). Attribution style encompasses the type
of cognitive reasoning that people adopt in an attempt to understand why
something has happened to them. There are three possible dimensions to the
attributions that people tend to use: internal–external, stable–unstable and
global–specific. Internal attributions are associated with people that believe the
reason for something happening to them is the result of their own doing: they
were in control of the situation and therefore are responsible for any con-
sequences. External attributions are the antithesis to internal ones, with the
person believing that fate is responsible and this is the predominant force in
controlling the situation. Stable and unstable attributions are associated with
the changing views over time: if the attribution is stable it will not change over
time. Global attributions are views that are held towards a variety of scenarios
and can extend beyond the specific experience that led to the formulation of
the view. The global view is often summed up by the ‘no matter what I do . . .’
prefix. Specific attributions are, as the name suggests, specific to the situation,
scenario or individual circumstance.

Impulsive eating refers to unplanned eating or starting to eat without
forethought. Impulsivity is generally associated with engaging in behaviours
without truly thinking of the consequences. In this situation, eating a large
quantity of food or consumption of something that is harmful could be
considered dysfunctional. When impulsivity is twinned with other eating
behaviours, especially those of the more restrictive types of eaters, it can lead
to problems in controlling food intake through the impulsivity undermining
psychological control.

Although disinhibition may be an important component of eating behav-
iour, there is one component of disinhibition that has received a dispropor-
tionate amount of attention – external eating. External eaters are individuals
who disinhibit in response to environmental cues to eat. Most people eat
more food if it is freely available in their environment or if sensory cues
to eat are in their immediate surroundings. It is important that external
eating is not considered a separate construct, as it is simply a specific form of
disinhibition.

External eaters

External eating is the inability to resist food when in its presence or if there are
sensory cues to eat (Braet & Van Strien, 1997). It is the disinhibition of eating
behaviour through attention shifting to the food in the immediate environ-
ment. The external eater consumes food when it is immediately available
despite receiving few or no physiological incentives to start eating. The
motivation to eat among strong external eaters is reliant on external cues such
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as hedonic value, texture or smell (Heaven et al., 2001) rather than internal,
physiological cues (Marcelino et al., 2001). External cues for food can elicit a
physiological reaction to them, which leads to an increased food intake. Essen-
tially, the sensory processing of food cues in the environment overrides the
normal physiology of meal initiation. The theory of externality has consist-
ently been linked with obesity (Herman et al., 1983). The role of externality,
which overrides any cognitive or biological control of food intake, has become
a mainstay in the eating behaviour literature, almost becoming a separate con-
struct in its own right. Inter-individual differences in gaining weight are likely
to be dependent on variability in response to environmental triggers (Blundell
& Finlayson, 2004). Therefore, external eating provides an important and sep-
arate measure of eating behaviour, as it is the only measurable aspect that has
routes within environmental triggers. The derivation of external eating comes
from the work of Schachter and colleagues (Schachter, 1968; Schachter et al.,
1968).

Early work on externality and eating was based on animals and stemmed
from experiments with a limited definition of external cues (Herman & Polivy,
2008). Furthermore, the idea was based on explanations or observations in
obesity. Differentiating obese from normal people based on whether they have
different/deviant behaviours has since been dropped as a theoretical concept;
however, the concept of externality has remained owing to its application to
all people rather than specific subsets of individuals. Historically, Schachter
and colleagues did specify that external eating was specific to obesity, as
they suggested that external eaters do not learn to associate gastric con-
tractions and extensions with feelings of fullness and hunger as normal-
weight individuals do. Schachter et al. (1968) suggested that lean individuals
who have learned to associate gastric feelings with subjective hunger reduce
their consumption, whereas those who have not will continue to eat and
eventually become obese through their reliance on emotional and external
cues to control their appetite. Several studies have been conducted to test
this hypothesis, with some providing supporting evidence (McKenna, 1972)
and others not (Lowe & Fisher, 1983). The reason for this confusion is probably
related to the fact that the evidence to derive this theory was based on
the internal construct of eating behaviour and associating everything that
did not back this premise with external cues. In essence, the theory was
that obese people are less internal, not more external. Modifications to the
externality theory then culminated in three separate viewpoints (Herman &
Polivy, 2008):

1 External cues affect people’s food intake, and do so equally for
all individuals, regardless of their body composition.

2 External cues affect the food intake of obese people but not that of
normal-weight individuals.
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3 External cues affect everyone’s food intake, but especially that of
obese individuals.

It was not until Rodin (1981) that the concept was first said to be applicable to
all individuals with little or no variability in current weight status. In effect, it
is a personality trait that makes someone responsive to external cues that
include, but are not exclusive to, food. Currently, externality is viewed as a
sensory initiation of eating. It is often referred to as the ‘bakery effect’, whereby
a person passes a bakery and smells the food cooking and feels hungry. Here,
the smell of the food will initiate perceived hunger. However, it is important to
remember that it is not limited to just one sense; rather, stimulation of any of
the five senses can lead to external cues to eat.

Combined effects

It is important not to assume that the psychological concepts discussed within
this chapter do not interact or have cumulative effects. All ‘types’ of eating
feed into one another and even have additive effects. It is possible for an
individual to experience dietary restraint, be an emotional eater and have the
propensity to disinhibit. In short, any combination of these behaviours is
possible. Indeed, recent studies have suggested that an interaction between
dietary restraint and disinhibition is integral in predicting those who will over-
consume in specific circumstances, such as stress (Haynes et al., 2003), while
other researchers suggest there are important links between emotional eating
and restraint (Wallis & Hetherington, 2004). Most researchers now measure
multiple components of eating behaviour. Only through the complete charac-
terization of an individual’s eating behaviour is it possible to predict how that
person will react to and interact with their food. It has been reported that
certain combinations of eating behaviours will predict general psychological
well-being and weight status. For example, a rigid dietary-restrained individual
low in emotional eating and disinhibition will have a relatively stable weight,
usually at the lower end of what would be considered healthy. Emotional eaters
who are high in disinhibition and low in restraint will often suffer from fre-
quent episodes of overeating, which will impact on their sense of general well-
being leading to negative mood. It is thus possible to infer that each individual
will react to food based on the relative strengths of these three traits.

Escape from self-awareness theory

One theoretical framework that is based on the interaction between or com-
bination of cognitions and emotions in eating is the escape from self-awareness
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model. Although often applied to the more pathological end of binge eating, it
is a cognitive-affective model4 of overeating. It has been suggested that the
motivation to eat during periods of negative mood is based on the desire to
escape from self-awareness. Heatherton and Baumeister (1991) argue that dur-
ing periods of negative mood, people will focus on their identity and may start
to globalize their negative feelings, making it aversive to remain in the nega-
tive emotional state. To avoid thinking about negative emotions, they will
focus on a small aspect of their environment and avoid ‘thinking’ too much.
In the case of emotional or binge eaters, this ‘focus’ is food. Within this model,
the food provides a short-term respite from the cognitive and social environ-
ment by allowing the individual to become wrapped up in the immediate
present without thought for cause, consequence or identity. If the person does
not engage in this behaviour, it is likely that they will turn in on themselves
and become hypercritical of their self-worth and ability. Therefore, rather than
being thought of as a negative coping mechanism, it should be considered as a
way of preserving self-esteem. The only difference between this coping mech-
anism and other forms of coping is that escape from self-awareness through
eating is often accompanied by additional ego-threats immediately after eat-
ing. These ego-threats are brought about by feelings of failure and guilt associ-
ated with overeating. This can be compounded further if the individual has
high dietary restraint. Eating as an escape inadvertently causes a violation of
the dietary ‘rules’, which results in even more feelings of guilt and loss of
self-worth through not being able to adhere to one’s restrained diet.

Limited capacity theory

Another combined theoretical framework for eating behaviour is limited cap-
acity or resources theory. The approach is based on Lazarus and Launier’s
(1978) cognitive transactional theory. Limited capacity theory is dominated
by the cognitive approach, although it does incorporate other aspects. It is
believed that there are limited attentional resources and that complex sche-
mata use up more of them than simple schemata do. Therefore, the restrained
individual uses up more attentional resources to control their eating than an
unrestrained person. Key to the cognitive transactional model is that percep-
tion of environment is affected by both the personality traits and emotional
state of the individual. Considering these factors allows the cognitive trans-
actional model to capture the person-in-context (i.e. the specific individual
at a specific time results in a specific behavioural response). This gives the
theory much more fluidity. The model’s necessary complexity and specificity

4 These models suggest that an interaction between the individual’s internal thought processes
or schemata and their emotional state are the basis of their behavioural response.
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to context and individual gives it strength, but also makes it much harder to
test. In effect, the overloading of the attentional resources by the combination
of dietary restraint with any other factor means that it is impossible for the
individual to maintain their rule set. They will only be able to do this in very
stable situations when they are in a stable mood, in a familiar environment
and alone. Any variation from this strict set of criteria will lead to the person
violating their diet’s strict rules.

Summary

The psychology of eating has three main overarching concepts that provide
researchers and interested parties with anchors to explore the behaviour. Diet-
ary restraint, emotional eating and disinhibition are used in the explanation of
every aspect of eating behaviour. Although these approaches are heavily biased
towards the cognitive school of thought, they are not wholly reliant on it. In
the reality of the everyday meal, it is these three components to eating that
control when and when not to start eating. Each of us has a highly individual-
ized set of ‘rules’ for food and eating. For most people, this will be bound
to food preference whereby the foods liked are those that are chosen. However,
for a large proportion of the population, additional factors also underpin
how much and what is eaten outside of the simple food preference domain.
Some people apply additional rules about calories or other rules that limit the
amount they eat. In essence, they use their psychological attentional processes
to prematurely terminate meals in an attempt to control their weight. The use
of such measures to control food intake is known as dietary restraint, which is
a concept that has received much research attention over the last thirty years.

In addition to dietary rule sets, eating behaviour can also be affected by
the individual’s emotions. Some individuals attempt to control their mood
through selecting and consuming foods high in fats and sugars. For the emo-
tional eater, food has an additional meaning through its ability to control
their mood and in particular allow them to cope with or defeat negative
states of mind. The brief respite gained through the consumption of mood-
improving food may also be an attempt to preserve self-esteem by allowing the
person to escape from self-awareness.

Environmental cues to eating also play a role in controlling eating beyond
normal social interactions with others. The presence of food or its cues can
lead to the individual disinhibiting and over-consuming, a specific form of
disinhibition known as external eating. Disinhibition is not limited to its role
within external cues to eat. Any factor that overloads or causes an individual
not to adhere to their normal dietary rules or habitual amount of food con-
sumed is known as a disinhibitor. In this way, emotion could be considered to
be disinhibiting the person from maintaining cognitive control of their food
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intake. Therefore, this complexity is indicative of a combined approach to
these three concepts. Each person has a specific combination of these concepts
as part of their personality and this remains fairly stable throughout life.
To date, research of these concepts has focused on females more than males
probably due to the greater variation in eating behaviour exhibited by females.
In short, when considering dietary restraint, emotional eating and disinhibi-
tion, it is better to see them as part of a continuum and working in combin-
ation rather than as individual phenomena. For accurate prediction of eating
behaviour, it is important to have an understanding of how each of these three
concepts is manifested within the person in question, especially since inten-
tions and thus what is said may be undermined by other eating behaviours.
For example, a highly restrained individual will say that they tightly control
their eating behaviour; however, if they are also a strong emotional eater, their
mood will play an equal if not more prominent role in perceived control.
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8 Dealing with obesity
Dieting and drugs

Obesity has become a pandemic of global proportions. In just thirty years, the
prevalence of obesity in adults has quadrupled and does not appear to be
slowing (National Audit Office, 2001). However, it is not just adults who are at
risk of developing obesity; children’s rates have also increased exponentially
in recent years (Rudolf et al., 2001) and even our pets do not appear to be
immune (Laflamme, 2006). Thus, obesity has become a worldwide concern for
healthcare professionals and governments alike.

Obesity is associated with a number of non-communicable diseases1,
including cancer, diabetes and cardiovascular disease. It is the increased preva-
lence of these diseases that concerns the already overstretched health services
and those that have to subsidize them. Moreover, unlike communicable dis-
eases, obesity is perfectly avoidable, which means it is unnecessarily drawing
on consumable resources. There is ever-increasing demand to receive treat-
ments for all types of illness, which, combined with recent medical advances,
places pressure on the finite resources available. This has led some people to
suggest that obese individuals should be considered the same as smokers and
alcoholics. However, obesity is different from smoking and alcohol abuse.
Many paths to becoming obese exist and different people achieve this status in
different ways, which requires a highly individualized way of intervening to
treat obesity.

In this chapter, the causes and consequences of and treatments for obesity
will be discussed. The various biological and psychological theories and
consequences for how someone becomes obese will be addressed. Emphasis
will be placed on dieting and the psychopharmacological treatments for the
condition. Brief evaluations of physical activity and surgical treatment for
obesity will also be considered. However, we must first understand how obesity
is defined.

1 These are illnesses that cannot be ‘caught’ from someone else. They are a result of biological
[dys]function rather than a bacterium or virus.



Defining obesity

It is difficult to define what constitutes being obese. Several measures are
used to diagnose an individual as obese or to categorize weight status. The
two most common means of assessing obesity are body mass index (BMI)
and waist-to-hip ratio. Methods of weight percentiles and percentage body fat
are also used in some specific populations.

Body mass index is a simple calculation based on an individual’s height
and weight (see Figure 8.1). A person’s weight in kilograms is divided by the
square of their height in metres. The outcome of this equation allows the
interested party to ‘band’ the individual into a category based on BMI. A
person with a BMI of less than 17.5 would be considered to be at risk of a
restrictive type eating disorder such as anorexia nervosa;2 between 17.5 and
25 is considered normal weight, above 25 but below 30 overweight, between
30 and 40 obese and above 40 morbidly obese. Body mass index is the most
common method of characterizing obesity. Although popular, it is not with-
out its problems. For example, the BMI approach often provides false-positive
results or is too conservative depending on the situation. By taking a rather
crude measure of weight without considering the individual’s physique
means that some people with high muscle mass are considered obese. Using
BMI to characterize obesity is both adult- and female-dominant. One way to
overcome the limitations of the BMI equation is to consider waist-to-hip
ratios.

Waist-to-hip ratios consider the amount and location of adipose tissue in
an individual. Based on the BMI approach, individuals with a high muscle
mass would at first be considered obese, only for this diagnosis to be with-
drawn when assessed based on their waist-to-hip ratio. A low waist-to-hip ratio
indicates that an individual is at low risk of the diseases associated with obes-
ity. As with BMI, however, there are issues surrounding the accuracy of the
waist-to-hip ratio. Anatomical differences between males and females mean
that men cannot be compared with women and therefore a different criterion
of assessment is required. Furthermore, the waist-to-hip ratio does not con-
sider an individual’s overall weight, thus people who ‘preferentially’ store fat

Figure 8.1 An equation for assessing body mass index.

2 Although other criteria are required for a full diagnosis of an eating disorder (see Chapter 9).
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in areas other than the abdomen will avoid being considered obese. Females
are more likely than males to store fat in non-abdominal regions, making this
approach more male-oriented. To overcome these problems, some researchers
have suggested that only waist measurements should be considered. For men,
the cut-off value that suggests they need to lose weight is a waist circumference
of more than 102 cm, while for women the value is 88 cm (Lean et al., 1998).
Again, this approach may result in false-positives, especially in anatomically
larger individuals (Hubert et al., 2008).

Focusing on the abdomen is an appropriate method considering that
high abdominal adiposity is associated with an increased risk of health prob-
lems (Despres et al., 2001). Moreover, it has been shown that measuring this
type of obesity using BMI or waist-related measures is sensitive enough to
predict risk factors – with waist circumference being slightly more sensitive
(Hubert et al., 2008). Together, BMI and waist measurement are the preferred
way of diagnosing obesity.

Recent technological advances allow direct measurement of an indi-
vidual’s fat mass. This has led to a relatively new way of defining obesity. Fat
mass assessment or ‘percentage body fat’ has resulted from advances in bio-
electrical impedance analysis (BIA). With this technique, the total amount of
water in the body is assessed and fat mass calculated. As fat prohibits the
passage of an electrical current, the amount of electrical signal ‘lost’ within
the body provides an indication of how much fat is in the system. There are
two types of bioelectrical impedance analysis: single-frequency and multi-
frequency. Multi-frequency BIA is more accurate, as it is better able to account
for the variation in biological material. Single-frequency BIA suffers from the
inability of the electrical current to pass through the cell membrane; therefore,
a lot of fat and water is not measured. Multi-frequency methods are not
limited by such problems (Kyle et al., 2004). A healthy amount of fat mass is
also related to gender, with males having stricter criteria for percentage body
fat than females. Age adds additional complexity to the use of bioelectrical
impedance analysis as a method of defining obesity. Age-related differences
confound the measurement of fat mass because of the natural development
of sarcopenia3, while gender differences are bound up with female fertility4.
A healthy range for women is between 20 and 35 per cent body fat mass and
for males it is much lower at between 10 and 25 per cent (see Figure 8.2). Due
to its high cost compared with simple height, weight and waist calculations,

3 This is a process whereby the individual loses muscle mass and replaces it with fat tissue. This
is a natural process that starts to occur in humans after the age of 30.

4 As briefly mentioned in Chapter 3, fat tissue releases oestrogen, a hormone related to female
fertility. As women age, their ability to produce fertility hormones from their sex organs diminishes.
At this point the additional fat tissue (around 5% increase in percentage body fat) compensates for
this loss.
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this method is somewhat limited in its application. Therefore, it is usually
reserved for clinical practice and for those patients currently undergoing med-
ical interventions (Horie et al., 2008).

The final method used to define obesity is weight percentile scores. With
this method, all members of a group are measured for height and weight
and placed on a continuum. Those individuals who score in the highest per-
centiles are considered obese. This type of measurement is usually reserved
for groups who are still growing (i.e. children). Several obvious problems exist
with a model based on cut-off values. First, some individuals will be considered
obese even when none are. Furthermore, the number of obese individuals in a
given population will not change, as it is always set at above 85 per cent of the
group. This blurring of the diagnostic boundaries makes this model hard to
apply. A relative strength of this approach is that it does allow comparisons
within groups that are rapidly changing in size and shape; this is because it
imposes some stability on the population in terms of where an individual
stands, in terms of their weight status, compared with their peers. Recently, it
has been shown that waist circumference is a better predictor of obesity in
children (Hubert et al., 2008), and thus it is likely that the percentile approach
will diminish in popularity.

Causes of obesity

In its most basic sense, obesity is simply the storage of energy over and above
that expended over a long period. Thus an individual need only consume

Figure 8.2 A quick guide to working out healthy percentage body fat.
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more energy than they expend on a daily basis to gain weight – in short, they
need to maintain a positive energy balance. This is a rather simplistic explan-
ation of the cause of obesity, which would lead to the inevitable conclusion
that it is the fault of the individual for their current weight status. The true
causes of obesity are related to potential influences on the energy balance
equation. Energy into the system comes predominantly in the form of food;
however, the type of food and more specifically its energy density play a major
role in weight gain. How an individual processes this food can also affect the
energy input side of the equation. Metabolic rate, genetic and other biological
factors will define how well an individual absorbs the energy and what they do
with it. Energy use also has an important part to play in the development and
onset of obesity. An obese individual may eat a lot less than a lean person, but
if they do not utilize the energy they have consumed they will still have a
positive energy balance and thus gain weight.

Most early explanations for obesity were based almost exclusively in the
biological domain. One of the first was set-point theory. Stemming from
the work of Kennedy (1953), set-point theory suggests that dysfunction in the
hypothalamus results in excessive weight gain, as this region controls eating
behaviour. This relates to dysfunction to an individual’s individually set, bio-
logically predetermined weight. Thus individuals are born to be a certain
weight and irrespective of what they eat or how they exercise, their biology
will control their weight status. Thus, if an individual has a high ‘set point’,
their body will do everything it can to ensure that they reach it; a low set point
has the opposite effect. In short, it is a ‘destiny’ approach to weight status. This
rather simplistic approach suggests that people are the weight they are sup-
posed to be and that they will find it difficult to maintain another weight.
Although set-point theory once received support from both academics and
clinical practitioners, it has more or less been rejected as an adequate explan-
ation of obesity (Levitsky, 2002). The main problem with set-point theory is
that it cannot adequately explain the sudden increased prevalence in obesity
over the latter half of the twentieth century. Modern interpretations of the set
point suggest that biology offers a ‘range’ of weight status called ‘settling point’.
Where an individual currently lies within their settling point is controlled by
environmental cues. With ever-increasing numbers of people becoming obese,
it would appear that this ‘settling point’ is very large. Such diverse ranges limit
the applicability of this theory compared with environmental explanations.

