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Preface

The first edition of this book had two main goals: to strengthen connections between the
eating disorders and obesity fields, and to provide a comprehensive and authoritative ac-
count of knowledge in the two areas. To what extent were these goals realized? It is our
view that we accomplished the second goal but were only partly successful in achieving
the first—the separation between the fields remains too large. It is still the case that there
is too little exchange between the two areas and it is still true that there are few people
who are knowledgeable about both fields.

Yet many issues are common to the two areas. The first is the basic physiology and
psychology of hunger and satiety, and the processes that underlie weight regulation.
Much is known about these matters and knowledge is increasing. For example, one nota-
ble advance has been the discovery of leptin and the elucidation of its contribution to the
regulation of energy balance (see Chapter 6), yet its clinical importance remains unclear.
What is the contribution of leptin to the development and maintenance of obesity, and
what is its relevance to eating disorders (see Chapter 48)? These fundamental questions
remain to be answered.

Another area of common interest is binge eating. Here there has been more progress
stimulated to a large extent by the provisional new eating disorder diagnosis “binge eat-
ing disorder” (see Chapter 31). It is now established that a subgroup of people with obe-
sity have a frank eating disorder (although many people with binge eating disorder are
not overweight) and these people appear to be especially prone to gain further weight. So
in binge eating disorder we have a disorder that lies right on the interface between obesity
and eating disorders.

Body image is a third common area. The overevaluation of body shape and weight is
a central feature of most eating disorders (see Chapter 29) but body image concerns are
also present among some people with obesity albeit generally to a lesser extent (see Chap-
ter 72). In the eating disorder field, body image was the subject of much research in the
1980s, but this declined during the 1990s in part because of difficulties of conceptualiza-
tion and measurement. There are now signs that research on body image is on the in-
crease and we hope this will benefit both fields.

Cognitive-behavioral therapy is another potential link between the two fields.
Cognitive-behavioral theory is well established as being relevant to the understanding of

Xiii
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bulimia nervosa (see Chapter 54) and anorexia nervosa (see Chapter 55), and cognitive-
behavioral therapy is the leading evidence-based treatment for bulimia nervosa (see
Chapter 54). Cognitive-behavioral principles are also widely used in the treatment of
other eating disorders. As yet, however, the relevance of cognitive-behavioral theory to
the understanding of obesity is only just beginning to be explored and the value of
cognitive-behavioral therapy has barely been tested (although there has been a tendency
for behavioral treatments to be relabeled as “cognitive-behavioral”). This is a promising
area for future research since cognitive processes underpin these patients’ unrealistic
weight goals and their body image concerns, and it is possible that they contribute to
their marked tendency to relapse.

In the Preface to the first edition, we noted that dieting was the one issue that threat-
ened to divide the two areas. In the eating disorder field, dieting was regarded as a public
enemy, a threat to health, whereas in the obesity field it was viewed as the solution rather
than as the problem. This seems less true today. Polemics against dieting are no longer de
rigueur in the eating disorder field, possibly because their multifactorial etiology has be-
come even better established over the past decade. Both risk factor research (see Chapter
44) and the findings of genetic epidemiological studies (see Chapter 42) challenge the
simplistic notion that dieting is the major culprit in the development of eating disorders.
Simultaneously, the obesity community has questioned dieting as the means for losing
weight (see Chapter 109). At best, it works for only some people and usually only for a
short time. Nevertheless, dieting remains a potential battle zone, for those who specialize
in the prevention of eating disorders typically remain resolutely opposed to dieting (see
Chapter 67), while to the general public dieting and weight loss remain conflated. The
way forward must be better understanding of the mechanisms involved in the etiology of
eating disorders and the persistence of obesity, and greater sophistication in analyzing the
costs and benefits of dieting (see Chapter 17).

THIS NEW EDITION

What about this second edition? Unlike new editions of many books, which are simple
updates, this second edition of Eating Disorders and Obesity is entirely new. We took a
fresh view of the two fields and started anew in constructing the book. However, in doing
so, we made the major decision to retain the format of having multiple short but authori-
tative chapters since there was consensus that this worked well. Of course, many of the
topics and contributors in this second edition are unchanged, but this is hardly surprising
since we were covering the same two general fields and since (thankfully) the turnover in
world experts is not very great!

We have taken three steps to further our goal of encouraging communication be-
tween the two fields. First, this time more than last, we have collections of chapters that
straddle topics common to both areas. Obvious examples are the chapters on diets and
dieting (Chapters 14, 15, 16, 17, 96, 97, 98, and 109), the chapters on binge eating
(Chapters 18, 31, 63, 64, 73, and 94), and the chapters that address body image (Chap-
ters 19, 21, 29, 72, and 108). Second, we have expanded the series of chapters in Part I
on the basic processes that underpin the control of eating and weight. Third, we have
taken pains to include extensive cross-referencing in the different sections of the book.

Some of the new chapters address topics that were not covered in the first edition,
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reflecting developments in the two fields. The three best examples are the chapters on
molecular genetics (Chapters 5 and 43), leptin (Chapter 6), and binge eating disorder
(Chapters 31, 63, and 64), but change in knowledge, understanding, and practice is evi-
dent throughout the book. In the eating disorder area, it is illustrated by the upsurge in
knowledge about the etiology of eating disorders (see especially Chapters 42, 43, and 44)
and in the large body of research on the treatment of bulimia nervosa (see Chapters 54,
57, and 58). In the obesity area, more is known about the social and psychological conse-
quences of obesity (see Chapters 20, 70, and 71), genetic and environmental causes (see
Chapters 3, 4, 5, and 78), pharmacological treatment (see Chapters 99 and 100), and the
ever-vexing issue of maintaining the weight loss (see Chapters 106 and 107).

Like last time, we have learned a great deal in editing the book. Rarely, if ever, does
one have the privilege of reading truly expert and up-to-date accounts of such a broad
range of topics of relevance to one’s interests. It is for this reason that the editing of this
book has been such a pleasure and education. It is our great hope that our readers benefit
similarly.
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A Note for Readers

For readers who are new to Eating Disorders and Obesity, we thought that it might be
helpful if we briefly explained something about the nature and use of this book.

In common with the first edition, our goal has been to create a book that provides
comprehensive coverage of the main issues of relevance to the eating disorders and obe-
sity fields. As a result, it encompasses a very broad range of topics and has 112 chapters.
Its breadth of coverage and organizational structure are best seen in the Contents, which
lists all the chapters across the three main sections (Part I, Foundation; Part II, Eating
Disorders; and Part III, Obesity).

Another goal has been to ensure that the book is authoritative. Accordingly, we ap-
proached the leading international experts on each topic and, with very few exceptions,
each agreed to contribute. Their names can be found in the list of contributors.

The task of the contributors was to write a succinct yet comprehensive account of
the topic in question, highlighting what is known and what is not. As a result, the
chapters are concise syntheses of current knowledge in a very specific area (with cross-
references to other relevant chapters). In common with the first edition, the chapters do
not include references; rather, each chapter concludes with a section titled “Further
Reading,” in which up to 10 key articles are listed, together with a brief commentary ex-
plaining why they have been chosen. Thus, this section is designed to help readers identify
avenues of inquiry to pursue.

The omission of in-text references is a controversial and distinctive feature of the
book. We believe that by asking the contributors not to incorporate references, we have
helped them step back and write true overviews of their subject rather than the all-too-
common litanies of important studies. And we think that an added benefit is that the text
is more readable as a result, since it is not broken up by lists of authors and dates. The
potential cost is loss of guidance as to the important studies in the area. We believe that
this has been avoided by the inclusion of key studies in each chapter’s Further Reading
section. Since we envision a third edition, we would welcome readers’ views on these and
any other matters.

CGF
KDB

XVi
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Central Physiological Determinants
of Eating Behavior and Body Weight

SARAH F. LEIBOWITZ

Nutritional and appetite disorders occur in epidemic proportions. Obesity and diabetes
affect over 30% of our population, while eating disorders occur in up to 3% of adoles-
cents and young adults. Disturbed eating patterns are a primary symptom of numerous
psychiatric disorders, and loss of appetite and cachexia, during illness or in the elderly,
preclude proper medical treatment for restoring good health or preserving life. Increased
understanding of the systems of the body and brain related to energy and nutrient bal-
ance may help us treat and prevent these common problems.