Another theory that has been consigned to history is that of (s)low ‘meta-
bolic rate’. Metabolic rate is the base amount of energy that is required to stay
alive. The mammalian body requires a relatively large amount of energy to
perform all of its essential functions: this baseline value is known as resting
metabolic rate. Each person’s metabolic rate is highly heritable, with family
members sharing similar rates. Initial metabolic theories suggested that obese
people have low metabolic rates because they use less energy to remain alive
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and therefore have the potential to store more energy following each meal.
The main problem with this theory, and the reason why it has been all but
discredited as an explanation of obesity5, is that the ‘larger’ a person is the
higher their resting metabolic rate. This is because resting metabolic rate is
associated with lean muscle mass and obese people require more muscle mass
to carry their excess weight around. Therefore, the more fat mass a person has,
the more lean muscle mass they must have and thus the higher their resting
metabolic rate. Recently, this theory has received some minor research focus
following the discovery of the Thr54 allele of the FABP2 gene that codes for
both obesity (Hegele et al., 1996) and resting metabolic rate (Takakura et al.,
2005). The mutation of this gene appears to cause lower comparable resting
metabolic rates that are associated with visceral obesity. As visceral obesity has
few health consequences compared with abdominal phenotypes, it is still rela-
tively unimportant for explaining the negative aspects of obesity and remains
on the periphery of this scientific research.

Biological explanations for obesity have also included dysfunction of
most, if not all, of the biomarkers of appetite regulation (discussed in Chapters
2 and 3). But each of these explanations has failed to account for current levels
of obesity. Very few individuals have been diagnosed with obesity as a result of
problems in genetic mutations or biological dysfunction. A famous example
was the rural Pakistani family who displayed mutations to their leptin genes,
which meant that their bodies were unable to create leptin6 naturally. This led
them to overeat and put on excessive weight. Administration of synthetic
leptin rectified their obesity. The vast majority of obese people have very high
concentrations of leptin and so this explanation did not hold up to scientific
investigation and rigour.

Exercise scientists target the energy output side of the energy balance
equation by encouraging people to increase their energy expenditure. Their
argument is that a combination of factors has led to us becoming more seden-
tary. The ownership of cars and the advent of computers have meant that both
travel and work require less physical activity. Until the mid-twentieth century,
most jobs involved manual labour, whereas data processing and computers
define modern jobs. The widespread use of computers began in the 1980s,
which coincided with the rapid increase in the prevalence of obesity. This
technological advance did not occur in isolation. Other labour-saving gadgets
and multimedia devices have flooded the market. Multimedia devices in
particular mean that leisure-time activities – watching television, playing

5 It remains in popular consciousness though and is a source of great frustration for practi-
tioners. This explanation allows for learned helplessness to permeate a person’s attempt to lose
weight. Proponents of this belief say that they can do nothing about their weight status as their
biology governs their energy storage.

6 Leptin is the tonic biomarker for the amount of fat currently stored in the body (see Chapter 3).
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computer games, and so on – are nowadays much more sedentary. Thus we
now spend less time burning calories both at work and at home. Such an
extreme change in habitual physical activity7 in just one generation has meant
that humans in the developed world have lost their natural behavioural
defence against obesity. A longitudinal investigation of children suggests that
lower levels of physical activity in the obese are likely to be a consequence
rather than a cause of obesity (Wardle et al., 2007). Wardle and colleagues
found that the incidence of obesity in children when exposed to one episode
of physical activity a week rose from 4 per cent to 6.1 per cent; with two
episodes it increased from 3.9 per cent to 5.7 per cent, and with three episodes
it rose from 3 per cent to 4.2 per cent. Therefore, over time, the incidence of
obesity increased even with higher levels of physical activity. This suggests
that physical activity is a protective factor to the development of obesity. If
obesity is not due to a sedentary lifestyle, it must be the result of differences in
food choice (the consumption of energy-dense alternatives), the amount of
food eaten, and/or a change in the environment.

A calorie provides the same amount of energy no matter how it is con-
sumed. Concurrent to the increase in obesity, there has been a significant
increase in the amount of sweetened drinks consumed (Sturm, 2008). The
average 500 ml beverage of cola contains around 10 per cent of a person’s
recommended daily intake of calories. Research has also shown that the habit-
ual consumption of these beverages is a significant predictor of weight gain
(Ludwig et al., 2001; Raben et al., 2003). Furthermore, the price of fresh pro-
duce has increased while the cost of confectionery and sweetened drinks has
decreased compared with the average family income. This has inevitably led to
the selection of cheaper foods, which suggests that economic and commercial
factors are also pertinent to the development of obesity.

At the same time as technology countered the need for physical activity,
changes in eating behaviour were also observed. Compared with the past,
people now eat out more (Jekanowski, 2001) and the type of food on offer
outside the home is often higher in energy, requires less effort to prepare and is
offered in much larger portions (Prentice & Jebb, 2003). Compared with the
previous two generations, energy intake has in fact decreased; however, there
has been a simultaneous decrease in physical activity and the modern diet is
also associated with a higher percentage of fat (Prentice & Jebb, 1995). More-
over, the modern diet is characterized by the absence of foods rich in
micronutrients (Popkin et al., 2005). Based on these data, it would appear that
people do not necessarily eat more now than they did in the past, but that they
eat differently from how they once did.

7 This would be considered habitual, as this previous form of physical activity was part of
everyday life rather than having to be a purposeful behaviour requiring forethought and planning
(e.g. going to the gym).

118 EATING BEHAVIOUR



Obese people have more energy stored in their bodies than lean people
and the only way that they could have obtained that energy was by consum-
ing food. Thus they must have overeaten to achieve a positive energy balance.
It is wrong to assume that such overeating is due to greed or poor self-
control. The mechanisms for why someone over-consumes are not that sim-
ple. In Chapter 7, Schachter’s theory of obesity was discussed in relation to
external eating, but there are many other factors involved. For example, at
least 7 per cent of obese people may suffer from binge eating disorder, which is
a psychopathology similar to bulimia nervosa (Wade et al., 2006).

The causes of obesity are multifaceted. Obesity arises due to the mainten-
ance of positive energy balance over an extended period. All of the factors that
influence one side or other of the energy equation can lead to increased adi-
posity. What is essential to understand is that simple explanations of the
causes of obesity, such as gluttony or sloth, are partly or wholly inaccurate.
Both biological and psychological explanations have merit; however, when
environmental and social factors are incorporated, we have a highly complex
situation making it almost impossible to offer any meaningful conclusions.
Offering simplistic explanations leads inevitably to inappropriate stigmatiza-
tion of the obese. Such social repercussions are wrong, unhelpful and liable
to lead to discrimination. Furthermore, much of the evidence is based on
associations with, rather than direct measurement of, obesity. Therefore, only
conservative estimates of the causes of obesity can be offered. It will come as
little surprise, therefore, that most research has focused on the consequences
of obesity rather than the causes and, as such, most clinical applications and
practices are focused on these repercussions.

Consequences of obesity

As with the causes of obesity, its consequences are split into the biological
and the psychological. Taking the biological consequences first, the ultimate
cost for carrying excess weight for a long period is premature death. Being
obese, depending on its severity, takes between 3 and 13 years off of one’s
life expectancy (Jebb, 2004). Other consequences that will require medical
intervention include: fertility problems, metabolic syndrome, type II diabetes,
cardiovascular disease, respiratory dysfunction, cirrhosis of the liver and
cancer (Finer, 2006).

Metabolic syndrome (also known as syndrome X) refers to a collection
of symptoms that have not reached a pathological state but will do so in the
near future. This syndrome is an early diagnosis and therefore allows
medical intervention before other more serious morbidities manifest. It is
characterized by high abdominal adiposity and by insulin resistance. Insulin
resistance is the early stage of type II diabetes and is when an individual has
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started to become less responsive to concentrations of insulin in their blood.
This inexorably leads to higher concentrations of circulatory sugar, which
in turn has ramifications for blood pressure and cardiovascular function.
Ford et al. (2002) offered the first complete characterization of metabolic syn-
drome (see Table 8.1). Importantly, this syndrome is fully reversible upon the
loss of excess body weight. Therefore, it is imperative to diagnose people with
metabolic syndrome so that they can take action before they develop diabetes.
Diabetes, in contrast, is not reversible and will require a lifetime of medical
support.

Diabetes, or more specifically type II diabetes, occurs when persistent and
consistently high concentrations of blood glucose place ever-increasing pres-
sure on the β cells of the pancreas to secrete the hormone insulin, which
functions to remove glucose from the circulatory system. As in all animals,
these cells can only take a certain amount of pressure before they denature
(cell death). The eventual degradation of these cells leads to an inability to
create insulin. This results in the individual having to inject synthetic
hormones to compensate for their inability to produce insulin naturally: if

Table 8.1 The central features of metabolic syndrome

Symptom Explanation

Central adiposity High levels of fat deposited in and around the abdominal wall

Dyslipidaemia High levels of fat in the blood
Low levels of high-density lipoprotein cholesterol, which help
to protect against the effects of low-density lipoprotein
cholesterol

Hyperglycaemia High concentrations of glucose in the blood

Hyperinsulinaemia High concentrations of insulin in the blood. High
concentrations of insulin are supposed to protect against
high concentrations of glucose. The job of insulin is to ‘switch
fat cells on’ and make them absorb glucose from the blood.
Clearly, in this state they are not responding or are too full
and cannot respond. Either way, this is the beginning of
diabetes

Abnormal glucose tolerance A glucose test is used to diagnose diabetes. People with
metabolic syndrome will respond to this test somewhere
between normal people and diabetics

Hyperuricaemia High concentrations of uric acid in the blood, suggesting that
either the kidneys are starting to fail or that there is too much
sugar in the diet

Hypertension High blood pressure due to abnormal blood composition. A
combination of all of the above
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they fail do this, they will eventually fall into a diabetic coma and die.
Although a relatively easy condition to monitor and control, diabetes has
become so prevalent that it is absorbing increasing amounts of government
funding and subsidies. Most, but not all, people who develop type II diabetes
could have avoided doing so by leading a healthier lifestyle.

There has been a concerted effort by governments, charities and non-
government agencies to increase awareness of the health consequences of a
poor lifestyle. Cardiovascular disease is the build-up of plaque in the arteries in
and around the heart, which prohibits blood from reaching the essential
muscles within this organ. Loss of blood flow to the heart muscles causes the
death of these cells and eventually leads to a heart attack. The only way to
overcome this is either to insert stents8 into the arteries or to perform bypass
surgery. Respiratory dysfunctions due to obesity include breathlessness,
obstructive sleep apnoea and asthma. Excessive fat in, on and around the chest
cavity makes it hard to maintain a consistent oxygen supply to the blood.
While awake this leads to problems in breathing and while asleep it leads to
snoring or a cessation in breathing altogether. Sleep apnoea occurs when an
individual stops breathing, resulting in the need to wake up to start breathing
again. Sufferers experience disturbed sleep patterns and excessive sleepiness.
People with sleep apnoea may fall asleep at inopportune times, such as when
driving or during the day when not physically active.

The final common medical consequence of obesity is cirrhosis of the
liver. High fat deposits in the liver cause it to become inflamed and degrade.
Although the liver has remarkable regenerative capacity, it is not capable of
surviving high blood pressure, glucose and insulin in the blood in the long
term. If a patient does not lose weight immediately, the organ will fail and he
or she will require a transplant. Loss of liver function was previously almost
always the result of alcohol abuse; however, obesity is fast becoming the main
reason for liver failure in the West.

Obese individuals suffer discrimination on a daily basis. Both obese men
and women are less likely to get married and both – but especially women –
suffer prejudice and discrimination in all aspects of the workplace, including
hiring, placement, compensation, promotion and firing (Cossrow et al., 2001;
Hebl & Mannix, 2003; Wade & DiMaria, 2003). The main reason for this
discrimination is that obese people are believed, wrongfully, to have poorer
working habits as well as emotional and interpersonal problems (Finer, 2006).
Such discrimination has psychological consequences, which include higher
rates of depression as well as low self-esteem and self-worth. The psychological
consequences of obesity are often overlooked or given little emphasis

8 Stents are small metal mesh tubes that are inserted into the artery to force it open. By com-
pressing the plaque against the arterial wall, blood flow is no longer restricted and normal function
returns.
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compared with medical problems associated with the condition. This dis-
crimination undermines the individual’s self-belief, and psychological
empowerment for obese people who are trying to lose weight is a potent
mechanism in helping them to change their lifestyle.

Treatments for obesity

The House of Commons Select Committee (2004) estimated that the total
direct and indirect cost of overweight and obesity in England in 2002 was
£6.7–7.4 billion. Despite this considerable investment, relevant organizations
have failed to curb the rise in the prevalence of obesity, indicating how
difficult it is to tackle this condition. Although most learned people call for a
multidisciplinary approach to obesity, this has not happened. The onus is
still, in the main, on the obese individual to seek help.

The first step for an obese person trying to lose weight is to contact their
general practitioner or private weight loss clinic. Relying on the individual to
be proactive in seeking treatment means most cases referred for intervention
initially present with one or more of the co-morbidities of obesity. Often, it is
not until obese individuals become aggrieved by their weight status, in terms
of developing diabetes or sleep-related problems, that they motivate them-
selves to seek help. Relying on a physical illness to provide motivation to act
means that the damage resulting from the excess weight is already irreversible
and the individual will remain in the healthcare system indefinitely.

In cases of serious co-morbidities, referral to a specialist clinic is usually
the second step in the process. Although the primary reason for referral is to
receive medical help for their co-morbidities, obese individuals will also be
examined by a medic, a dietitian and a clinical psychologist. The medic will
test for and diagnose additional complications and illnesses and usually pre-
scribe some form of weight loss drug or treatment regime for the presenting co-
morbidities. The dietitian will examine the patient’s current diet and provide
advice for changing their habitual diet to aid in a healthier lifestyle and
strategy for weight loss. The clinical psychologist will check for additional
psychological illness such as binge eating and depression. They will also
try to uncover in what circumstances the patient over-consumes and offer
behavioural strategies to avoid doing so. After this initial assessment, the
patient will have to return to have their medication checked and to find out
whether they are progressing as expected. Psychological treatment will also be
provided for those diagnosed with an additional psychological morbidity.
Outside of these bi-monthly or monthly visits, patients are left to control their
treatment for themselves and receive little social support.

Often, in addition to a medical intervention, obese individuals will
join weight loss groups where they receive the social support they require. The
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remainder of this chapter will explore each of these potential strategies for
treating obesity.

Pharmacological treatments for obesity

The best practice guideline for prescribing weight loss drugs to obese people is
that they have previously failed to lose 10 per cent  of their body weight
through behavioural and nutritional interventions. When an obese indi-
vidual visits their general practitioner, this criterion has usually already been
fulfilled. Once the drug has been prescribed, it should be carefully monitored
over a period of three months. If an additional 5 per cent of body mass has
not been lost, the treatment should be terminated (Royal College of Phys-
icians of London, 1998). The drugs that are prescribed by medics to aid
weight loss are sibutramine and orlistat. Each drug works to lower weight in
distinct ways.

Sibutramine is a selective serotonin and noradrenaline9 re-uptake inhibi-
tor (Halford et al., 2004a). It works by stopping the neuronal cells in the brain
that make serotonin and noradrenaline from ‘reabsorbing’ these chemical
messengers. This means that they have a greater chance of communicating
with other cells in these two systems to ensure that the pathways maintain a
high level of activity. Both of these neurotransmitters stop the individual from
feeling hungry and so decrease their biological-based motivation to eat. Sibu-
tramine therefore works as an appetite suppressant. Specifically, it increases
feelings of fullness so that when the individual starts to eat they become sati-
ated more quickly (Halford et al., 2008a). It also has the advantage of being an
anti-depressant. Therefore, individuals who present with depression as well as
obesity may receive additional benefits from taking sibutramine. The drug is
up to 40 per cent effective, that is, 40 per cent of people on sibutramine will
lose between 5 and 10 per cent of body mass while taking it (McNulty et al.,
2003). The side-effects of sibutramine are the same as those of most other
anti-depressants and include insomnia, nausea and constipation.

Orlistat is a pancreatic lipase inhibitor, which works by preventing the
absorption of lipids (fat) across the intestinal wall (Hauptman et al., 1992).
Therefore, orlistat targets the periphery. Because it targets the intestinal wall,
orlistat needs to be taken in high doses. However, the benefits of this are that
only a very small amount of the drug enters the blood stream. Orlistat should
be the drug of preference because of its low potential to alter the biochemistry
of the blood, brain and peripheral organs; however, this is undermined due to
the poor efficacy of the drug. The only real side-effects to taking orlistat are oily
stools and faecal urgency. This inability to control bowel movement means

9 Both of these neurotransmitters are discussed in Chapter 2.
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that at least half of patients will fail to complete their treatment. Of patients
who do complete the course, up to a quarter will lose between 5 and 10 per
cent of body weight. Handled appropriately, the side-effects can serve to act as
a behavioural modifier of the patient’s diet – lapses into eating high-fat foods
while on orlistat will result in discomfort. Unfortunately, the potential per-
ceived social embarrassment of the inability to control bowel movement
means that most people stop taking the drug.

Whatever pharmacological intervention is offered, it is clear from the data
that efficacy is poor. In all cases, more patients taking the drug will not achieve
the recommended weight loss than those who do. It is essential that patients
follow a total lifestyle intervention alongside taking any weight loss drug to
achieve maximum benefits. Such a concerted effort to overhaul an individual’s
entire life is obviously quite daunting and is likely to end in failure. But failure
can have far-reaching negative consequences for their psychological well-
being, as it may reaffirm their negative self-worth. Furthermore, most patients
have overblown expectations of the efficacy of weight loss drugs stemming
from overconfidence in medical interventions. It is important therefore
that the person’s expectations of how quickly and effectively their weight
loss will be achieved are carefully managed so that they do not wrongly inter-
pret perceived slow progress as failure.

If a pharmacological intervention is unsuccessful, there is one other
medical intervention that can be offered. An obese person may elect to
undergo bariatric surgery to physically stop them from eating.

Surgical treatments for obesity

Currently, there are four different ‘approaches’ to surgically altering the digest-
ive system, all of which aim to dramatically reduce weight by restricting the
amount of food that can be comfortably eaten. They all do this through
altering the stomach and duodenal regions of the upper digestive tract. The
most popular techniques are laparoscopic adjustable gastric banding (LAGB),
vertical banded gastroplasty (VBG), Roux-en-Y gastric bypass (RYGBP) and
bilio-pancreatic diversion (BPD). The most common procedures used today
are laparoscopic adjustable gastric banding and Roux-en-Y gastric bypass
(Cummings et al., 2008). However, general guidelines state that the surgical
approach and technique used should be tailored to the individual. Figure 8.3
shows how these different approaches are undertaken. Although it could be
argued that this is a drastic measure to take for a relatively benign issue, it is an
elective surgery and so is not an enforced medical treatment. The reason why
so many people elect to take this surgery is that their general quality of life is
very poor and they believe that they have tried everything else possible to lose
weight (Dixon et al., 2001). Therefore, elective surgery is a last resort only to be
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taken if the patient wants it and has tried all other avenues of treatment. Such
drastic interventions are not without risk and a small proportion of patients
will pay the ultimate price for electing to have this treatment (LAGB = 0.05 per
cent; VBG = 0.5 per cent; RYGBP = 0.31 per cent). Unlike other interventions,
however, successful bariatric surgery almost guarantees weight loss. In terms of
average weight loss, the reversible surgeries like laparoscopic adjustable gastric
banding have poorer efficacy than the irreversible ones. Instead of assessing
these techniques using percentage body weight like other interventions, it is
easier to use total BMI average weight loss (LAGB = 10.4; VBG = 14.2; RYGBP =
16.7; BPD = 17.9), as they have such a massive impact on weight status. If
measured against the criterion of being morbidly obese (BMI of 40+), then all

Figure 8.3 The four surgical techniques for obesity. LAGB = laparoscopic adjustable gastric
banding, VBG = vertical banded gastroplasty, RYGBP = Roux-en-Y gastric bypass, BPD = bilio-
pancreatic diversion.
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but the reversible laparoscopic adjustable gastric banding would give people
back a healthy weight status (Pontiroli, 2008). Dramatic weight loss of this
magnitude has obvious benefits for all co-morbidities of obesity, whether bio-
logical or psychological. The long-term efficacy of surgery is so good that even
after eight years patients will still have a 16.5 per cent lower body mass, while
those on diet-based interventions will have gained 0.7 kg (Torgerson &
Sjöström, 2001).