INTEGRATION OF DIVERSE SIGNALS

Researchers in neurobiology have used an integrative, interdisciplinary approach to study
the multiple determinants of eating behavior, energy balance, and body weight. These in-
clude such diverse signals as (1) simple nutrients in the blood, including glucose, fatty acids,
triglycerides, or amino acids; (2) classical neurotransmitter molecules for rapid, short-term
communication; (3) larger neuropeptides for slower, more long-term action; and (4) circu-
lating hormones for both neuromodulatory and metabolic processes. These signals derive
from different peripheral organs, in particular, the adrenals, liver, pancreas, and gastrointes-
tinal tract, and also from different areas of the central nervous system, from the hindbrain to
the forebrain. Moreover, they are dynamic in nature, shifting across the daily cycle, develop-
mental stages, the female estrous cycle, and seasonal periods.

Systems in the Body

In the periphery, in both animals and humans, a variety of substances are believed to be
involved, in the complex process of integrating physiological and behavioral systems
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geared toward energy and nutrient homeostasis (see Chapter 2). From the gastrointestinal
tract, cholecystokinin and other peptides are released after a meal to coordinate several
aspects of digestion, absorption, and metabolism, and to transmit information to the
brain, via the vagus nerve, that signals meal termination and satiety. The pancreatic pep-
tide hormone, insulin, has also been linked to satiety, in addition to the metabolism and
utilization of food, while the adipocyte hormone, leptin, is released from and reflects the
amount of body fat. The adrenal steroids, aldosterone and corticosterone, have different
actions mediated by two different types of receptors. These are the mineralocorticoid re-
ceptors, which increase the ingestion and metabolism of fat, and glucocorticoid receptors,
which predominantly influence carbohydrate intake and its metabolism. This gluco-
regulatory action occurs when the body’s carbohydrate stores are low (e.g., at the start of
the natural feeding cycle); thus, blood steroid levels are particularly high to mobilize and
convert calories to glucose. The gonadal steroids (e.g., estrogen and progesterone) also in-
troduce a major behavioral and metabolic signal at critical times of the estrous cycle and
around puberty, when the body’s fat stores must be enhanced for reproduction. Testoster-
one, the male steroid, is known to enhance protein ingestion while stimulating growth
and muscle development.

Systems in the Brain

In addition to these hormones, the process of integrating metabolic information from the
periphery with neurochemical signals in the central nervous system requires specialized
functions of multiple brain areas. These include the lower brainstem, in particular the
dorsal vagal complex, which relays and integrates neural information between peripheral
autonomic—endocrine organs and forebrain structures; the pons—midbrain and thalamus,
which interpret this information in relation to the sensory properties of foods; the hypo-
thalamus which, through its extensive vascularity and connections with the pituitary and
hindbrain, remains closely linked to circulating metabolites and hormones as well as neu-
ral signals; and forebrain structures, such as the nucleus accumbens, amygdala and fron-
tal cortex, which perform higher-order functions to integrate incoming information with
various cognitive factors pertaining to the rewarding and aversive aspects of food.

The role of the hypothalamus in this process, relating hormones and metabolism to
behavior, has received considerable attention and is the focus of this review. A number of
neurochemical and neuroendocrine systems have been identified in this structure and are
believed to be involved in controlling appetite for the macronutrients, carbohydrate, fat,
and protein. They also modulate metabolism and contribute to the body’s nutrient stores
and, ultimately, weight gain and adiposity. These systems, which are closely linked to and
controlled by circulating hormones and metabolites, are described with respect to their
possible contribution to normal physiological functions. They are then evaluated in terms
of their role in the development or maintenance of clinical eating and body weight disor-
ders.