Nutritional treatments for obesity – dieting

Of all the possible treatments for obesity, dieting to lose weight has the long-
est, and most turbulent, history. Standard scientific advice would be that any
diet designed for weight loss purposes should consider all of the following
issues. On any diet there should not be a trade-off between quality, in terms of
micronutrients (vitamins and minerals), and quantity. Thus any diet that pro-
poses the consumption of less than 1200 calories will require vitamin and
mineral supplementation. In terms of macronutrients, protein should not fall
below 50 g, carbohydrates below 100 g and fibre below 30 g over the course of a
day. These quantities of macronutrients and roughage are needed for healthy
function; anything less will likely result in adverse side-effects. Furthermore,
‘dieters’ should increase their fluid intake to compensate for the loss of water
that they would otherwise obtain from their food. In addition to these more
scientific demands, there are psychological considerations. To ensure that the
diet is adhered to, food preferences should be considered and elevated hunger
or loss of energy avoided. Ignoring any of these three factors will ultimately
lead to the dieter withdrawing from the intervention. To ensure long-term
weight loss and avoid weight regain, any potential diet must also educate
the individual to make more healthy habitual food choices; they must not
revert to their ‘old ways’ following attainment of their target weight. A diet
also has to be able to be followed within a normal social context and, most
importantly, the diet must not cause any harm to an individual’s health, either
psychological or biological (Rock & Coulston, 1988).

Following any diet may require some cognitive restructuring in terms of
how long the process of weight loss will take. Most people who opt for dieting
to lose weight have completely inappropriate time frames in which to achieve
their target weights. It is important that dieting to lose weight is seen as a first
step on a path towards total lifestyle change, otherwise even the most success-
ful interventions will only work for as long as the diet is adhered to; following
completion of the diet, the individual will start to regain all of the weight lost.

Many commercial ventures have tried to provide consistent and predict-
able weight loss regimes to the general public. Most have now been consigned
to history, although such diets often come back into to vogue before

126 EATING BEHAVIOUR



disappearing again. These diets have been variations on a similar theme work-
ing through excluding one or more food types from the diet. The more reput-
able diets focus on limiting total calorie intake while still providing a balanced
diet. Others proclaim to work through altering macronutrient intake, specific-
ally limiting carbohydrate or fat consumption. However, those diets that have
withstood the test of time have almost always focused on a total lifestyle
adjustment, incorporating the needs of the individual and accepting that
there will be lapses. Irrespective of the type of dietary intervention, their aim is
to provide a rule set for the individual to follow by creating additional schemata
around the holistic experience of eating. These rules are an attempt to make
the unrestrained person act like a rigid, restrained individual. In essence, they
try to re-educate the individual into relying on psychological perceptions of
food over biological or environmental feedback in controlling food choice
and portion size. Thus any factor that competes for the dieter’s attentional
resources will inadvertently lead to over-consumption. This is especially the
case if obese people start eating for reasons other than hunger (such as as a pallia-
tive agent for negative emotions; Kaplan & Kaplan, 1957). Currently, the diet
industry is thought to be worth billions of pounds each year, and it is set to
grow as the prevalence of obesity continues to rise.

Despite all of the arguments in and around dieting, judgements can only
be based on efficacy. The evidence suggests that dieting decreases weight in the
very short term, but increases it in the medium to long term. Most experts on
the subject believe that dieting leads to weight gain not weight loss and that
early dieting predicts the early onset of obesity (Birch & Fisher, 1998). This
is a relatively complex process. It would appear that cognitively restricting
diet leads to an increased prevalence of binge eating (Meno et al., 2008),
meal skipping leading to increased hunger (Calderon et al., 2004) and rebound
weight gain following completion of a diet (Stice et al., 1999). When meal
skipping, breakfast is the meal usually skipped (Neumark-Sztainer et al., 2007).
Traditionally in Western societies10, energy intake varies throughout the day.
Breakfast constitutes the lowest amount of energy intake and the evening meal
the largest, with the midday meal in between. By skipping breakfast, an indi-
vidual will be hungrier come midday. With more energy-dense foods being
eaten at midday than at breakfast, the individual is likely to consume more
calories than if they had eaten breakfast. Therefore, skipping meals will lead
to an increased calorie intake.

Although the efficacy of dieting is relatively good in the short term, diet-
ing may be directly linked to obesity in the long term. Even when weight loss
is relatively great, and this will depend on the type, duration and intensity of
the diet, each time the patient reaches a target weight they will often revert to

10 Meal skipping is less common in societies where individuals do not vary their calorific intake
throughout the day.
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their old eating patterns and regain all of the weight lost. Although this means
repeat custom for businesses that offer weight loss interventions, this will not
help dieters to avoid the negative implications of obesity. As an intervention,
dieting is a double-edged sword. Members of the general public believe that
dieting is highly effective, especially if they have lost excess weight in a
relatively short time; however, diets are actually highly ineffective at what
they are supposed to do (i.e. combat obesity).

Physical activity interventions for obesity

The theoretical underpinnings to interventions that focus on physical activity
are unique in their preferential targeting of the energy output side of the
energy balance equation11. Compared with the other weight loss interven-
tions, physical activity is a relative newcomer. It has long been known that
physical activity promotes psychological well-being by increasing endogenous
concentrations of opioids and serotonin. These neurological changes lead
directly to positive influences on depression, anxiety, mood state, self-esteem,
well-being and personality (Opdenacker et al., 2008). However, increased phy-
sical activity can potentially enforce a state of negative energy balance and
thus weight loss. Exercise-based interventions are often described in terms of
mode, frequency, duration and intensity; therefore, when considering any
physical activity weight loss regime it is important to consider these ‘anchors’.
The American College of Sports Medicine (1995) has offered guidance for
designing treatments for excessive weight loss. They suggest that the intensity
should be relatively low (burn 300 kcal per session) and that the recipient
should engage in exercise three times a week. The goal here is it to increase
energy expenditure through relatively low-impact exercises, such as walking,
swimming and cycling. This mode of exercise will avoid injury to the joints
and potential muscular and bone problems. The guidelines also suggest that
social stigmatization should be avoided through specialist sessions or in activ-
ities that will not attract negative attention to the individual who is trying to
lose weight. As the fitness of the individual develops, the intensity of the
sessions can be increased (2000 kcal a week).

The efficacy of physical activity as a weight loss intervention is weak. Most
recent studies have suggested a total weight loss in the range of 0.4–2.6 kg
(Curioni & Lourenço, 2005). This is unsurprising, as the guidelines of the
American College of Sports Medicine state that the maximum potential weight
loss through structured exercise should only be 2000 kcal. Moreover, physical

11 Of course I refer here to legal interventions. Previously, other interventions, including the
medicinal use (and subsequent abuse) of amphetamines, would also have been used to target
pharmacologically the energy output side of the equation.

128 EATING BEHAVIOUR



activity as an intervention for obesity is reliant on the participant’s confidence
(Riebe et al., 2005). Confidence, however, is inhibited by the co-morbidities of
obesity (e.g. poor-self esteem, poor perceived quality of life, depression). There-
fore, the efficacy of physical activity is inhibited by the condition itself. Other
types of interventions (e.g. pharmacological, nutritional and psychological)
actively engage with these co-morbidities in addition to the symptoms of obes-
ity itself, rather than being inhibited by them. Despite this, physical activity has
benefits for treating the co-morbidities of obesity post-intervention, although
the likelihood of an individual engaging in physical activity is diminished by
the very symptoms that characterize it, thus weakening the potential success of
this type of treatment. A caveat to this conclusion would be the very small
proportion of obese individuals who are highly motivated, confident and do
not have of any of the psychopathological co-morbidities that often accom-
pany high levels of adiposity. Essentially, physical activity may be used in con-
junction with other types of interventions for its physical well-being benefits
and most importantly as a weight maintenance strategy, but not for weight loss.

Physical activity does provide some additional value as a weight mainten-
ance tool to prevent weight regain, which other interventions do not. Once a
patient comes off a drug or diet, they will regain a large proportion of the weight
lost. Increasing physical activity and, in particular, weekly structured exercise
programmes will provide a partial defence against overeating. By seeing 2000
kcal as a margin of error in the habitual diet rather than as a weight loss
strategy, an individual will have more short- and medium-term flexibility and
thus control of their energy intake. This is especially helpful in an appetite
system that promotes positive energy balance and habitual over-consumption.
Evidence for the effectiveness of physical activity and structured exercise has
been reported in both children (Wardle et al., 2007) and adults (Pavlou et al.,
1989). Pavlou and colleagues showed that physical activity has a very powerful
function in avoiding weight regain (see Figure 8.4). Using various permuta-
tions12 following weight loss, structured physical activity on average stopped
the weight regain observed in individuals who did not exercise. Exercise
allowed the recipient to return to similar eating patterns to those before inter-
vention but inhibited the progressive weight gain that was previously observed.

Psychological treatments for obesity

The psychological treatments for obesity should not be considered in
isolation of the other treatments, as each type of intervention has a crucial

12 These permutations included reinitiating physical activity at different times post-
intervention. For example, some participants continued with their exercise regimes while others
stopped. Of those who stopped, some were asked to start again after 8 months and vice versa.
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psychological component to it. Unlike the other treatments, psychological
interventions also offer additional factors and are individually focused rather
than prescriptive. Bound within the concepts of food selection, preference and
triggers to eat, psychologists try to identify the situations and behaviours that
risk violating the diet, as well as any psychopathological phenomena that may
have led to the weight gain in the first place (e.g. depression and binge eating).
In addition, psychologists can offer behavioural therapy to empower the
patient to lose or maintain weight, although the efficacy of these therapy-
based interventions has been shown to be relatively weak (Perri et al., 1988;
Baum et al., 1991).

Several important facets of psychological treatment programmes have
been identified. First, confidence in one’s ability to refrain from eating at times
other than when hungry, known as self-efficacy, is very important (Jeffery et al.,
1984). Stress also appears to be a significant problem within successful long-
term obesity treatment. An inability to cope with stress leads to overeating

Figure 8.4 Physical activity as a weight maintenance factor (based on data from Pavlou
et al., 1989).
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through associated negative emotions interfering with cognitive control of
food intake (Wallis & Hetherington, 2004). Continuous vigilance is needed to
make sure that weight regain does not occur. It would appear that to prevent
weight regain, previously obese individuals have to use cognitive resources
to monitor both their food intake and current weight status (Westerterp-
Plantenga et al., 1998). Lapses in concentration around food over the medium
term will lead to weight regain. The final thing that psychology offers inde-
pendent of the other fields is a trait/state analysis of behavioural triggers to
eating behaviour. Various levels of emotional eating, disinhibited and external
eating can lead to loss of dietary control. By increasing awareness around these
issues, it is possible to arm an individual with expert knowledge regarding their
own triggers to eating. By knowing these triggers, they may be able to avoid
situations that are likely to lead to eating in the absence of hunger.

The practical application of psychological-based therapeutic interven-
tions in obesity has been almost completely within a behavioural domain
and context. Little research has attempted to incorporate other schools of
thought and approaches. In other investigative endeavours, cognitive and
psychoanalytical approaches dominate. Both of these approaches are notice-
ably absent from the obesity literature. The reluctance to offer these psycho-
logical interventions for obesity may stem from the belief that obesity can
be rectified through behavioural manipulation, and that only the specific co-
morbidities associated with the development of excess weight (depression,
binge eating, etc.) will respond to these therapies. Current efficacy rates are at
odds with this viewpoint.

There is little evidence in the literature for psychoanalytical approaches to
obesity except in those cases where specific experiences (i.e. abusive experi-
ences) are uncovered as significant contributing factors (Felitti, 1993; Felitti et
al., 1998). Therefore, these interventions are aimed at trying to resolve the
impact of these experiences rather than the more holistic reasons behind
weight gain and the factors that prevent weight loss. Cognitive behavioural
therapy-based interventions are also relatively under-researched. Cooper and
Fairburn (2001) have outlined a cognitive behavioural therapy intervention
for obesity; however, efficacy rates from detailed long-term studies with suf-
ficient power are lacking. Recently, relaxation therapy has also been employed
with individuals considered at risk of emotional eating (Manzoni et al., 2009).
Although no replication has been performed and the study suffered from
high dropout rates, the results obtained provide tentative evidence that this
form of intervention may help in weight loss over a three-month period.
Future clinical investigations should attempt to rectify the deficiency in this
area of research to ensure that the best obesity intervention services are offered
to individuals trying to lose weight; currently, the focus is almost entirely on
nutritional, pharmacological, surgical and physical activity-based interven-
tions. All of these interventions (with the exception of surgical) have been
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found to be ineffective for a large proportion of the obese population in the
medium to long term.

It would appear that each type of intervention on its own has little impact
on weight loss and maintenance with the exception of surgical interventions.
Although surgical interventions are the most effective solution to the obesity
pandemic, they are also the most costly. Moreover, the removal of stomach
tissue appears to be counter-intuitive. The removal of an organ that is func-
tioning properly prohibits adaptability to future circumstances and there may
also be significant, if not terminal, repercussions. Beyond surgical solutions,
the best approach to helping people lose weight is through a combination of
methods. Alterations in habitual diets to provide a calorie-restricted yet nutri-
tious alternative should always be the first point of reference. Together with
this nutritional guidance, psychological and medical interventions can help
magnify the effect of the weight loss and prohibit weight regain. Once these
three interventions are under way, holistic lifestyle advice should be offered
together with an exercise regime and dietary food choice advice to protect
against future weight regain. When treatment for obesity is from a multi-
dimensional perspective, it ceases to be a ‘diet’ and becomes a total lifestyle
change that needs to be adhered to for life. It is not until an obese individual
understands that such drastic changes are required for successful weight loss
that they actually become protected from the obesogenic environment.
Simply put, the average individual is under attack from all sides in terms
of weight gain. The appetite system is geared to over-consumption, the mod-
ern environment is littered with labour-saving devices and energy-dense foods
and our psychological control of eating can be undermined in a number of
relatively simple, yet frequently encountered, ways. In light of the research
suggesting relatively small gains made in the treatment of obesity over the last
thirty years, it is likely that prevention will be better than a cure in this case.

Preventing obesity

Similar to the treatment of obesity, the prevention of obesity is anchored in
the same fields of nutrition, physical activity and psychology. For prevention,
pharmacology would be inappropriate; we cannot offer drugs to stop people
gaining weight. In the case of prevention, pharmacology is replaced by the
more active involvement of politicians (Harkin, 2007). Public initiatives to
pseudo-protect children from the obesogenic environment by banning dir-
ected advertising of high-fat, nutritionally poor foods, increasing physical
activity, sending letters to parents of children considered overweight and
threatening to remove children from their parents under child protection laws
have met with limited success. The banning of directed advertisements to
children meant that only television advertising was included in the voluntary
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legislation, which led to companies switching their advertising strategies to
more subtle means via other forms of multimedia (e.g. the internet). Until
government agencies are willing to employ more draconian measures, any
intervention is likely to have little effect. Unfortunately, few weight loss ser-
vices are available, especially for children. It is counterproductive merely to
inform parents of their children’s overweight, threaten them with court pro-
ceedings and yet provide little or no means of helping their children to lose
weight. Currently, there are many private and public agencies that focus
on weight loss in adults; in contrast, beyond educational seminars on nutri-
tion and physical activity clubs, there is nothing for children. Recently, plans
were released by the Welsh Assembly to offer funded and focused weight
loss interventions for children, but other political and private groups are less
forthcoming.

Research evidence to date indicates that a limited preventative effect has
been observed with various interventions for children. Wardle and colleagues
(2007) showed that increased physical activity results in a limited effect on
rates of obesity, while Jeffery and colleagues (1995) showed similar effects
when providing nutritional information. This leaves only one real measure
for the prevention of obesity – government and legal interventions. The pre-
vention of obesity must emanate from changes in the environment. Unless
banned outright, the heavy taxation of foods considered to be luxuries or
nutritionally poor convenience foods will offer an additional monetary dimens-
ion to the decision-making process of choosing healthy foods. This should
be followed up with directed ‘life cycle’ interventions where, at each stage
of life, from conception to death, targeted tactics are used to dissuade over-
consumption of food and promote physical activity (Johnson et al., 2006).
Such interventions need to be run by dedicated professionals who are non-
profiteering and specialized in one aspect of the life cycle. It is likely that such
interventions will cost a lot of money. However, it will require fewer resources
in the long term as interventions are successfully implemented in the general
population. Moreover, this kind of intervention is likely to draw upon similar
or comparable amounts of funding as the current NHS treatment regimes of
obesity surgery and diabetes clinics. Future policy makers and consultative
experts are likely to face an uphill struggle and a significant chance of fail-
ure. This conclusion is based on previous attempts to intervene in the same
biological and environmental conditions.

Summary

Defining obesity is notoriously hard and depends on the method used and the
reason for using it. The many approaches have their own strengths and weak-
nesses and should be used in conjunction with each other rather than in
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isolation. Because of the difficulty defining what obesity is, it should be left to
the medical profession to decide who is and is not obese and thus who requires
intervention. Therefore, the definition is likely to be based on metabolic syn-
drome leading to a consequence-based symptom-led service. This ‘medicaliza-
tion’ of obesity will mean that interventions will not take place until after the
consequences of the excess weight have been manifested. It would be better if
a more preventative and screened definition is used so that action can be
taken before ailments arise. The difficulty defining obesity is not helped by its
number of potential causes. Most aspects of modern life, coupled with our
evolutionarily generated appetite system designed to cope with periods of fam-
ine, mean that we are all predestined to put on weight unless we actively
and strictly control our eating behaviour.

High adiposity is responsible for a plethora of complications usually
culminating in diabetes. However, diabetes is not the only consequence of
obese weight; there is also an increased risk of mortality through cardio-
vascular disease, cirrhosis of the liver and cancer. These complications make
intervention in obesity through structured weight loss programmes neces-
sary. The principles behind successful weight loss are obvious: an individual
should consume less energy than they expend on a daily basis – that is, main-
tain a negative energy balance. The mechanisms and means of how this is
achieved are complex, with many academic fields claiming to have a successful
method for achieving short-term negative energy balance. A robust and multi-
disciplinary approach to the potential causes and consequences of excessive
weight gain and obesity is necessary.

All discipline-specific interventions can to some extent influence both
sides of the energy balance equation, although most would be considered
to affect one side or other of the equation. For example, the two drugs cur-
rently licensed for the treatment of obesity, sibutramine and orlistat, both
target the energy intake side of the energy balance equation by, respectively,
artificially terminating a person’s meal and specifically prohibiting their
absorption of dietary fat. In contrast, exercise scientists target the energy out-
put side of the equation by encouraging individuals to increase their energy
expenditure. Recent systematic reviews of drug treatments (Arterburn et al.,
2004) and exercise (Curioni & Lourenço, 2005) place the potential additional
weight loss at between 3.6 and 5.3 kg for drug interventions and between 0.4
and 2.6 kg for exercise, compared with 6.4–12.1 kg for short-term dietary
interventions (Curioni & Lourenço, 2005).

Getting overweight individuals to lose weight is only half the battle, as it is
equally important that weight is not regained post-intervention. Evidence on
weight regain following various interventions suggests that, in the long term,
people will usually put on a proportion of the weight they had previously lost
(van Aggel-Leijssen et al., 2002; Borg et al., 2002). Therefore, understanding
the motivational and psychological underpinnings of why this regain occurs is
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essential to solving the obesity crisis. Habitual over-consumption (portion
distortion) (Hill & Peters, 1998), psychological (self-efficacy, vigilance, coping
strategies, cognitive restraint, disinhibited eating, emotional eating or external
eating) and psychopathological (binge eating and depression) factors are
candidates for why weight regain occurs (Byrne, 2002).
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9 When eating behaviour
goes wrong
Anorexia nervosa, bulimia nervosa
and eating disorders not otherwise
specified

What constitutes an eating disorder?

Research on eating behaviour is dominated by what happens when it goes
wrong. In fact, so much is known about eating disorders that we could dedi-
cate a book to each disorder. For a good text on eating disorders, the interested
reader is referred to Fairburn and Brownell (2002). The objective of this chapter
is to provide an introduction to the topic rather than an in-depth analysis. To
understand what it is to have an eating disorder, we must first address how we
define such disorders. This begins with a complex interplay between inter-
nationally recognized diagnostic criteria and the expertise of the practitioner
involved.

The diagnosis of abnormal eating behaviour is necessarily complex.
Such wide-ranging ideologies and inter-individually derived rules around food
and eating exist that some essentially harmless behaviours could be con-
sidered abnormal. To aid in this diagnostic process, mental health practi-
tioners refer to diagnostic manuals, the most well known of which are
the Diagnostic and Statistical Manual of Mental Disorders-IV-TR (DSM-IV-TR;
American Psychiatric Association, 2000) and the International Statistical Clas-
sification of Diseases and Related Health Problems, 10th edition (ICD-10; World
Health Organization, 2007). These books contain essential criteria for all
accepted psychological disorders and characterize each disorder based on the
measurable behaviours/symptoms expressed. To be diagnosed with one of
these disorders, a patient must exhibit a specific number of symptoms. Eating
disorders come in many different forms, although the best known and
researched are anorexia nervosa and bulimia nervosa. The criteria for these
two eating disorders are shown in Table 9.1. These diagnostic criteria are rigid
and the patient must fulfil all of them before they can be officially diagnosed
with a specific eating disorder. Although these diagnostic criteria are rigid, the
expertise of the clinician is important for assessing the current state of the
patient. The severity of symptoms, usually physical symptoms (e.g. weight



status), will help to determine both a diagnosis and what intervention should
be offered.

Other less well known eating disorders include: binge eating disorder; eat-
ing disorders not otherwise specified; and feeding disorders. The DSM-IV-TR
diagnostic criteria for each of these disorders are shown in Tables 9.2–9.4.
Eating disorders not otherwise specified and feeding disorders cover many
eating and food-related disorders and, until such time as a full characterization
of the various disorders is made, they will continue to be based on generic
diagnostic criteria.

How common are eating disorders?

Around 0.1 per cent of the population develops anorexia nervosa during their
lifetime. There are also distinct gender and age interactive effects, with around
1 per cent of females developing anorexia nervosa between 15 and 25 years of
age. Anorexia nervosa affects females more than males, with 90–95 per cent of
adolescent and adult cases being females; however, among 8- to 14-year-olds,
25 per cent of cases are males. This suggests that childhood onset anorexia

Table 9.1 Criteria for eating disorders

Anorexia nervosa
1. Refusal to maintain body weight at or

above minimally normal body weight (for
sex and age); weight less than 85 per cent
of norm

2. Intense fear of weight gain and fatness
despite abnormally low body weight

3. Disturbance in experience of own body
weight or denial of seriousness of current
low body weight

4. In post-menarche females, amenorrhoea
(i.e. absence of at least three consecutive
menstrual cycles)

Specify type
• Restrictive type: Person does not binge

eat at any time during the development
of the disorder

• Binge/purging type: Person engages in
regular cycles of binge eating followed
by purging behaviour such as vomiting
or the abuse of laxatives

Bulimia nervosa
1. Eating an amount of food that is

definitely larger than most individuals
would eat in similar circumstances

2. Lack of control over bingeing episodes
3. Following the binge, a sufferer must

employ inappropriate compensatory
behaviours (including vomiting,
laxatives, restrictive dieting, excessive
exercise)

4. Minimum of two bingeing episodes a
week for 3 months

5. Obsessive behaviours and thoughts
about one’s body image

Specify type
• Purging type: Person uses purging-

type behaviours to cope
inappropriately with binge

• Non-purging type: Person uses
restriction or excessive exercise to
cope with binge
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Table 9.2 Diagnostic criteria for binge eating disorder

Binge eating disorder
1. Regular and persistent episodes of binge eating
2. Binge-eating episodes at least twice a week for 6 months
3. Inappropriate compensatory behaviours do not follow binge eating episodes
4. Binge eating is associated with at least three of the following: eating faster than normal;

eating to the point of excessive fullness; binging when not hungry; feelings of
embarrassment and distress accompany binge eating; feelings of guilt immediately
after binge eating

Table 9.3 Diagnostic criteria for eating disorders not otherwise specified

Eating disorders not otherwise specified
1. All diagnostic criteria for anorexia nervosa are met, except that menstrual cycle or

weight is normal
2. All diagnostic criteria for bulimia nervosa are met, but the frequency of binges has

been less than twice a week for less than 3 months
3. There are recurring efforts to compensate (such as self-induced vomiting) for eating

only small amounts of food, but body weight is normal for height and age
4. Regularly chewing and spitting out large quantities of food without swallowing

Table 9.4 Diagnostic criteria for feeding disorders

Three types of feeding disorders

Pica
1. Persistent eating of

non-nutritious
substances for more
than one month

2. Eating substances that
are inappropriate to
developmental stage

3. Consuming a
substance that is not
part of a cultural ritual

4. If it exists alongside
another disorder, it is
so bad that it warrants
independent attention
and intervention

Rumination disorder
1. Repeated regurgitation and

re-chewing of food for at
least one month after
normal function has been
previously observed

2. The behaviour is not
associated with a previous
or current medical
condition

3. The behaviour is not
associated with a previous
or current eating disorder

4. If it exists alongside another
disorder, it is so bad that it
warrants independent
attention and intervention

Early infant feeding disorder
1. Persistent failure to

eat properly resulting
in an inability to gain
weight or maintain
weight over a period
of at least one month

2. The behaviour is not
associated with a
previous or current
medical condition

3. The behaviour is not
associated with a
previous or current
eating disorder

4. Age of onset before 6
years of age
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is the result of a different mechanism from that for adolescent/adult onset
anorexia1. There are also cases of pensioner onset anorexia nervosa.

One public perception about anorexia nervosa as an eating disorder is that
it affects predominantly middle-class teenage girls. However, this is not the
case and it could be a diagnostic bias. Historically, practitioners were likely to
diagnose malnourishment in people from lower social economic groups and
so such individuals were not diagnosed correctly. Another belief is that this
eating disorder is most common in Western (Caucasian) women. Although
this may once have been true, rapid globalization has seen the prevalence of
anorexia nervosa increase markedly throughout the world. Rates of anorexia
nervosa comparable to those in Caucasian women have recently been reported
in Japan (Yasuhara et al., 2002), and very tentative evidence from China sug-
gests a prevalence of 0.56 per cent, which is much higher than that in the West
(Huon et al., 2002).

Intelligence is also often associated with anorexia nervosa. This factor is
reflected in the epidemiology of anorexia nervosa, with university populations
having higher rates (3 per cent). Furthermore, an increased risk of developing
anorexia nervosa has been observed in individuals who work in industries that
are more image conscious, such as models, actors, dancers, beauty therapists
and athletes. This disorder also has a strong genetic component. Having an
identical twin with anorexia nervosa increases the chance of developing the
disorder oneself to 56%; having a non-identical twin with anorexia nervosa
will increase it to 5%. A mother with anorexia nervosa also increases the risk
of her children developing the disorder.

Bulimia nervosa is prevalent in about 1–3 per cent of the population at
any one time, and around 20 per cent of Western women admit to having
uncontrollably binged at some point in their lives (Hoek, 2002). Of those that
have binged, 3 per cent admit to vomiting afterwards as an attempt to control
weight gain. Like anorexia nervosa, bulimia nervosa also has a gender bias with
only one in thirty bulimics being male (Fairburn & Harrison, 2003). The symp-
toms of bulimia usually develop in adolescence, often when dieting for the
first time. There are several risk factors for bulimia nervosa (see Table 9.5). The
more of these risk factors a patient has, the more likely they are to develop
bulimia nervosa and the more severe it is likely to be. Bulimia nervosa
shares the same ethnicity biases as other eating disorders, with Caucasians
displaying the highest rates. However, this too is a diagnostic bias as Eastern
cultures (especially Japan) have rates comparable to those in the West
(Yasuhara et al., 2002), with early indications of a rate of 1.1 per cent in China
(Xiao et al., 2001).

Regarding binge eating disorder, some commentators suggest that as
many as 33 per cent of people seeking weight loss treatment suffer from the

1 Discussed in detail later.
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disorder, while medical practitioners suggest that only 7 per cent meet the
DSM-IV-TR diagnostic criteria (Williamson et al., 2004a). It is believed that
within the general population, the prevalence of binge eating disorder is about
3 per cent (Lilenfeld et al., 2008). This makes binge eating disorder much more
prevalent than anorexia nervosa and bulimia nervosa. There is a slight gender
bias to binge eating disorder, with female sufferers outnumbering male suf-
ferers by 1.5 to 1. Most individuals with binge eating disorder are also obese
and therefore suffer from complications due to excess weight. It has also been
suggested that people with binge eating disorder are likely to have suffered
from bulimia nervosa at some point and are more likely to present with other
psychological problems such as anxiety disorders and depression. Like ano-
rexia nervosa and bulimia nervosa, there appears to be a strong familial com-
ponent to binge eating disorder. Having a family member with binge eating
disorder could triple the likelihood of developing it oneself (Hudson et al.,
2006). Binge eating disorder is much more common in adults than in children
and has no known ethnicity biases. Compared with other eating disorders,
binge eating is a relative newcomer, based on a description of bulimic-like
symptoms without the inappropriate compensatory mechanisms. Due to its
recent addition, there are many conflicting accounts of prevalence rates, and
until longitudinal cross-sectional studies are performed, epidemiological data
should be treated with caution.

Pica is the Latin for ‘magpie’ and this disorder is associated with the crav-
ing for and consumption of non-food items. A person with pica has an
irrational desire to find and eat things that have no real nutritional value.
Common items include ice, dirt, clay, chalk, rust, paint, plaster, soap, wax and
crayons. Pica is harmless until it begins to block or irritate the gut. In all cases,
it should be explored further to make sure the items that are being consumed
do not contain any toxic elements. It is most commonly observed in pregnant

Table 9.5 Risk factors associated with the development of bulimia nervosa

Risk factors associated with bulimia
nervosa

• History of childhood obesity
• Familial tendencies towards obesity
• A close family member with bulimia
• External locus of control
• Lower than average ideal body

image
• Depression
• High levels of neuroticism
• Drug-taking

Risk factors associated with triggering a binge
• Negative emotions (i.e. being in a bad mood)
• Stress (psychological stress is the worst)
• Intense hunger (i.e. dieting or skipping

meals)
• Presence of food
• Food craving (usually caused by denial of a

particular food)
• Alcohol
• Social facilitation (i.e. eating with other

people)

140 EATING BEHAVIOUR



women, children under the age of 5 years (over 50 per cent of children go
through developmental pica) and people with developmental disorders. How-
ever, it has also been reported in patients with eating disorders (Yalug et al.,
2007). In pregnant women, the craving for non-food items is often a sign of
iron deficiency, and iron supplementation will stop the behaviour. For chil-
dren, pica is a developmental process as they learn what is and is not edible. If
the item they choose to consume is harmless, it can be ignored, as the disorder
will usually diminish with age. The treatment for anxiety or re-establishing a
better diet will eliminate pica. Dieting is also associated with the severity of
pica. Therefore, it may in some cases be an attempt to satisfy biological hunger
signals without consuming calories.

Ruminators regurgitate food and either re-chew and swallow it or spit it
out. Ruminators often report that the regurgitation is preceded by a gentle
burp that does not taste bitter. They state that they never gag or retch when
the food comes back. Rumination syndrome can be under both voluntary
and involuntary control and may cause halitosis, indigestion, chapped lips,
dental problems, damage to tissues of the mouth, growth retardation, pneu-
monia and weight loss. It is a very secretive disorder and so practitioners
are unaware of its true incidence in the general population. Most rumina-
tors have some level of mental or emotional dysfunction and its severity
is increased with depression or anxiety. The cause of rumination syndrome
is still unknown, although it is likely to be a biological disorder of the
upper digestive system; however, neurological explanations cannot yet be
discounted.

Feeding disorders are the most common of all the eating disorders. It is
believed that up to 25 per cent of children under the age of 6 years will develop
an eating problem and about 1.4 per cent will meet the diagnostic criteria for a
disorder (Dahl & Sundelin, 1986; Reilly et al., 1999). Despite the high preva-
lence of feeding disorders, there is confusion within the literature. Multiple
labels exist for problems or disorders that are almost identical, making it hard
to characterize them. Until such characterizations are possible, their true inci-
dence will remain unknown. This may in fact be the intention, as having such
loosely defined criteria allows the application of the term ‘disorder’ to a variety
of possible problems. For an in-depth analysis of feeding disorders see Dovey
et al. (2009b) or Chatoor and Ganiban (2003).

The causes of eating disorders

Like all psychological disorders, eating disorders do not usually manifest for
one reason only. A complex interaction between biological, individual and
environmental factors leads a vulnerable person to develop pathologies in their
eating behaviour. Most researchers believe that the causes of eating disorders
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can be separated into two groups: organic and non-organic. However, it is
important to remember that although eating-disordered individuals may
exhibit a series of very similar behaviours, why they developed such a disorder
will be highly individualized. Therefore, the causes of eating disorders should
be considered as ‘themes’ in an individual’s life. The best explanation of
the causes of eating disorders should embrace all of the different schools of
thought.

Organic causes of eating disorders

The organic or biological explanations of eating disorders include genetic
dysfunction, differential activation or both. Genetic dysfunction suggests that
people who suffer from an eating disorder are genetically different from those
that do not. Such people have a very minor mutation somewhere in their
genetic make-up, and they experience problems producing certain bio-
chemicals such as receptors and neurotransmitters. Differential activation is
the belief that eating-disordered individuals experience different brain acti-
vation and blood flow around their brain compared with other people. Most
research into the organic causes of eating disorders has focused on anorexia
nervosa and bulimia nervosa. The other eating disorders described above
either have no organic explanation associated with them or their biological
cause is so obvious that it does not require in-depth medical analysis. For
example, a tube-fed child may develop a feeding disorder, but this can be
directly associated with poor development of muscles in the digestive system
to accommodate solid food. Therefore, when reading this section it should be
remembered that the focus is on anorexia nervosa and bulimia nervosa.

Many genes that have undergone selective mutation have been suggested
to be responsible for anorexia nervosa and bulimia nervosa. Before searching
for a candidate gene, it is important to narrow down the search to regions
within the DNA. Current evidence suggests that regions on chromosome 1 are
responsible for anorexia nervosa (Grice et al., 2002) and changes to chromo-
some 10 are responsible for bulimia nervosa (Bulik et al., 2003). This evidence
suggests that eating disorders do not necessarily share the same genetic com-
ponents. Instead, they are separate disorders that manifest within eating
behaviour rather than similar disorders that have a different individual expres-
sion. Armed with this evidence, it is possible to search for genes that are associ-
ated with each disorder.

The genes proposed to explain eating disorders are derived from those
associated with appetite regulation. The two main groups of genes associated
with eating disorders are serotonin and dopamine – specifically, the receptors
for serotonin (5-HT2A) and dopamine (D3, D4) (Schmidt, 2005). Genetic theory
suggests that eating-disordered patients, especially those with anorexia nervosa
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and bulimia nervosa, have dysfunctional neurochemistry; the evidence for
this, however, is inconsistent at best. Theory dictates that serotonergic dys-
function is associated with restricted eating and dopaminergic dysfunction
with binge eating. What is known is that, even after recovery, anorexics (all
sub-types2) show dysfunctional and reduced 5-HT2A activity in several regions
of the brain (Frank et al., 2002; Bailer et al., 2004). The classic counter-
argument to the genetic approach is one of cause and consequence. The main
problem with genetic explanations of eating disorders is that the research evi-
dence is not consistent. Taking 5-HT2A and anorexia nervosa as an example,
some studies have reported a strong link between the two, whereas others have
suggested no link. Thus even though serotonergic dysfunction is offered as a
cause of eating disorders, it is more likely to be a risk factor. High dopamine
activity has also been associated with bingeing-type anorexia nervosa and
bulimia nervosa (Frank et al., 2005). The argument for this candidate gene also
draws upon the link between dopamine and addiction. Anorexics in particular
are hyperactive and binge-eating anorexics and bulimics are strongly linked
with substance misuse/abuse. As with serotonin, there is evidence both for and
against a link with dopamine.

The regional activation hypothesis suggests that patients with eating dis-
orders use their brain differently from those that do not have such a disorder.
The hypothesis is based on differences in regional blood flow within the brain,
which indicate the regions that are being used at any particular time. Some
aspects of eating disorders have been associated with different or ineffectual
blood flow in the frontal and parietal3 regions of the brain (Goethals et al.,
2007). Although an interesting method for exploring eating disorders, these
activation studies do not really enlighten us about how to correct the problem
and again cannot differentiate between cause and consequence. Furthermore,
differences in regional activation may be due to genetic dysfunction of the
serotonin and dopamine pathways, both of which are very wide-ranging
pathways in the brain and responsible for many different functions. All that
can be concluded from this theoretical explanation is that anorexics and
bulimics show different brain activation patterns from those seen in non-
eating-disordered individuals and this may mean that they have formed
different strategies and perceptions about the world around them.

Several problems with the organic explanation have to be addressed when
proposing a biological model for eating disorders. Over the last few decades,

2 Discussed later in this chapter. Essentially, there is more than one type of anorexia.
3 The cerebral cortex (or outer layer) of the brain has four lobes: the frontal, parietal, occipital

and temporal lobes. The frontal lobe as the name suggests is at the front. The temporal lobe is on the
sides underneath the temple region of the skull. The occipital lobe is at the back and is associated
with visual perception. Finally, the parietal lobe is between the frontal and occipital regions, on the
top of the head.

WHEN EATING BEHAVIOUR GOES WRONG 143



the prevalence of eating disorders has increased. As our genetic make-up has
not changed during this time, it must mean that genetics cannot be entirely
responsible for the disorders. Also, genetic assessments cannot differentiate
between genetic traits passed down from parents to children and familial
behavioural interactions. Although geneticists believe that some gene is of
paramount importance, it cannot be discounted that the interaction between
family members who share the same genetic material is not the cause.
Behavioural factors could also account for sudden changes in prevalence, such
as alterations in the way society perceives the family and how family members
should interact. Although familial factors are arguably not organic causes of
eating disorders, they cannot be disassociated from the obvious shared bio-
logical material that all members of the family share. Thus, familial factors
believed to be related to eating disorders are considered here, although they
might be discussed in the non-organic section, especially since this approach is
associated with the social psychological perspective.

A close family can provide an individual member with physical and men-
tal support, as well as a place of refuge from the negative aspects of society. In
contrast, a poor family structure can make individual members more anxious
and provide little or no protection. If significant members of the family hold
strong views on what constitutes attractiveness, this could have a serious
impact on someone’s becoming anorexic. The first study to suggest that the
family could be the root cause of eating disorders was that of Minuchin et al.
(1978). They suggested that ‘anorexic families’ were more polarized in their
approaches to right and wrong, as well as being more rigid in their views. Such
families also contained fathers who were more protective than normal (Stuart
et al., 1990), parents who were over-involved with their child’s problems,
and family members who had difficulty expressing emotional intimacy. The
final aspect to family involvement in eating disorders is an inability to resolve
conflicts: arguments in these families are to be avoided at all costs, leading
to passive coping mechanisms and internalization of emotions. Humphrey
(1986) stated that such families were weakly bonded through poor intra-family
communication.