MAINTENANCE OF CARBOHYDRATE BALANCE

Maintenance of the body’s carbohydrate stores involves the coordinated effort of several
brain neurochemicals and hormones. These substances translate metabolic signals, re-
flecting decreased carbohydrate stores and intracellular glucose utilization, into neural
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signals for promoting carbohydrate intake and metabolism. They include the amino acid,
gamma-aminobutyric acid, the amine norepinephrine, the peptide neuropeptide Y, and
the glucocorticoid actions of corticosterone. Their primary site of action is in the medial
region of the hypothalamus, including the paraventricular nucleus, where the neuro-
transmitters and glucocorticoid receptors are known to be synthesized. Their local ad-
ministration stimulates eating behavior, preferentially carbohydrate ingestion, causes an
increase in the utilization of carbohydrate to promote fat storage, and reduces sympa-
thetic activity to conserve energy.

The activity of these neurochemicals and their receptors sharply peaks at specific
times (e.g., during the initial hours of the natural eating cycle), when the body’s glycogen
stores and blood glucose levels are particularly low. At this time, carbohydrate is strongly
preferred by animals and humans, perhaps since it is most efficient in rapidly replenishing
glucose stores in a hungry animal. Simultaneously, there occurs a natural rise in circulat-
ing levels of corticosterone, whose main function is to enhance the body’s carbohydrate
stores. This initiates a positive feedback loop, which involves a stimulatory effect of this
steroid, via glucocorticoid receptors, on the synthesis and release of the neurochemicals in
the hypothalamus and, in turn, a stimulatory action of these neurochemicals themselves
on adrenal release of corticosterone. Brain substances involved in turning off this positive
feedback loop include serotonin, its amino acid precursor, tryptophan, and the gut pep-
tide, cholecystokinin, each of which are released by a carbohydrate-rich meal. In addition
to suppressing carbohydrate ingestion, these neurochemicals stimulate metabolic rate and
sympathetic activity, and reduce body weight and adiposity.

Much evidence suggests that disturbances in the endogenous activity of these
neurochemicals and steroids contribute to the development or maintenance of abnormal
patterns of eating and body weight gain. For example, when pharmacologically or surgi-
cally deprived of their natural neurotransmitter or steroid, animals fail to exhibit normal
carbohydrate feeding, both in the initial hours of the active feeding cycle and in response
to the physiological challenge of food deprivation. Conversely, with excessive hypotha-
lamic infusions of norepinephrine, neuropeptide Y, or corticosterone, animals respond by
overeating carbohydrate, which leads to an increase in fat deposition and body weight
gain. In fact, animals that are genetically obese or that spontaneously overeat palatable,
energy-rich diets have excessive levels of circulating corticosterone, and hypothalamic
norepinephrine, and neuropeptide Y. These disturbances may be consequent to deficien-
cies in insulin sensitivity and, thus, glucose homeostasis.

MAINTENANCE OF FAT BALANCE

A different set of substances in the hypothalamus controls the ingestion and deposition of
fat. They include the peptide galanin, the opioid peptides, and the mineralocorticoid ac-
tions of corticosterone or aldosterone. These substances act within the medial hypothala-
mus to potentiate fat intake and are more abundant in animals with a strong natural pref-
erence for fat and, consequently, greater body weight and adiposity. In contrast to those
controlling carbohydrate balance, these systems involved in fat balance exhibit greater
activity during the middle-to-late hours of the natural feeding cycle. During this time, ap-
petite for fat naturally rises, peptide synthesis is increased, and circulating corticosterone,
remaining at low basal levels, binds specifically to mineralocorticoid receptors, which en-
hance the deposition as well as ingestion of fat. The catecholamine, dopamine, appears to
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be one neurochemical involved in turning off these anabolic signals. Its hypothalamic ac-
tion is reflected in the inhibitory effect on fat intake and body weight produced by the
drug, amphetamine, which releases dopamine, and also by phenylpropanolamine, a struc-
turally similar product. The opposite effect, in contrast, is commonly seen with neuro-
leptic drugs (e.g., chlorpromazine) that antagonize dopamine receptors and are known to
promote obesity.