There is some evidence to support the role of the family in eating disorders,
whereas other evidence suggests that the family dynamic leads to pathologies
associated with eating disorders rather than eating disorders themselves.
Recent research indicates that the family does have a role to play in about
8 per cent of cases of disordered eating (Kluck, 2008). Table 9.6 provides a
summary of familial theorists’ beliefs about eating disorders.

Familial theorists do not offer a specific cause for eating disorders. The
geneticists, in contrast, believe a specific candidate gene causes the disorder.
Multiple influences on the family from individual members and the way they
interact constitute a large proportion of inter-family variation. Therefore,
like most non-organic causes of eating disorders, a mix of psychology and
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environment means that familial theorists tend towards description rather
than explanation. The fact that family members might not know they are
responsible for manifestation of the disorder compounds the matter; therefore,
proponents of the familial perspective tend not to suggest to family members
that they bear any responsibility. This serves two purposes. First, by not attach-
ing blame, the family are more likely to be involved in the healing process and
may address the issues responsible for manifestation of the eating disorder.
Second, if some members of the family were to be blamed, they could be
driven away thus isolating the anorexic. The final criticism of this approach is
that it provides little or no explanation as to why an eating disorder develops
instead of any other psychological problem. This may go some way to explain-
ing the conflicting findings (Fairburn et al., 1997).

Non-organic causes of eating disorders

In addition to the organic causes of eating disorders, there are many more
social and psychological approaches, including psychodynamics, cognitive
behavioural theory, the sociocultural models and significant events theory.
Each of these approaches explains eating disorders from a purely psychological,
environmental or cultural rather than biological perspective. The psycho-
dynamic and cognitive behavioural schools of thought have the most
proponents and the largest evidence base.

Based on Freudian views, the psychodynamic approach focuses on how the
patient experiences the disorder and what feelings and thoughts are associated
with it. It is an attempt to understand the individual’s experiences and how

Table 9.6 Summary of the familial theorists’ beliefs about eating disorders

Familial factors and what they mean in eating disorders
• Eating disorders are an expression of many behaviours and problems
� Provides a way to avoid conflict
� Provides a way of communicating with the family something that cannot be

expressed normally
� Provides a way of coping

• Eating disorders are a way of expressing emotions
� Extreme emotions within the family are not tolerated or expressed
� Conflict within the family group is not tolerated, so problems are not discussed

and resolved

• Eating disorders are an expression of poor boundaries
� The eating-disordered individual does not know what their role is within the

family and so does not know how to interact with other family members

WHEN EATING BEHAVIOUR GOES WRONG 145



this understanding can be applied to others. Practitioners of the psycho-
dynamic approach believe that eating disorders are bound up with fear – that
these psychopathologies, and in particular anorexia nervosa, are anxiety
dependent. The fear itself is related to becoming an adult and everything that
that entails: weight gain, puberty and sexual contact. Restrictive practices
around food are a behavioural attempt to avoid adulthood, allowing the suf-
ferer to regain control of their biology and thus reduce fear of developing into
an adult. This control then feeds into an anorexic’s feelings of self-worth and
provides them with a sense of identity (Williamson et al., 2004a). To treat the
disorder, psychodynamic practitioners focus on the conscious and
unconscious representations and manifestations of specific symptoms. The
focus tends to be on the patient’s childhood, familial interactions and trans-
ference of these experiences onto present relationships with significant others
(Dare et al., 2001), although there is much diversity between approaches and
thus between published material (Fonagy et al., 2005).

According to the psychodynamic approach, eating disorders are also char-
acterized by contradictions regarding social interaction. Patients with eating
disorders crave relationships with others yet will withdraw when offered one.
This may stem from their hypersensitive nature and egocentric interpretation
of other people’s attitudes and beliefs (Corcos & Jeammet, 2001). This leads
them both to desire and to detest social interaction. Although they want to be
around people, they place a negative interpretation on what others say and
apply that interpretation to themself. Owing to the dependence on case stud-
ies within the psychodynamic perspective, some phenomena are applicable to
each eating-disordered individual whereas others are not. Therefore, this
model does have several restrictions. The theory does not hold up to scrutiny if
the trigger for the eating disorder does not manifest within a significant child-
hood or relationship experience4. Equally, the model does not explain why
this disordered development manifests specifically as inappropriate feeding
practices rather than any other form of psychopathology.

One of the earliest theories of eating disorders and, in particular, anorexia
nervosa grew out of the psychodynamic approach and was related to the indi-
vidual’s fear of becoming an adult. This was the maturational model. Based on
the work of Crisp (1967), anorexia nervosa was considered a morbid fear of
gaining weight based on an unwillingness to become an adult. Therefore, the
disorder itself was thought to manifest through a heighted sense of fear, even-
tually becoming a phobia fixated on weight and food. As research into eating
disorders has expanded, new types and sub-types have been discovered. The
specificity of the maturation model to anorexia nervosa and prepubescence, as
Crisp (1980) himself acknowledged, means that it cannot be applied to other

4 Although proponents of this theory would argue it is in the subconscious, so the person
would not be consciously aware of it.
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eating disorders or even to sub-types of anorexia nervosa. Although the mat-
uration model has not withstood modern interpretations of eating disorders, it
is considered a cornerstone in the development of a theoretical understanding
of eating disorders. It moved explanations of anorexia nervosa beyond the
psychodynamic explanations of the symptoms and allowed for more detailed
examination of the other symptoms that characterize the disorder. Together
with the concurrent work of Bruch, the maturation model allowed for detailed
description of the affective and cognitive components of the disorder.

The antithesis of psychodynamics is the cognitive behavioural approach.
Instead of being bound by Freudian views of the mind, cognitive behaviourists
believe in thought patterns or schemata. These theorists extend the explan-
ations into a world beyond childhood and consider faulty thought patterns
and personality characteristics. Advocates of this perspective suggest that
people with eating disorders have internalized a faulty way of thinking specif-
ically about weight and body image. The constant fear of gaining weight means
that the act of restriction provides respite from the anxiety about gaining
weight. Cognitive behaviourists also suggest that eating-disordered indi-
viduals have some form of visual disturbance regarding their own body image
and ‘see’ themselves as being larger than they actually are. The personality
characteristics around eating disorders proposed by this school of thought are
the perfectionist tendencies and the need for order. Things, thoughts and
actions must all have their place, and deviations from this order will be con-
sidered incorrect and cause anxiety. The final significant component to this
theoretical perspective is the internalization of social/media ideals of beauty.
People with eating disorders believe that only extremely low body weight is
considered beautiful and draw upon specific ‘role models’ within the media as
evidence for this. They then strive to achieve this weight status, but often
fall below it through dysfunctional views of their self-image. It is only when
all of these factors combine within the individual that an eating disorder is
manifested (Williamson et al., 2004b).

Cognitive behaviourists believe that eating disorders arise through dis-
satisfaction with all forms of mental and physical development. Eating-
disordered individuals believe that they cannot be autonomous and do not
wish to be independent from significant others. They attribute their perceived
continual failure to become independent to their own lack of ability. For the
person with an eating disorder, this dissatisfaction is brought about not by
their circumstances but by their perfectionist tendencies. Therefore, irrespect-
ive of the outcome, the eating-disordered patient will consider themself a
failure unless they achieve what most would consider impossible. Another
cognitive factor is preoccupying thoughts about their appearance and food,
which lead to the overloading of their cognitive resources, and results in an
inability to deal with additional psychological and environmental demands.
Thus, few resources are left for problem-solving capabilities. Table 9.7 provides

WHEN EATING BEHAVIOUR GOES WRONG 147



a list of cognitive behavioural factors associated with eating disorders. This list
was derived from the work of Fairburn et al. (2003), Cassin and von Ranson
(2005) and Cooper (2005).

Similar to psychodynamics, the cognitive behavioural approach suffers
from being unable to offer a complete explanation of eating disorders. This
approach is only able to offer its own characterization of phenomena observed
in individuals with eating disorders. Furthermore, this school of thought does
not differentiate those people who are disordered from those who are not: the
thoughts, schemata and coping responses of the eating-disordered are viewed
as being similar to those of individuals who are merely cognitively restrained.
This is damning criticism: an inability to tell the difference between disorder
and normality means that a diagnosis can be made only once the individual is
in danger. In the case of eating disorders, this is reflected in the patient’s cur-
rent weight status. Intervention before full manifestation of the biological
consequences of an eating disorder would be unlikely, thus increasing the
severity of the disorder while decreasing the potential for recovery.

The sociocultural model of eating disorders is based on the belief that eating
disorders manifest because of changing societal ideals and/or rapid changes in
how society functions. Marked social and cultural changes cause confusion to

Table 9.7 Summary of the cognitive factors involved in eating disorders

Cognitive factors in eating disorders
• Selective attention: only listening to very specific aspects of the information one receives
• Black and white thinking: only thinking in extremes, there is no grey area
• Over-application of conclusions: applying one’s thoughts to a far too wide array of

phenomena
• Exaggeration of thoughts: making ideas and thoughts that should be considered less

important integral to one’s perceived existence
• Inappropriate interpretations: coming to the wrong conclusions and refusing to

change them
• Egocentric thinking: obsessively thinking about oneself before others
• Anxiety issues: in a perpetual state of anxiety about an array of issues
• Perfectionism: need to avoid all perceived mistakes
• Obsessive-compulsive thoughts: all-encompassing thoughts that are acted out in a

ritual fashion
• Narcissism: a focus on body image and shape to the point of obsession about appearance
• Sociotropy: a desperate need for social acceptance and approval of others
• Poor self-esteem: low opinion of self and one’s ability

Bulimia nervosa only
• Impulsive and sensation-seeking: engaging in behaviours without thinking about

the potential consequences and the need to experience new thoughts, feelings and
sensory situations
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younger individuals through being exposed to and judged by an outdated way
of living perpetuated by their parents, which is incongruent with the modern
environment. For instance, globally, we are undergoing rapid economic
development based on industrialization and mechanization of the workforce.
Furthermore, developing countries are experiencing rapid urbanization. These
changes in living arrangements result in changes in how individuals and
groups function, which leads to changes in attitudes around social interaction.
Modernization means that women are no longer viewed purely as caregivers
and mothers; rather, they are now considered major contributors to the work-
force and can be the equal of their male peers. Industrialization also allows
for global communication and the potential for cross-cultural pollination of
beliefs, ideas and social norms. Within this theoretical perspective, the mani-
festation of psychological morbidity is not the result of individual weakness
but an increased receptiveness to the social anxiety brought about by rapid
change (Boyce & Parker, 1989). This rapid change is a leap into the unknown,
which preys on the human need for certainty and predictability. By their very
nature new approaches have no reference points and create a large amount
of uncertainty about the validity of how an individual lives their life.

The sociocultural model is derived from a mix of feminist, social psycho-
logical, cultural and ethical perspectives, brought together to help understand
the wider context of eating disorders. Feminists advocate equality and the end
of persecution of women in a male-dominated society. This has led some
researchers to suggest that it is not the feminine or masculine nature of the
individual that is responsible for the onset of an eating disorder, but an aware-
ness of the conflict that exists between the sexes. Awareness of this conflict has
led some women to believe that they cannot meet the ambiguous societal
demands of being a woman in the modern environment, thus increasing their
anxiety. It has also been suggested that a more traditional lifestyle might lower
the prevalence of eating disorders. For example, women who have a more
traditional feminine role within society appear to be better protected from
bulimia (Silverstein et al., 1986). Thus feminist thinking and gender equality
combined with the traditional caregiving role might be responsible for the
increased prevalence of eating disorders. Others argue that increased aware-
ness has meant a wider choice for women, leading to role ambiguity within
society. This carries weight, since a woman who has ‘superwoman syndrome’5

will be more likely to develop an eating disorder (Thornton et al., 1991).
There is much cultural evidence for the explosion of eating disorders

in developed countries. Both foreign nationals living in the USA (Stark-
Wroblewski et al., 2005) and inhabitants of regions that receive media from

5 This is not a real syndrome but is used to explain the propensity of some women to try to
conform to both traditional and modern female roles, whereby they must be the primary caregiver,
housekeeper and equal economic provider for the family.
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the developed world (Unikel et al., 2005) suddenly develop eating disorders
despite no previous evidence for them. It is believed that this is manifested
through the exposure to the Western view of ‘thinness equalling attractive-
ness’ (Stice, 2002), an exposure that has an irreversible impact on what it is to
be a woman and have a female identity. Changing the female identity alters
the decision-making process, resulting in conflict between what a woman
wants to do versus what she thinks she should do. An individual’s first signifi-
cant life choices are made around late childhood and early adulthood. This
happens to coincide with the onset of eating disorders. The mean age of onset
of eating disorders is bimodally distributed6, with two peaks – at age 14 and
age 18. At age 14 in the UK, youngsters make their first choices regarding
school subjects and at 18 they may leave home or go to university. Pressure to
make choices places pressure on a person’s identity – they question what it is
they want to do, as well as who they are as an individual. The dual role high-
lighted by ‘superwoman syndrome’ means that women in modern society
are pressurized by a shortened time frame (if they want children they have to
do so while they are fertile). A crisis of identity leads to feelings of loss of
control and anxiety, as well as having failed at one’s first attempt to be
independent. According to the sociocultural perspective, this leads to a loss of
self-confidence, self-esteem and self-worth in one’s ability to make decisions
and therefore reverting to a child-like behavioural state provides respite from
those important decisions. Men, in contrast, are not exposed to such pressures
and suffer less from eating disorders.

The sociocultural model offers an explanation for many of the observed
characteristics of the non-organic causes of anorexia nervosa and bulimia ner-
vosa. The theory suggests that women are more susceptible to eating disorders
than men and that exposure to a ‘thin ideal’ will result in dissatisfaction with
body image and inappropriate or extreme attempts to control weight status.
Individuals with increased social anxiety will internalize and try to adhere
to what it is they think it is to be female, leading to increased anxiety around
key life choices. Socially receptive people will try to adhere both to the ‘thin
ideal’ perception of beauty and ‘superwoman syndrome’. Perceived failure to
adequately adhere to all of these pressures will result in withdrawal from soci-
ety in an attempt to seek refuge in childhood. This then develops into
both inappropriate means of achieving the female ideal of beauty and the
rejection of female adult identity. The only real weakness of this perspective
is that the theory cannot explain why some individuals go on to develop an
eating disorder and others do not. Therefore, we need the psychodynamic and
cognitive behavioural approaches to ‘fill in’ the gaps. Thus the real strength of

6 This means that is has two peaks rather than just one, as observed with a normal bell-shaped
distribution.
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the sociocultural model is its use alongside other approaches rather than as
a theory that stands alone.

The final non-organic approach is significant events theory. This theory
states that a significant event, usually but not always sexual, precedes the
eating disorder. When patients do not report sexual abuse, it is suggested that
actual or perceptual loss of a parent during childhood is the cause. Around
30 per cent of patients with an eating disorder reveal childhood sexual abuse
during therapy (Conners & Morse, 1993), suggesting that a minority of indi-
viduals who develop an eating disorder will have suffered sexual abuse and not
all individuals who have suffered sexual abuse go on to develop an eating
disorder (Everill & Waller, 1995). This has led some authors to question whether
some aspect of the abuse itself caused the disorder (e.g. duration of abuse,
number of incidents, relationship with perpetrator, age of child, level of
aggression) (Lange et al., 1999), although recent research indicates that this is
not the case, especially for bulimia nervosa (Anderson et al., 2000). There is
also limited support for the belief that the death of a parent can result in a
child becoming eating-disordered (Fernández et al., 2007). Thus, like the sex-
ual abuse significant event, parental loss is not well supported as a cause for
an eating disorder. When examined empirically, significant events theory has
been found to be weak at predicting eating disorders. Apart from sexual abuse
and parental loss, no other significant life event has been offered for scientific
scrutiny. Although sexual abuse could provide a psychodynamic explanation
of eating disorders, it is unable to suggest why eating disorders develop instead
of any other psychiatric illness. Significant events should only be considered as
an additional risk factor and not the cause of or a theoretical underpinning
to the development of eating disorders. Table 9.8 provides a summary.

Many potential explanations have been offered for eating disorders.
Both organic and non-organic theories and models have increased our know-
ledge of how an eating disorder develops but none of them can offer a full

Table 9.8 Summary of the sociocultural and significant life events theories

Sociocultural cues in eating disorders
• Socially hypersensitive
• Culture or country going through rapid change
• Ambiguous gender identity (especially for females)
• A wish to adhere to societal views of femininity irrespective of whether they are

achievable or not
• Perceived media representations of beauty through unattainable levels of ‘thinness’

Significant events that trigger eating disorders
• Sexual abuse
• Perceived (being sent away or absence of parent) or actual (death) parental loss
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explanation. It is thus likely that a combination of factors is involved. The
eating-disordered patient is likely to have minute biological differences that
predispose them to different organic controls of appetite regulation. Alongside
this biological infirmity, cultural or significant events occur that alter decision-
making and problem-solving cues, which leads to pathological thoughts and
fixation on food, eating, fat, and weight gain. These factors combined then
create the right milieu for eating disorders to manifest. Finally, an interaction
between personality, coping mechanisms and social support will help differ-
entiate those who will develop a disorder and those who will not. This
complex arrangement could explain why so few people do indeed develop an
eating disorder and why such disorders cannot be explained from one theor-
etical perspective alone.

Consequences of eating disorders

The consequences of eating disorders are wide-ranging. Both anorexics
and bulimics often present with medical complications resulting from the
behaviours that characterize the disorder. Figure 9.1 shows the various compli-
cations associated with anorexia nervosa and bulimia nervosa. Most anorexic
patients remain so for more than 6 years and around a third will never fully
recover (Treasure, 2004). Up to 10 per cent of patients will die within 10 years
and another 10 per cent will die within 20 years as a direct result of the condi-
tion (Costin, 1997), making anorexia nervosa the most dangerous of all of the
psychological disorders (Sullivan, 2002). Most deaths result from successful
suicide attempts, with anorexia increasing the likelihood of suicide 23-fold
(Harris & Barraclough, 1997). Another 20 per cent will suffer from long-term
consistent relapse whereby they will be in and out of treatment programmes.
The remaining 30–40 per cent of anorexics, thankfully, recover within 10 years
of receiving treatment. This improved prognosis is the result of better diag-
noses and treatment strategies in recent years. The prognosis for bulimics
appears to be a lot better than that for anorexics. Death from bulimia nervosa
is very unlikely and most of those affected make a full recovery, although
relapse rates are quite high.

Are all eating disorders similar?

The unsuccessful explanation of the causes and consequences of eating dis-
orders may not be due simply to their complex aetiology. Risk of psychological
disturbance is rarely specific to one disorder and is equally unlikely to present
without a diagnosis of another psychological disorder or at least significant
factors associated with another disorder. The presence of other psychological
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disorders is termed a co-morbidity, whereby treatment will require active
intervention for more than one disorder. The most common co-morbidities
with eating disorders are depression, general and specific anxiety disorder,
binge eating disorder, obsessive-compulsive disorder, conduct disorders, per-
sonality disorders and body dysmorphic disorder. Indeed, sometimes the
absence or presence of a specific set of co-morbidities can lead to a diagnosis
for a sub-type of an eating disorder.

The most common co-morbidity associated with eating disorders is depres-
sion. Between 25 and 80 per cent of eating-disordered patients will also be
diagnosed with some form of depression at the same time as being diagnosed
with an eating disorder (Herzog et al., 1992; Lynskey, 1998). Over the course of
their treatment and recovery, up to 96 per cent of patients will exhibit signs of
depression. The most comprehensive systematic review of the literature sug-
gests that the prevalence of depression is different for anorexics and bulimics.
Although both anorexics and bulimics report more depression than the general
population, it tends to be related to bingeing behaviours. Around 60 per cent
of binge-eating anorexics also display depression, whereas only 40 per cent of
restrictive anorexics do (Godart et al., 2007). Furthermore, hyper self-critical
thoughts associated with maintaining the depressive disorder are more com-
mon in bulimics than anorexics (Speranza et al., 2003). In short, a large pro-
portion of patients with eating disorders are likely also to have depressive
symptoms that will affect treatment programmes and successful intervention.
In fact, the prevalence of depression among the eating-disordered is so great it
warrants separate assessment and structured intervention upon restoration of
weight status and the removal of imminent risk to health caused by low weight.

General and specific anxiety disorder is defined as clinical levels of anxiety
and worry on more days than not over a six-month period. Although the
prevalence of this disorder is less than that of depression, it is significantly
higher in eating-disordered people than in the community at large (Garfinkel
et al., 1995). Interestingly, Godart et al. (2002) suggested that general and
specific anxiety disorder is more likely in restrictive-type (31 per cent) than
binge-type eating disorders (13 per cent). However, in a later study the same
authors (Godart et al., 2003) suggested that the prevalence of general and
specific anxiety disorder is higher in both sub-types of anorexia nervosa (49–45
per cent) than bulimia nervosa (33 per cent). Thus a large proportion of
anorexics and a third of bulimics present with additional anxieties beyond the
simple worry surrounding weight and food.

Another disorder that is arguably a derivative of general and specific anx-
iety disorder and is associated with eating disorders is obsessive-compulsive dis-
order. This condition is brought on by anxiety related to performing a specific
task under the misguided belief that it will help counter a specific, potentially
disastrous consequence. The patient becomes obsessive about a specific situ-
ation and compulsively performs a set series of ritualistic behaviours whenever
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the obsessive thought surfaces. This could be as simple as turning a light
switch on and off repetitively, or washing their hands over and over again. By
performing the behaviour, the patient placates their increasing anxiety associ-
ated with the obsessive thoughts. Beyond preoccupations about food and
weight, other obsessive-compulsive disorders are found in about 24 per cent of
anorexics and 9 per cent of bulimics (Pallister & Waller, 2008). This difference
is similar to that seen in general and specific anxiety disorder and reflects the
fact that anxiety disorders are more closely related to restrictive practices
than to bingeing.

Most anorexics and bulimics have body shape psychopathologies. They
believe that a very thin body is attractive and may aspire to achieve ever-
decreasing, impossibly low, body weights. In association with this distorted
view of body image, they will also be fat phobic – that is, they will have a phobia
towards fat and foods containing perceived high levels of fat. As a group, they
also have misperceptions regarding their own body size and might fixate on a
specific body part. Such obsessive thoughts about any part of the body could
be considered a body dysmorphic disorder. It is true that both anorexic and
bulimic patients have issues with their bodies to the point where they would
be considered obsessive. Body dysmorphic disorder has been the source of much
debate regarding whether it is a separate disorder or a subtype of obsessive-
compulsive disorder. Either way, body dysmorphic disorder is associated with
anxiety and inappropriate preoccupations with imagined imperfections. Early
indications suggest that the disorder is specific to anorexia and not bulimia.
About 25 per cent of anorexic patients present with body dysmorphic disorder
(Jolanta & Tomasz, 2000).

Binge eating disorder, as the name would suggest, is seen in all bulimics;
however, it is also evident in around 50 per cent of anorexics. Binge eating
entails consuming a large number of calories (the daily recommended intake
or more) over a very short period of time. To be defined as binge eating dis-
order, the behaviour must be cyclical and have occurred a minimum of
twenty-four times (twice a week for three months). The prevalence of binge
eating within anorexic patients is unclear, especially the numbers of binge/
purging-type and restrictive-type anorexics. It is currently known that anorexic
patients who do binge eat are also likely to suffer from a range of additional
personality disorders. Suffering from a personality disorder alongside an eating
disorder is somewhat contentious and rates have been reported to vary from
27 to 93 per cent (Vitousel & Manke, 1994).

Of all of the different sub-types of personality disorders, borderline per-
sonality disorder appears to be most associated with binge-eating symptoms.
Borderline personality disorder is defined as having unpredictable moods, a poor
or unstable self-image and problems controlling one’s impulsive nature. The
behaviour of individuals with borderline personality disorder is often aggres-
sive and hostile to those around them, resulting in violence (Lish et al., 1996).
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The aggressive overtones combined with the unstable self-image often lead to
such individuals engaging in self-harm or drug abuse. Another component to
this disorder is the need for intensity in all of their relationships, resulting
in significant others withdrawing because of the unpredictable nature of the
patient. This intensity within their relationships derives from an intense fear
of isolation and being alone. Patients with eating disorders, irrespective of the
type, also tend to have avoidant and dependant personality disorders. About
30 per cent of eating-disordered individuals also meet a diagnosis of avoidant
and dependent personality disorders (Bornstein, 2001). Both of these types of
personality disorder are related to anxiety. The criteria for avoidant personality
disorder are being extremely sensitive to negative feedback and completely
inhibited in social contexts because of feelings of inadequacy. Dependent
personality disorder is associated with such behaviours as being clingy, very
submissive and having an intense fear of being separated from the person
one is dependent on. Although slightly different, both of these personality
disorders share a similar trait of being hypersensitive to social criticism and
sufferers will do anything to avoid or appease those that they perceive to be
rejecting them. This makes it hard for therapists to engage with these indi-
viduals and it is difficult to get them to attend treatment sessions regularly.
Among anorexic and bulimic patients, it is important to be mindful of the
presence of personality disorders as well as the more obvious eating disorder.
Hypersensitivity to negative comments or responses can exacerbate the prob-
lem. The presence of a personality disorder is likely to have large effect on
treatment regimes and how the therapist interacts with the patient.

The co-morbidities discussed here are the more common ones, and many
others will be observed in a population of eating-disordered patients (Cassin &
von Ranson, 2005). The link between eating disorders and other psychological
problems makes each case highly individual. Not all eating disorders are the
same. Indeed, because there are so many links with other disorders it is likely
that eating-disordered individuals show large variations in symptoms, making
them very different from one another and thus making them hard to treat as a
single group with a specific treatment regime. The presence or absence of spe-
cific combinations of co-morbidities leads to an unofficial sub-categorization
of eating disorders. These classifications are gaining acceptance and many of
the terms are frequently used in diagnosis.

(Sub-)types of eating disorders: anorexia nervosa and
under-consumption

Restrictive type and binge/purging type

Both of these sub-types of anorexia are official categorizations found within the
DSM-IV-TR. The distinction between the two sub-types is whether or not the
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patient engages in binging and/or purging behaviour. Not all binge/purging
anorexic patients actually binge; however, they use vomiting and other
inappropriate purging mechanisms and behaviours. Both binge/purging ano-
rexia and purging anorexia form the same sub-type as they share many charac-
teristics. Binge/purging anorexics are often considered alongside bulimics, as
they share a similar personality and prevalence of co-morbidities. Although the
distinction between the two diagnoses is often related to weight status, there
is an element of overlap whereby the bulimic may become a binge/purging
anorexic and vice versa. One distinction other than weight status lies in how
quickly after binging that the inappropriate mechanisms and/or behaviours
are used to purge. Immediate initiation of purge will prohibit any absorption
of food and will mean that the individual will not actually have eaten any-
thing. These time frame differences may differentiate those who will develop
binge/purging anorexia within the coming months and those who will not.
Patients with restrictive types of anorexia will lose weight through pure starva-
tion rather than through employing any additional method to lose weight.

Atypical anorexia nervosa

This sub-type is a way of characterizing any individual who presents with all
but one of the crucial symptoms of anorexia nervosa. These symptoms include
amenorrhoea and significant weight loss (Fairburn & Walsh, 2002). Recently,
another form of atypical anorexia has been proposed. This form meets all of
the criteria for a DSM-IV-TR diagnosis, but the patient does not have the drive
for thinness or inappropriate perceptions of their own weight status. They
know they are seriously underweight and do not have any body dysmorphic-
like distortions (Ramaciotti et al., 2002). Anorexic patients without a drive
for thinness tend to be a little older, a little heavier and have an older age of
onset as well as a better prognosis than those with other sub-types of anorexia
(Abbate-Daga et al., 2007).

Anorexia athletica

Sport has long been associated with pathological views and behaviours around
food. Elite athletes are at increased risk of developing eating disorders, with a
rate in this group of around 13.5 per cent (Sundgot-Borgen & Torstveit, 2004).
This form of anorexia is different from the other, more typical types seen across
the diagnostic spectrum. Rather than having any body dysmorphic-related
issues, these individuals lose weight in an attempt to improve performance or
as a result of a direct comparison with others who are perceived to be more
successful. Lean muscle mass is usually preserved so the individual can still
engage in sport or exercise at the highest level, whereas typical anorexics tend
to lose both lean and adipose tissue. Individuals with anorexia athletica are
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likely to lose weight through extreme exercise regimes rather than food restric-
tion, although most anorexics use physical activity as an additional means to
losing weight. The final difference between anorexia athletica and anorexia
nervosa is that the reinforcer for the disorder is the sport itself. Removal of
the sport from the athlete’s life is also likely to see the disorder disappear
(Sudi et al., 2004). People with anorexia athletica are fanatical about weight
and diet and tend to exercise repeatedly beyond the requirements of good
health. Compared with their unaffected peers, they may exercise to the point
of collapse; this can easily occur, especially if they are limiting their energy
intake. They do not find physical activity fun and will treat a training session
like a competitive performance. Furthermore, they may not see their achieve-
ments as being anything special, and may base their self-worth on their short-
term performance, which must improve progressively each time they train.
Athletes with the disorder have also been known to train even when carrying a
serious injury. Compared with other forms of anorexia, anorexia athletica also
shows a gender bias, with twice as many female sufferers (up to 20 per cent)
than male sufferers (8 per cent).

Cachexia or cancer-related anorexia

Cachexia refers to the rapid weight loss associated with the final stages of
cancer. This is the point at which the patient begins to lose their appetite
and ‘waste away’. Hypothalamic cancer can lead to excessive eating usually
through an insatiable appetite in its initial stages; however, this will inevitably
lead to cachexia and then death. It has been documented on several occasions
that an astrocytoma (brain tumour) can lead to anorexia nervosa. This suggests
that on some level anorexia is controlled by a neurological circuit. Which cir-
cuit is still open to debate, although it does appear that many eating disorders
have roots within some form of serotonin or dopamine dysfunction.

Child-onset and adult-onset anorexia

It was mentioned earlier in this chapter that the mean age of onset of eating
disorders is bimodally distributed,with two peaks – one at age 14 and another
at age 18. This bimodal distribution suggests that there may be two separate
age-dependent types of anorexia nervosa, which can be loosely separated into
child-onset and adult-onset anorexia nervosa. There is evidence of anorexia
in children as young as 7 years (Nielsen et al., 1997). However, the diagnostic
criteria state that anorexia occurs only in menorrhoeal (normal flow of the
menses) females. Although this actively discriminates against diagnosis of the
disorder in males, it does so also in children. Children may also meet atypical
characteristics of anorexia in terms of body dissatisfaction and extremely low
weight status. Children diagnosed with anorexia are almost always restrictive
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types and are less likely to present with depression (Peebles et al., 2006). With
a lower likelihood for additional co-morbidities and perceptual distortions, the
recovery rate in younger anorexic patients is higher, making early recognition
and intervention important before the disorder develops into adulthood.

Orthorexia nervosa

This type of restrictive eating is relatively new to the eating disorder literature.
It is not an official disorder and has received very limited attention from aca-
demics and practitioners alike. It can be described roughly as the obsessive
preoccupation of eating healthy, nutritious and perceptually nutritious foods
(Evillly, 2001). The obsession around superior foods means sufferers may
inappropriately label entire food groups as unhealthy, leading to an unbal-
anced diet and weight loss. Refusal to eat any perceptually ‘poor’ foods can
lead to social isolation via avoidance of communal or social situations where
food is integral. It has been reported that the prevalence of orthorexia nervosa
may be as high as 7 per cent, although this is likely to be biased towards testing
people with high social economic status (Donini et al., 2004; Bosi et al., 2007).
Many authors on this emerging disorder believe that it is closely associated with
obsessive-compulsive disorder and may be a derivative of this anxiety disorder.

(Sub-)types of eating disorders: bulimia nervosa and
over-consumption

Purging type and non-purging type

These two sub-types are both officially recognized by the DSM-IV-TR criteria for
bulimia nervosa. The criteria for whether a patient is a purging type or a non-
purging type bulimic is whether they use vomiting or pharmacological agents
to purge their stomachs of food, or whether they habitually use extreme phys-
ical activity or extreme dieting practices to lose/maintain weight. It should
be noted that it is integral to this disorder that the individual does employ
inappropriate compensatory responses, otherwise they would be diagnosed
with binge eating disorder. The vast majority of bulimics fall into the purging
sub-type, although exact proportions are unknown. What confounds the issue
further is that many purging sub-type bulimics also employ non-purging
techniques to control weight (Grave et al., 2008).

Night-eating syndrome

Night-eating syndrome is defined as extremely restricted eating followed by
overeating, and in some individuals binge eating, at night accompanied with
long periods of insomnia-type sleep disorders (Stunkard, 2002). The syndrome
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appears to have roots in both anxiety and disturbance of circadian rhythms
(Stunkard et al., 2005). Sufferers of this problem put on weight and become
obese. It is at this point that they are diagnosed. There are also non-obese
night-eaters within the wider population, but these individuals do not appear
to over-consume in terms of calories during the night and therefore are not
susceptible to gaining weight. Night-eating syndrome appears to respond very
well to pharmacological treatments. In nearly all cases, the prescription of
selective serotonin re-uptake inhibitors will eliminate the dysfunctional eating
(Miyaoka et al., 2003).

Sleep-related eating disorder

Sleep-related eating disorder is, as it sounds, a sleep disorder. However, suf-
ferers binge-eat while asleep in a similar fashion to sleepwalkers. They awake
in the morning and do not remember anything. This differs from night-
eating syndrome where the patient is fully aware that they are eating. This
disorder is so extreme that sufferers can become paranoid that someone is
playing tricks on them in their sleep. Interestingly, during an episode they eat
foods that they deny themselves while awake. Furthermore, this disorder is
related to dieting, alcoholism, drug abuse and, in most cases, runs in the
family.

Treating eating disorders

The treatment of eating disorders is often highly complex due to their aeti-
ology. Success rates and treatment strategies vary significantly between dis-
orders and depending on the individual’s co-morbidities. Further differences
depend on local funding and the expertise and theoretical adherence of local
practitioners. Broadly speaking, most interventions fall into one of four types:
interpersonal psychotherapy, cognitive behavioural therapy, family therapy
and pharmacotherapy. In extreme cases where risk to life is a factor, patients
may require hospitalization for an extended period. An inpatient treatment
regime is different from outpatient therapy, as the inpatient’s disorder will be
more pronounced. In addition, frequently observed co-morbidities are more
severe among inpatients, requiring a stricter treatment regime and round-
the-clock observation and care. In this section, the therapeutic approaches will
be outlined and their effectiveness evaluated.

Interpersonal psychotherapy

This approach to treating eating disorders has received comparatively little
research attention despite being one of the preferred treatment strategies.
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Interpersonal psychotherapy tries to pigeon-hole the themes within the
individual’s eating disorder into four distinct areas: grief (abnormally strong
reaction to loss), interpersonal role disputes (inability to resolve minor differ-
ences with others), role transitions (problems with natural developmental
changes within life) and interpersonal deficits (perceptually poor satisfaction
brought about by having too high standards and an inability to fulfil the role
wanted of them by others) (Fairburn, 2002b). Following characterization of
the themes within the individual’s experience of the disorder, the therapeutic
intervention moves to the treatment phase with weekly sessions where the
therapist attempts to get the patient to come up with and implement solutions
to their problems.

Interpersonal psychotherapy tends to be used within outpatient pro-
grammes, as outpatients have the ability to independently implement their
solutions and judge them for efficacy. Efficacy rates of interpersonal psycho-
therapy in bulimia nervosa (Fairburn et al., 1993, 2003) and binge eating
disorder (Hilbert et al., 2007) are similar to those of other psychological
interventions. The rate of success of interpersonal psychotherapy is around
40 per cent. There are several reasons why relatively few people make a
recovery after receiving interpersonal psychotherapy. The first is the need for
the therapist and patient to form a close relationship rooted in feelings of
trust. Trusting an individual who is effectively removing the patient’s primary
means of coping can be perceived as an attack rather than an intervention.
Moreover, if the patient also exhibits signs of personality disorders, specifically
borderline or dependency disorders, the intervention may only work as long as
the therapy sessions last. The patient may also become overly reliant on the
relationship with the therapist and the inevitable withdrawal will lead to a
re-emergence of the disordered patterns of eating.

Cognitive behavioural therapy

This is the most common form of therapy used to provide psychological sup-
port to patients attending eating disorder clinics. The technique can be quite
arduous to implement and requires rather extensive training and careful
assessment of the holistic experience of the eating disorders clinic before use. A
comprehensive guide to using cognitive-behavioural therapy with eating-
disordered individuals is offered by Waller et al (2007). Waller et al. offer a
guide to the stages of this intervention under the headings shown in Table 9.9.
Of these stages, the most important are the assessment, case formulation,
psycho-education, addressing central targets of the eating disorder (i.e. the
eating, weight and body image pathologies), preventing relapse and ending
the relationship. The theoretical underpinning of cognitive behavioural ther-
apy is to break the previous behavioural cycles and thought patterns that
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constitute the disorder. The main aim of this approach is to empower the
individual with the skills to cope with their disorder and co-morbidities. It tries
to show them the thought patterns that lead to the abnormal eating
behaviours and get them to come up with alternative solutions. This approach
targets the triggers to behaviour rather than trying to alter the behaviour itself.
In principle, if the triggers are identified and either removed or coped with, the
eating disorder cannot be manifested. Cognitive behavioural therapy requires
more active participation by the therapist than interpersonal psychotherapy.
In neither of these therapeutic interventions, however, is the therapist the
expert. Cognitive behavioural therapy interventions view the therapist as a
guide for the patient, while interpersonal psychotherapists play a more reflect-
ive role, bouncing back questions to the patient to help them to come up with

Table 9.9 Overview of the broad stages when offering cognitive behavioural therapy

Broad stages within implementing cognitive behavioural therapy
• Engagement of the patient (and significant others): initiating contact with the patient and

determining whether there are any significant individuals in their life that can aid in the
recovery process

• Assessment: medical, psychological, psychosocial and capability risk assessment
• Explanation of treatment and therapist/patient boundaries: setting out how the process

will work
• Comprehensive case formulation: creating a picture of the entire morbidity within

the patient
• Planning of treatment regime (with patient involvement): creating a plan for the therapy
• Motivational enhancement: understanding the strength of the patient’s desire to change

and formulating a relationship
• Psycho-education: empowering the patient with the ability to evaluate and change their

relationship with eating
• Introducing mealtime structure: ensuring that the patient sets up a strictly controlled

routine to eating and mealtimes – this includes meal duration, meal timing and inter-
meal intervals

• Addressing central targets: targeted discussion about the central themes of the patient’s
disorder, including a focus on thoughts and anxieties about eating, weight status and
body shape

• Monitoring weight gain: constantly ensuring that the patient is gaining weight; if this is
not the case, it may be time to resort to compulsory treatments

• Working on co-morbidities: any additional disorders identified in the assessment phase
need to be worked on after sufficient weight gain and progress with the eating disorder

• Relapse prevention: providing the patient with strategies to ensure they do not re-initiate
their old eating patterns

• Ending the therapist–patient relationship: allowing the patient to stand alone by slowly
withdrawing support – this may continue for a long time, as the patient will require
follow-up assessments
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solutions. Some people refer to this intervention as the ‘patient-as-scientist’,
exploring and finding logical and critical evidence for the assumptions they
make. During the therapeutic sessions, the patient can explore their disorder
and try to understand the inappropriate assumptions they are making. Once
identified, the patient is encouraged to empathize with others and may engage
in role reversals.

Cognitive behavioural therapy is completely effective in about 40 per cent
of bulimics, and at least 80 per cent will see a dramatic reduction in symp-
toms (Fairburn, 2002a). For anorexics the story is a little different, with serious
methodological issues and high rates of refusal to engage with cognitive
behavioural therapy. Of 5512 studies identified to have used cognitive
behavioural therapy, only six stand up to scientific rigour and of those only
two showed any positive effect in anorexia nervosa (Zandian et al., 2007).
However, it is well known that the short- and medium-term prognosis for
anorexia nervosa is poor and that most treatment strategies will fail. Therefore,
any strategy that is able to maintain the involvement of anorexic patients in
treatment will improve their long-term prospects.

Family therapy

Family therapy, as the name suggests, draws upon the family to help explain
an eating disorder and try to nullify those factors that have led to its manifest-
ation. By employing this approach, several assumptions are made. First, the
family contributes significantly not only to the cause of the disorder but also
to the deterioration of the patient. Second, the family is emotionally import-
ant to the patient. Third, the family is used as a source of advice and coping by
the patient. Fourth, family members are close enough to want to be involved
in the treatment of the patient. And fifth, family members have the physical,
intellectual and time investment capabilities to deal with the eating disorder
and provide adequate support for the patient. Only if these conditions are
satisfied can family therapy be beneficial as an intervention. If these condi-
tions are met, therapy usually takes the form of empowering the members of
the family to become involved in tackling the overt behaviours of the disorder,
thus breaking the sense of control the patient draws from the abnormal
behaviours, changing current familial dynamics and interactions. These inter-
actions culminate in better communication pathways within the family so
that each member can express valid grievances or emotions, as well as setting
rigid boundaries between the roles individuals have within the family unit.

Based on these limitations, it might be expected that this form of inter-
vention is only appropriate for patients who are young and yet to leave home,
or those that indicate at the assessment stage that the family is a source of
anxiety or is a trigger to abnormal eating patterns. Research indicates that this
is the case, as family therapy appears to work better for the adolescent and
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child-onset forms (Russel et al., 1987) than for the adult forms and that the
severity of the disorder also appears to have an effect on the outcome (Dare &
Eisler, 2002). The efficacy of family-based therapy, however, is unclear. Its
practice is widespread but always offered alongside other therapies. This
undermines our understanding of the intervention. Further research is required
of patients other than adolescent anorexics before conclusions can be made
about the use of family therapy.

Pharmacotherapy

Pharmacological treatments for eating disorders are widespread. Most patients
diagnosed with an eating disorder will be offered prescription drugs. The
majority of drugs offered target the serotonin neuro pathway indirectly
through selective serotonin re-uptake inhibitors (SSRIs). Treatment with such
inhibitors appears to be beneficial for bulimics, since serotonin within the
brain both acts as as a defence against depression and helps the patient to feel
more satiated. Unfortunately, however, SSRIs do not appear to work for
anorexic patients (Pederson et al., 2003) and may actually reinforce their pro-
pensity to lose weight (Bergh et al., 1996). Attempts at treatment with SSRIs in
anorexics has met with limited success, having none to relatively minor effects
on weight status. Furthermore, manipulating biochemistry in individuals that
are underweight is especially difficult. Doses that would be harmless to indi-
viduals of normal weight can produce dramatic side-effects in malnourished,
very underweight individuals. These side-effects lead patients to refuse to take
the drug, thus undermining any potential benefits this therapeutic interven-
tion might have. Moreover, drug treatments are never prescribed without psy-
chological interventions and so it is impossible to measure their effectiveness.
Some researchers believe that SSRIs negate the symptoms of obsessive-
compulsive disorder and ‘open the mind’ of the patient to psychological
treatments; however, there seems to be little support for this in anorexia ner-
vosa (Södersten et al., 2003). For bulimics, however, SSRIs appear to be fairly
effective, but they should be administered alongside psychological interven-
tions to provide a combined therapy for them.

Full-time inpatient clinics

Full-time care in the form of inpatient clinics may be needed for the more
severe forms of anorexia nervosa. On the other hand, bulimia nervosa and
other eating disorders rarely require full-time support due to the very low
likelihood that the disorder will result in death. If there is a direct threat to
the life of an anorexic patient, an inpatient programme may be necessary.
Medical irregularities such as heart complaints, unresponsiveness to outpatient
treatment, extremely fast weight loss or very low weight status are all grounds
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for admitting an anorexic patient to an inpatient clinic. Some patients realize
the severity of their illness and voluntarily admit themselves to an inpatient
unit. As a last resort, they can be sectioned under the Mental Health Act.
The 24-hour care provided by the clinic ensures that the patient cannot lose
further weight and that they turn up to therapy sessions. To ensure that the
patient cannot lose weight, the various professionals within the clinic are able
to employ measures not possible with other treatment regimes7. These come
under the relatively benign title of ‘compulsory interventions’. This may
include force feeding (often termed a re-feeding strategy), forced therapeutic
sessions and forced psychopharmacological compliance. Depending on avail-
able resources, the patient may be placed on a psychiatric ward alongside
people with other psychological disorders, which can be an additional source
of anxiety. For long-term efficacy, it is important where possible for specialist
clinics to be used instead of general psychiatric units (Wolfe & Grimby, 2003).
In the case of forced admissions, the patient is unlikely to be compliant and
the intervention could in fact have a negative short-term effect on any poten-
tial recovery. Therefore, forced intervention is used as a last resort (Woodside,
2002) and it must not become a battle for power or control between the
patient and the clinician (Treasure, 2002).

Inpatient clinics are about 50 per cent effective in terms of treatment and
relapse (McKenzie & Joyce, 1992). Compared with other therapeutic interven-
tions, the inpatient approach is the most expensive and time-consuming.
However, it does allow concentrated intervention and provides the patient
with a ‘sterile’ environment in which to explore their disorder and, hopefully,
overcome it.

Each of the above treatment regimes is embedded within theoretical
explanations of eating disorders. Some, such as interpersonal psychotherapy
and cognitive behavioural therapy, could be considered to offer similar inter-
ventions. To be most effective, a combined strategy should be used, with a team
of experts offering all sorts of therapeutic intervention. However, even the
efficacy of such a combined approach to ‘curing’ eating disorders is poor and
relapse rates are high. This is especially true of anorexia nervosa. To help reduce
relapse, the best way forward is to empower patients to manage their own
disorder effectively. Recognition of and targeted intervention on the triggers
for the abnormal eating behaviour will also aid patients in controlling their
disorder. Furthermore, effective treatment of the individual co-morbidities
that accompany eating disorders help to reduce relapse rates. Until such
time as more effective treatment regimes become available, these are the best
strategies.

7 Practitioners do not tend to adopt these practices in the modern therapeutic setting. How-
ever, they do still have the ability to do so if they feel it is appropriate.
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Summary

Eating disorders are very hard to define and conceptualize. Within individual-
istic cultures where societal values are focused on each individual’s uniqueness
and their right to express that uniqueness, defining anyone as ‘abnormal’ is
especially difficult. In such cases, psychologists draw on the DSM-IV-TR criteria
for psychological disorders. In this way, the experienced practitioner is able to
offer potential interventions that will enable the patient to recover from their
dysfunctional perceptions of the world and/or of themself. Contrary to most
people’s perceptions, eating disorders are relatively rare, with only about 2 per
cent of the general population being affected; more women than men are
affected.

The aetiology of eating disorders is extremely complex and there are both
biological and psychological explanations for the disorder. The main biologi-
cal explanations are based within the serotonergic neurotransmitter pathway
in the brain and within the receptor known as 5-HT2A in particular. The psy-
chological explanations focus on many different aspects of life, including
childhood, thought processes and family environment. Support for either type
of explanation on its own is relatively weak, with many conflicting reports
within the published literature. Perhaps a combination of biological predis-
position and cognitive thought patterns is the best way of addressing how
eating disorders manifest. Explaining the causes of eating disorders is very
difficult, as they have a highly individual element to them and rarely present
without other psychological disturbance. Moreover, there are several officially
and unofficially recognized sub-types and variants of both anorexia nervosa
and bulimia nervosa. This further compounds our ability to characterize and
treat eating disorders effectively.

Just as the aetiology of eating disorders is complex, so are the potential
approaches to treating them. Different practitioners favour different means of
intervening in the process and development of eating disorders. Relapse rates
are high and the efficacy of treatment regimes is relatively low. Eating dis-
orders are dangerous, distressing and dysfunctional for both the patient and
their significant others. More research is required and the hope for eating dis-
orders researchers is that they can devise more effective treatments for patients
with anorexia nervosa. Treatments for people with other eating disorders
appear to be much more successful.
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10 Tying up loose ends
Towards a combined theory
of eating behaviour

What we have covered in this book

The study of eating behaviour is extremely diverse and draws on the experience
of professionals in many different fields. Academics from the more bio-
logical end of the spectrum offer insight into the mechanisms of appetite
regulation and control, which feeds into pharmacology research culminating
in specific and targeted drug treatments for aiding weight loss or weight gain.
Psychologists from four main perspectives – developmental, cognitive, social
and individual differences – also offer unique field-specific insights that offer
explanations about almost all aspects of eating behaviour. Social psychologists
provide characterizations of environmental influences on eating behaviour
and describe the pressures to eat (or not) from a cultural and social perspective.
Although these different areas, taken at face value, appear to be independent
of each other, it is possible to bring them together, albeit in a particularly
complex model, to explain human eating behaviour. Stand-alone, discipline-
specific explanations have been found to be poor predictors of an individual’s
eating behaviour. Eating, like all other aspects of human behaviour, is a
complex process and needs to be seen from multiple perspectives. Based on
the information presented here, this final chapter draws together the various
threads to offer an overall model of eating behaviour.

The main objective of this book is to provide a concise explanation of
human eating behaviour. It offers a grounding in all aspects of eating behaviour
from the biological to the psychological to the abnormal. Chapter 2 details the
neurotransmitters and regions within the brain that control eating behaviour
and provide the impetus and drive to search for and consume food. Without
the brain’s involvement in appetite regulation, a person would not know that
they were hungry, whether they liked a particular food, or have the motiv-
ation to continue to eat. The release of key neurotransmitters from neurons
in the hypothalamus is responsible for these behaviours. Neuropeptide-Y
(hunger), orexin A and dopamine (motivation and wanting), opioids (liking),



cocaine and amphetamine regulated transcript, serotonin, and corticotropin
releasing factor (fullness) are the main neurotransmitters concerned with
eating behaviour and provide the targets for most appetite-related drugs.
Chapter 3 builds on the central mechanisms of appetite regulation by con-
sidering the repercussions of consuming food for the periphery and particu-
larly for the digestive system. The chapter looks at the role of the stomach,
intestines and adipose tissue in communicating to the brain about current
energy storage and digestion. Hormones released from the periphery that are
important to appetite regulation include ghrelin (hunger), cholecystokinin
(upper digestive tract), peptide YY (lower digestive tract), insulin (control of
glucose in the blood) and leptin (signal for how much fat tissue is currently
stored). Together, Chapters 2 and 3 offer an overview of the biological controls
involved in appetite regulation and which provide a physical domain for
the psychological concepts to operate in.

Chapter 4 considers the developmental aspects of eating behaviour. The
important childhood variables are discussed and a rough guide given to the
ages at which they occur. The importance of learning within habitual diet
formation is addressed, culminating in an exploration of the concepts of food
neophobia and picky/fussy eating. Food neophobia is described as a reluctance
to try, or avoidance of, new foods. It is a natural progression with a peak
between the ages of 2 and 6 years. Although an evolutionarily desirable trait, it
may develop into a more problematic behaviour known as picky/fussy eating,
which results in a poor diet in adolescence and adulthood. Picky/fussy chil-
dren come to rely increasingly on energy-dense, highly hedonic foodstuffs,
resulting in a diet of poor nutritional quality. This inevitably leads to weight
gain and obesity as the child ages, as well as creating a habitual diet that can
lead potentially to ill-health.

Habits and behaviours learned in childhood form the basic assumptions
about what constitutes potential food sources and acceptable meals, both in
terms of healthy diets and food preferences. These assumptions manifest in
cognitive schemata or ‘scripts’ that the individual uses when making food
choices. Although bound to some degree within energy cost–benefit analysis,
food choices in humans are firmly controlled by expectations around both the
taste and energy value of a food. It is this expectancy that predicts which
foods people choose to eat, as well as provides an explanation of why it is so
hard to alter an individual’s diet. In addition to the concepts that underlie
food choice, there are other important factors that prohibit certain foods or
eating practices. For cultural or religious reasons, some foods cannot be eaten
without serious social repercussions. Thus food choice is based not only on
factors that make us approach foods but also on factors that make us avoid them.

The social and environmental features of eating behaviour addressed in
Chapter 6 are complex and wide ranging. Irrespective of an individual’s food
choice and habitual diet, anyone can, and will, alter their behaviour within a
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group context. Strength of attitude towards foods and eating predicts the type
of behaviour expressed in the group setting. The theory of reasoned action,
theory of planned behaviour and theory of trying all offer insight into changes
to an individual’s habitual diet in the public arena and suggest that the percep-
tions of social stereotypes and perceived behavioural control of the situation
will all come together to further predict human food choice. Furthermore, the
presence or absence of others also affects how much is eaten in terms of portion
size. Eating in groups invariably means that individuals eat more than they
normally would, as the social situation distracts attentional resources from
monitoring the amount of food eaten. Specific members of the group may also
have differing impacts on an individual’s eating behaviour. If a person wishes
to endear themself to another person in the group, they might attempt to
model another’s eating behaviour or in some way try to impress others through
their food choices and/or amount consumed. Females in particular may try
to portray a feminine ideal through food to avoid negative social judgements
from the male members of the group. This impression is borne out of percep-
tions about personal body image and potential attractiveness, which are heav-
ily influenced by media representations of the ‘thin ideal’. This perception of
body image and its role within food choice and impression management may
be attenuated by cultural or religious beliefs. Despite the power of the media,
both cultural and religious beliefs may allow the individual to view their body
image based on its functional capacity rather than aesthetics.

The information provided in the first six chapters is generic in nature and
cannot explain the variance seen in people’s eating behaviour. Individuality in
eating behaviour is explained in Chapter 7 primarily through the roles of cog-
nitive restraint, emotional eating and disinhibition. Cognitive restraint is a
concept whereby an individual attempts to control their intake through psy-
chological means rather than relying on their biological digestive feedback
(i.e. satiation and satiety). Emotional eaters are people who consume food
when they are down or in an attempt to avoid focusing on especially strong or
distressing emotions. Disinhibition is the inability to maintain attention on
food intake in the presence of other distracting information. This last compon-
ent combines well with the environmental ideas and theories around eating
behaviour to explain why people eat in the presence of food cues even if they
are not hungry, a process known as external eating. These individual com-
ponents can combine to create a unique set of eating behaviours that provide a
strong framework to predict how specific individuals interact and react to food.

Chapters 8 and 9 explore what happens when eating behaviour goes
wrong. Chapter 8 explores the causes, consequences and treatment regimes for
overweight and obesity. We find that it is not so easy to define obesity and that
treatment regimes are fairly ineffective. Surgical interventions aside, dieting
and pharmacological treatments in obesity are relatively weak in terms of their
efficacy and appear to rely heavily on personal motivation to lose weight. For
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obesity, we discover that prevention is better than a cure, although even this
appears to be faltering in the current obesogenic environment. Chapter 9
explores what happens to people who develop an eating disorder. Although
the main focus is on anorexia nervosa and bulimia nervosa, other eating dis-
orders are discussed and the traditional eating disorders are characterized
into sub-types. Unlike obesity, defining eating disorders is relatively straight-
forward if reliant on a mixture of diagnostic criteria, potential for harm and a
well-trained and experienced practitioner. Further differences from obesity are
observed in the comparative complexity of the aetiology of eating disorders.
Many potential causes of eating disorders have been offered from both a bio-
logical and a psychological perspective. However, evidence for and against each
perspective suggests marked inter-individual differences and the presence or
absence of other psychological disorders concurrent with the eating disorder.
Finally, the relative success of treatment regimes for eating disorders is also
shown to vary. In particular, treatment for anorexia nervosa is not that suc-
cessful, whereas interventions for other eating disorders enjoy much higher
rates of success.

Towards a combined model of eating behaviour

For some time the various sub-fields of eating behaviour have struggled alone.
We have finally reached the stage where all the various components of eating
behaviour can be brought together and the relative merits and impacts of each
evaluated. Figure 10.1 offers a schematic representation of how the various
aspects of eating behaviour and disorders interact and develop. The emphasis
is on the development of food choice and the various factors that impact on it.
In essence, at any stage from childhood to adulthood something can go wrong
and an eating disorder develop.

It should now be evident to the reader that eating behaviour is not a
simple process of putting hand to mouth. Eating behaviour is subject to the
complex interplay of many factors. However, even the most bizarre behaviours
and disorders associated with eating can be explained. For example, anorexia
nervosa could be considered a very extreme version of restrained eating, while
bulimia nervosa has its roots in emotional eating. And there are indications
of similar behaviours, if less extreme in nature, in the general population, most
of whom will never develop an eating disorder.

Two spheres of influence affect all human behaviour, including eating
behaviour. The age-old argument between nature and nurture is just as impor-
tant to the eating behaviourist as to any other scientist. A complex interaction
between genes and environment provides the setting for eating behaviours
to develop both throughout childhood and through the rest of life. We never
stop trying new foods and are continuously exposed to pressures that impinge
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on all aspects of our lives. The relatively individual experiences within the
developmental process lead to a strong set of cognitive schemata around food.
What is acceptable, and what is not, is bound up in the learned processes
of food preferences. Social pressures can come together to create a unique
and individual perspective on food and eating through altering cognitive
decision-making processes.

Poor long-term food choices, probably the result of poor recovery from
food neophobia in childhood and the propensity to disinhibit or eat in the
absence of hunger, have led to the rapid rise in obesity. Obesity is becoming
the ‘normal’ nutritional status of people worldwide. Something must be done
to rectify the current obesogenic environment where highly hedonic energy-
dense foodstuffs are readily available for minimal investment of time and
effort. If the current phenomenon continues to its logical conclusion, the
financial and health service implications for the world’s economies are set to
worsen. To combat the rising prevalence in obesity will require the combined
effort of governments and the private sector. Successful treatment regimes
need to be identified and made widely available, and comprehensive preven-
tion strategies need to be developed, delivered and evaluated. It is unlikely that
the same processes for other successful health intervention policies will be
effective for obesity. Unlike smoking and alcohol consumption, which are
borne out of addiction to specific substances, obesity develops through the
natural expression of an essential need – eating. It may be that the only way
to deal with the obesity pandemic is to create an environment where it ‘pays’
to be hyper-vigilant about every food choice. However, creating such an
environment is likely to have the unwanted side-effect of increasing the preva-
lence of eating disorders. Few targeted obesity interventions are available,
especially for children. Those that are available rely exclusively on the indi-
vidual’s motivation to lose or maintain weight. If we have learned anything
over the last thirty years, motivation alone is not enough to prevent weight
gain and eventual onset of obesity. Without the creation of dedicated profes-
sional services specialized in the intervention of obesity at all levels, it is
unlikely that any strategy will work. Increasing awareness is simply not enough.

Conclusions

Eating behaviour is both complex and elegant at the same time. Advances in
research techniques and scientific investigation have blown the field of appe-
tite regulation and eating behaviour wide open. We now know so much more
about the subject than we did even ten years ago. There really is a renaissance
in the subject and it is an interesting time to be a researcher of eating
behaviour in humans. Every year there is a revolutionary discovery within the
field. Irrespective of your specific interest, eating behaviour has many frontiers
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to explore. Our obsession with food and eating is boundless. It permeates our
thoughts and takes up a lot of our life. We do not appear to be bored with
endless television programming and even whole channels dedicated to the
production, collection, preparation and consumption of food. So there is only
one thing really left to say and that is, long may it continue!

TYING UP LOOSE ENDS 173



Appendix 1
The neurochemistry of
appetite regulation

Neuropeptide Y

Neuropeptide Y (NPY) producing neurons are structurally connected to the
lateral hypothalamic area (Tritos et al., 1998) and paraventricular nucleus
(Blundell, 1991). High densities of NPY have also been observed in the locus
ceruleus and brainstem (Hillebrand et al., 2002). This widespread distribution
is mirrored by the equally widespread occurrence of the NPY receptors,
Y1 and Y5, which have been strongly linked with the initiation of feeding
behaviours (Kalra et al., 1999). NPY neurons gradually increase production
and release of neurotransmitters over time until a threshold is reached and a
meal is started. Therefore, unlike all other appetite-related biochemicals, NPY
is controlled predominantly by the time of day and is not dependent on
any other appetite-related neurotransmitter. This characteristic defines NPY
as the first episodic biochemical that initiates eating behaviour. Although time
is the pertinent factor for NPY release, its strength is attenuated by other
signals, especially the longer-lasting tonic signals that adjust the episodic
system based on current energy stores. Neuropeptide Y does not act alone; it is
‘helped’ by agouti-related protein.

Agouti-related protein

Agouti-related protein (AGRP) was first discovered in the cells of the skin,
where it causes a yellow pigmentation (Bultman et al., 1992). It was related to
eating because animals that have too much AGRP are usually obese. This led to
the discovery of a similar neurotransmitter in the arcuate nucleus of humans
(Ollmann et al., 1997). AGRP is released with NPY, and together they create a
powerful orexigenic response (Hahn et al., 1998). How AGRP acts in the brain
is still a matter of rigorous debate. Research currently suggests that AGRP not
only increases food intake but may also control an individual’s macronutrient
selection (Wirth & Giraudo, 2000). Alterations in macronutrient intake as
a result of increased AGRP in the hypothalamus appear to be specific to fat



intake. Preferentially eating foods high in fat leads to weight gain and obesity.
Furthermore, minor mutations in the human AGRP gene have been linked to
anorexia and obesity (Hillebrand et al., 2002). Essentially, AGRP combines
with NPY to create a physiological state that readies an individual to consume
food. Together, NPY and AGRP make us ‘think’ we are hungry and that it is
time to eat a meal.

Cocaine and amphetamine regulated transcript

Cocaine and amphetamine regulated transcript (CART) was first identified
in the regions of the brain that are active when an individual takes psycho-
active drugs (Douglass et al., 1995). Both cocaine and amphetamine work
through binding with naturally occurring CART receptors in the brain. More
recently, this peptide has been found in larger quantities in the hypo-
thalamus, specifically in the nuclei related to feeding (Gautvik et al., 1996).
When injected into the brain, CART inhibits eating behaviour in animals
that have been put on a 24-hour fast, leading some researchers to believe
that CART is the most powerful anorexigenic neurotransmitter known (Kalra
et al., 1999). Evidence for this view comes from experimental work that has
shown a strong mutual suppressive interaction between CART and NPY.
Other researchers are more cautious, citing that CART knockout mice1 have
a normal body weight and food intake (Bannon et al., 2000). Until a spe-
cific receptor is identified (Vicentic et al., 2006), the role of CART in appetite
regulation will remain unclear. However, we do know that CART is invol-
ved in appetite regulation and attenuates the control of NPY within the
arcuate nucleus.

Pro-opiomelanocortin

A small group of neurons that produce pro-opiomelanocortin (POMC) exist in
the arcuate nucleus (Carr, 2002). POMC neurons innervate key feeding-related
areas such as the paraventricular nucleus. Interestingly, POMC neurons create
several different neurotransmitters involved in appetite regulation and they
are co-released alongside CART. Essentially, they play a similar role with CART
to that played by AGRP with NPY. Chief among the neurotransmitters of
POMC neurons is alpha melanocyte-stimulating hormone (αMSH). Central
infusion of αMSH decreases food intake and increases energy expenditure in
rodents (Forbes et al., 2001), which can be reversed by administration of

1 These are mice that cannot naturally create CART in their brain because of a genetic mutation.

APPENDIX 1 175



a melanocortin-receptor 3/4 antagonist2 (Adage et al., 2001). Humans (Vaisse
et al., 1998) and animals (Huszer et al., 1997) that lack melanocortin-receptor
4 are obese and overeat. αMSH does not affect energy intake in the short term,
as stopping αMSH from working does not affect the quantity of food eaten
(Schioth et al., 1998). A long-term infusion of αMSH antagonist does, however,
lead to obesity. This suggests that αMSH may be a target for more long-
term (tonic) manipulations of episodic appetite regulation or ensures the
suppression of behaviours related to appetite regulation.

Melanin-concentrating hormone

It is generally accepted that melanin-concentrating hormone (MCH) is down-
stream3 of NPY, as it has both structural links with the arcuate nucleus and
administration of NPY increases MCH (Hillebrand et al., 2002). Moreover,
compared with NPY, MCH has a shorter stimulation effect on the duration of
eating. Currently, two receptors have been found for MCH, with MCH-R2
being more important than MCH-R1 in appetite regulation. Without MCH,
animals will not eat, and production and release of this neurotransmitter
is found during fasting (Ahima & Osei, 2001). Moreover, over-expression of
MCH results in obesity (Ludwig et al., 2001). Genetic models of the increase
of MCH production show spontaneous obesity even in mice on a low-fat diet
(Bergen et al., 1999); however, there is conflicting evidence, as MCH at low
doses decreases food intake (Presse et al., 1996). Altogether, this would suggest
that MCH is reliant on another neurotransmitter responsible for eating or is a
‘link in the chain’ rather than naturally initiating feeding on its own. Its exact
behavioural role is ambiguous, but it is definitely involved in initiating a meal.

Orexin A and orexin B

Orexin A and orexin B are neurotransmitters within the hypocretin family that
are important to eating behaviour. Orexins A and B were first discovered in
1999 in the lateral hypothalamic area and perifornical area of the rat brain.
Both orexins have been associated with feeding behaviour (Ahima & Osei,
2001), with orexin A being a more potent appetite stimulator than orexin B
(Sakurai et al., 1998). Like NPY and MCH, orexins (especially orexin A) are
found in high concentrations during fasting. Most authors agree that orexins

2 These are drugs that block the receptors and stop them from working.
3 This means it requires a signal from another neurotransmitter to release its own neuro-

transmitter. Unlike NPY, which releases its neurotransmitters dependent on the time of day, it will do
nothing until NPY binds to its receptors and causes it to release MCH.
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are controlled by NPY, as orexins are less effective at stimulating feeding and
have receptors and structural links with NPY/AGRP neurons. Structurally,
orexin neurons also provide a feedback loop to the arcuate nucleus (Sakurai
et al., 1998), inhibiting POMC cells and increasing the release of NPY. The
involvement of orexins in appetite regulation is unquestionable; however,
evidence for their exact role is limited, especially in terms of receptor sub-types.
To date, two receptors for orexin have been isolated (Al-Barazanji et al., 2001)
and different preferences for receptors A and B have been reported (Smart et
al., 1999). Although these receptors are found throughout the brain, the sub-
types have different distributions (Al-Barazanji et al., 2001). Orexin 1 receptor
(O1R) is expressed in the lateral hypothalamic area, whereas orexin 2 receptor
(O2R) is found in the paraventricular nucleus (Cutler et al., 1999). The two
orexins have an equal ability to bind with O2R, but orexin A has a ten-fold
preference for O1R compared with orexin B. Also, infusions of orexin A into
the lateral hypothalamic area and paraventricular nucleus result in initiation
of eating, suggesting an important role for O2R (Kalra et al., 1999). However, it
is unclear why orexin A and orexin B have the same affinity for O2R but
differing effects on feeding. One possible explanation could be the multi-
functional role of orexins – feeding, drinking (Kunii et al., 1999), arousal
(Hagan et al., 1999) and keeping us awake (Piper et al., 2000). The most likely
explanation, however, is that O1R is the more important receptor for meal
initiation (Rodgers et al., 2002). Moreover, the inhibition of O1R causes the
loss of orexin A-induced overeating (Rodgers et al., 2001). This would explain
the different appetite-related effects of the orexins based on receptor affinity4.
The available evidence would suggest that, overall, the orexins are involved in
cognitions and awareness (Voisin et al., 2003) around searching for food rather
than direct episodic meal initiation, which is more likely to be controlled by
the arcuate nucleus and its related neurotransmitters.

Corticotropin releasing factor

Corticotropin releasing factor (CRF) is widely accepted as the hypothalamic
factor that terminates eating. There are two known receptors for CRF; however,
it is unclear which is involved in feeding behaviour. What is known is
that central infusion of CRF produces anorexia in normal and fasted animals
(Morley & Levine, 1982). The anorexic action of CRF is limited to the paraven-
tricular nucleus, as only micro-injections to this region inhibit NPY-induced
eating (Heinrichs et al., 1993). Another member of the CRF family that has a
more potent effect on feeding behaviour has also been isolated. Urocortin

4 The propensity for a receptor to bind with one neurotransmitter rather than another.
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shares a 45 per cent homology with CRF5. It selectively binds to CRF-2R better
than CRF and central and peripheral infusion of urocortin increases satiation,
reduces meal size and increases satiety (Pan & Kastin, 2008). This suggests
that urocortin has both episodic and tonic roles (Spina et al., 1996). Finally,
there are two other types of urocortin (Uro II and Uro III), although their
physiological functions and effects have yet to be elucidated.

Serotonin

For the last 25 years, serotonin (5-hydroxytryptamine or 5-HT) has been linked
with satiation and satiety (Blundell, 1977) more than any other monoamine
(Halford et al., 2004a), including dopamine, noradrenaline and histamine.
Increasing 5-HT by direct infusion into the brain decreases meal size and eat-
ing rate, causing early termination of a meal. Furthermore, no compensatory
effect has been observed in animals or humans through increasing the number
of meals eaten or by decreasing satiety, which suggests that 5-HT also has
affects on satiety (Halford et al., 2003). Serotonin production is dependent
on tryptophan, which is absorbed in our diets through carbohydrate intake
(Blundell et al., 1995). Guy et al. (1988) described structural connections
between 5-HT terminals and NPY-producing neurons’ dendrites in the arcuate
nucleus. This shows that the serotonin system directly inhibits the production
and release of NPY (Dube et al., 1992). The importance of serotonin in appetite
regulation is reflected in its being the neurotransmitter most often targeted
in pharmacological treatments for obesity. The receptors for serotonin that
have been consistently shown to be involved in appetite regulation are 5-HT2C,
5-HT1A and 5-HT1B. The most important of these receptors is 5-HT2C, which has
been shown to inhibit food intake. If 5-HT2C is removed through genetic
manipulation, the animal will quickly become obese through overeating.

Dopamine and noradrenaline

Dopamine and noradrenaline are important neurotransmitters in the control
of food intake. Animals that do not have the ability to create the dopamine
neurotransmitter cannot initiate a meal (Meister, 2007). Furthermore, dopa-
mine is associated with meal duration and also appears to be associated
with meal frequency (Meguid et al., 2000). Research into the exact effects
of dopamine is ongoing. However, dopamine is a strong orexigenic signal
that interacts with the other large amine pathways to control meal size and

5 This means that CRF shares 45 per cent of the same chain of amino acids – the building blocks
of proteins and therefore most biological structures and chemicals – as urocortin.
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energy intake throughout the day. Dopamine is also important in the reward
pathways, or, more specifically, in the motivations associated with eating.
Noradrenaline appears to be heavily involved in satiety. Destruction of nor-
adrenaline neurons results in overeating and obesity and direct infusion
into the brain causes under-consumption. Taken together, these two amines
are implicated in eating behaviour and appear to have distinct and highly
specialized roles in appetite regulation.
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Appendix 2
Hormonal control of
appetite regulation

Ghrelin

Ghrelin is the first episodic orexigenic signal to be discovered outside of the
central nervous system (Inui, 2001). It is created by specialist cells in the stom-
ach (Wren et al., 2001) and is released into the circulatory system (Date et al.,
2000). Ghrelin promotes feeding and is attenuated by tonic signals released
from fat tissue (namely leptin). Episodic ghrelin concentrations fluctuate
throughout the day with three distinct peaks just before mealtimes. Ghrelin
concentrations in the blood are lower in people with a high percentage of
body fat and high fasting concentrations of insulin and leptin. It has also been
shown to be significantly lower in obese people compared with lean controls
(Tschöp et al., 2001). Ghrelin can block NPY receptors (NPY-R1) (Lawrence
et al., 2002) and a single peripheral injection causes activation of NPY-
releasing neurons (Wang et al., 2002). This suggests that ghrelin acts through
NPY in the arcuate nucleus causing meal initiation (Cummings et al., 2002).
Due to its unique nature, the attention given to ghrelin was intense for a few
years, but has since begun to wane. The advances in our understanding of all
aspects of appetite regulation over the last few years can be attributed to the
discovery and isolation of ghrelin. To say that the brain may be subservient to
the body in some specific circumstances would have been unheard of ten years
ago. Today, scientists have a greater understanding of the gut–brain interaction
and a more accurate, if a little more complex, model to work with.

Insulin and glucagon

Insulin is integral to glucose utilization in the body. Most cells cannot take
glucose directly from the blood without the metabolic consequences of insu-
lin. Therefore, without the release of insulin from the pancreas, glucose will
remain in the blood and the cells of the body will begin to starve. The absence
or unresponsiveness of insulin is known as diabetes. Diabetes has two known
sub-types: type-I and type-II. Type-I diabetes is an autoimmune disorder that



results in the immune system inappropriately identifying the pancreas as a
foreign body and destroying the insulin-creating beta cells within it. Type-II
diabetes used to be known as adult-onset diabetes, as it was usually associated
with excessive weight that causes insensitivity to insulin through continu-
ously high concentrations of glucose in the blood. The current obesogenic
environment and high prevalence of childhood obesity across the world has
meant that this disorder has had to be renamed.

The main function of insulin is to alter the metabolism of adipose, liver
and bone cells to start absorbing glucose from the blood for storage. In addition
to this role, insulin receptors are also found throughout the hypothalamus
and specifically NPY/AGRP and POMC neurons (Wanting Xu et al., 2005).
When insulin is injected directly into the brain it reduces eating behaviour
(Vettor et al., 2002), suggesting that it has properties that make it an episodic
anorexigenic appetite-related hormone.

Pancreatic glucagon opposes the action of insulin by increasing the
amount of glucose in circulation. The target for glucagon is the liver, where it
causes the metabolism of glycogen stores into glucose. It does not have the
same far-reaching effects as insulin and does not appear to have much of
an effect on appetite. As such, it has received little attention within the
appetite literature. Other members of the same hormonal family as glucagon
– glucagon-like peptide 1 (GLP-1) peptide 2 (GLP-2) – are released further down
in the digestive system and appear to have greater ramifications for appetite
regulation.

Cholecystokinin

Cholecystokinin (CCK) plays a role as a signalling molecule both centrally and
peripherally and is found throughout the gastrointestinal tract but predomin-
antly in the duodenum and jejunum (Moran, 2000). The ability of CCK to
inhibit food intake episodically has been known since 1973 (Gibbs et al.,
1973). CCK was found to reduce meal size and duration without causing harm.
Furthermore, the injection of CCK had no effect on water intake and the
behavioural responses were consistent with satiation and satiety. Since this
original study, much research has focused on the role of CCK in feeding. It is
now known that endogenous CCK is released in response to nutrients in the
blood, specifically fat and protein (Halford et al., 2003), and results in elevated
subjective feelings of fullness (Burton-Freeman et al., 2002). CCK has two
known receptors: CCKA and CCKB. It is the CCKA sub-type that is most import-
ant in feeding behaviours (Lieverse et al., 1994). CCKA receptors are found
throughout the gut and related organs, as well as the vagal nerve and a number
of key brain structures. In contrast, the CCKB receptor sub-type is more promin-
ent centrally and is widely distributed throughout the brain (Moran, 2000).
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Taken together, all this information suggests that CCK is a potent satiety-
inducing hormone that monitors fatty acid or lipid concentrations in the
circulatory system, and energy regulation is controlled by CCKA receptors
(Halford et al., 2003).

Glucagon-like peptide 1 and peptide 2

Glucagon-like peptide 1 (GLP-1) targets the stomach and appetite-related
regions in the brain. It increases gastric emptying time and therefore controls
the release of chyme from the stomach. Thus, GLP-1 informs the stomach
whether there is room in the intestine for more food to be processed (digestion,
absorption or excretion) (Nauck et al., 1997). Another consequence of GLP-1 is
that the release of digestive juices from the pancreas and stomach are stopped.
Here, GLP-1 informs the rest of the digestive system that the food is now lower
down and the enzymes are no longer required. Centrally, GLP-1 appears to
have strong episodic effects but they last for only a short time (Deacon et al.,
1998). This means that GLP-1 needs to be maintained at a high concentration
in the circulatory system to have any effect on appetite regulation. Unlike
CCK, GLP-1 does not have to target the vagal nerve and the brainstem to alter
eating behaviour. Receptors for GLP-1 are found in both the arcuate nucleus
and paraventricular nucleus, which suggests that GLP-1 manipulates NPY/
AGRP, CART/POMC and CRF interactions. The message that it sends to the
brain is ‘do not worry, we have food in the system and we are working on it, do
not eat anything else until I stop telling you that’.

GLP-2 may share structural similarities with GLP-1 but it appears to have
very different effects. Injections of GLP-2 do not seem to affect eating behaviour
or food intake and do not affect gastric emptying (Schmidt et al., 2003). It
would appear that GLP-2 is involved more in the mechanics of moving the
food through the small and large intestines rather than on the content or
appetite regulation of food.

Peptide YY

Peptide YY (PYY) is a member of the pancreatic polypeptide family and is
released from the ileum in response to food (Adrian et al., 1985). It competes
for the same receptors as NPY and effectively blocks NPY’s communication
within the brain. Due to its structural similarities with NPY, some researchers
(Morley et al., 1985) have suggested that PYY is a potent orexigenic peptide;
however, injecting PYY into the arcuate nucleus has shown it to have an
anorexigenic effect (Kelner & Helmuth, 2003). What is now known is that
PYY inhibits food intake and reduces appetite (Batterham et al., 2002). The
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concentration of PYY is also lower in the blood of obese individuals (Batterham
et al., 2003) and may become unresponsive to food intake in some types of
obesity (Daousi et al., 2005; English et al., 2006). This suggests that PYY is a
potent satiety factor in humans and is likely to work via active competition
with NPY (Kelner & Helmuth, 2003).

Leptin

Leptin is a tonic signal that is released by adipose tissue to signify current levels
of stored energy (in the form of fat) in the body (Maffei et al., 1995). Leptin
was found to be absent in a small group of rodents that suffered from severe
early-onset morbid obesity caused by extreme overeating (Pelleymounter
et al., 1995). Its absence was due to a genetic mutation that meant the rodents
could not create leptin. When leptin was injected into the animals, all the
observed effects were lost and the animals quickly lost weight (Pelleymounter
et al., 1997). Although hailed as the cure for obesity in the mid-1990s, it was
soon found that most obese animals and humans have higher, not lower,
concentrations of natural leptin than lean individuals. Following extensive
screening, only one family living in rural Pakistan has been identified as being
obese due to leptin abnormalities. This does not rule out a role for leptin in the
pathogenesis of obesity entirely, as long-term obesity may result in insensitiv-
ity to leptin in the same way as diabetics become insensitive to insulin. Thus
they may not respond to high levels of leptin in the same way as other people.
Either way, insensitivity to leptin would be a consequence rather than a cause
of obesity. When leptin is injected into the brain, or the blood, it causes a
dramatic reduction in food intake. It targets all aspects of appetite regulation
and specifically decreases the activity of NPY/AGRP, orexin-A and ghrelin, and
increases the CART, CRF and CCK signals.

Adiponectin

Adiponectin is one of the most abundant tonic signals released from the
adipose tissue (Vendrell et al., 2004). Recent evidence points to adiponectin
having a role in improving insulin sensitivity to glucose (Scherer et al., 1995)
and preventing liver damage (Masaki et al., 2004). Adiponectin concentrations
in the blood are much higher than those of any other hormone, but are lower
in obese individuals and increase with moderate weight loss (Ouchi et al.,
1999). Preliminary evidence suggested that adiponectin increases after a meal
in obese participants (English et al., 2003). However, this finding has yet to
be replicated (Karlsson et al., 2004). It is likely that the results obtained
by English et al. (2003) are an anomaly; indeed, the authors themselves
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believe this to be the case (English et al., 2004). Adiponectin appears to alter
food intake in a similar way to leptin, but more data are required before we
have an accurate picture of how adiponectin interacts with the appetite sys-
tem. Therefore, it is concluded that adiponectin has a tonic and indirect role in
appetite regulation through interactions with insulin (and possibly leptin)
rather than directly affecting eating behaviour.
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