MAINTENANCE OF PROTEIN BALANCE

In rats and humans, appetite for protein, similar to that of fat, increases gradually over
the course of the active feeding cycle, perhaps to enhance nutrient stores in preparation
for an inactive period of little eating. The finding that the opioid peptides potentiate pro-
tein intake, in addition to fat ingestion, suggests that these neurochemicals may assist in
balancing the intake and perhaps storage of these two nutrients. Another peptide, growth
hormone releasing factor, may also function in the medial hypothalamus to coordinate
behavioral and physiological functions related to protein balance. In addition to stimulat-
ing the release of growth hormone, which promotes protein synthesis and growth, this
peptide, acting in part through opioid systems, potentiates the ingestion of food and, spe-
cifically, protein.

DEVELOPMENTAL PATTERNS AND GENDER DIFFERENCES

In animals and humans, appetite before puberty is characterized by a stronger preference
for carbohydrate in females and a stronger appetite for protein in males. This preference
in females may be attributed to a natural, prepubertal surge in hypothalamic levels of
neuropeptide Y in association with increased adrenal activity. The appetite for protein in
males, in contrast, occurs in response to a rise in growth hormone releasing factor. After
puberty, this pattern dramatically shifts, with a sharp increase in appetite for fat. This
growing preference for fat-rich diets, associated with a rise in fat deposition and body
weight gain, develops simultaneous to a sharp increase in hypothalamic levels of galanin
and the opioids induced by a rise in gonadal steroids. This pattern, due to the actions of
estrogen and progesterone, is observed earlier and more dramatically in females, who re-
quire fat stores for reproduction.

RECENTLY DISCOVERED HYPOTHALAMIC PEPTIDES

Techniques of molecular biology have permitted the discovery of new peptides in the past
few years. These peptides include the orexins, agouti-related peptide, and melanin-
concentrating hormone. These peptides are heavily expressed in the hypothalamus. Fur-
thermore, their injection into this region stimulates food intake in animals. The precise
role of these peptides in the regulation of nutrient homeostasis has yet to be character-
ized. Recent findings, however, suggest that the orexins function similarly to galanin in
relation to fat balance. Other work has led to the discovery of the hormone, leptin, which
is produced in adipose tissue and found to control the production of these hypothalamic
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peptides that stimulate feeding behavior. Thus, leptin generates a signal from the periph-
ery that, like insulin, provides a negative feedback message for reducing food intake.

CLINICAL STUDIES OF EATING AND BODY WEIGHT DISORDERS

The ultimate goal of studies in animals is to determine whether these neurochemical and
hormone systems also function in humans, and whether disturbances in these systems
contribute to the development or maintenance of nutritional and body weight disorders.
Remarkable similarities between humans and lower mammals are found in their re-
sponses to various pharmacological agents that affect eating and body weight, and in
their diurnal rhythms and gender differences in nutrient selection. Moreover, drugs most
commonly used today in the management of obesity, anorexia nervosa, and bulimia have
their primary effect in modulating the balance between the monoamines, norepinephrine,
serotonin and dopamine (see Chapters 99, 100).

There is some evidence to suggest that disturbances in brain neurochemical systems,
together with neuroendocrine processes, may contribute to the development of abnormal
patterns of eating and body weight gain in humans. For example, clinical studies have re-
vealed altered levels of the amines and neuropeptides in the cerebrospinal fluid of patients
with anorexia nervosa or bulimia and those with common eating problems, such as food
cravings, seasonal appetite disturbances, and stress-related eating. The contribution of
neuroendocrine disturbances is demonstrated by the reciprocal changes in fat balance ob-
served in patients with Cushing’s and Addison’s disease, consequent to abnormal cortisol
levels, and by the hyperphagia and increased weight gain in diabetics, due possibly to in-
sufficient insulin-mediated control of hypothalamic peptide synthesis. A deficiency of the
hormone, leptin, is also known to result in overeating and obesity. Understanding the
dramatic rise in fat intake and fat deposition that occurs in women at puberty, and its re-
lationship to estrogen-stimulated production of hypothalamic peptides, may help in iden-
tifying therapies for eating disorders that frequently develop around this time. These find-
ings, in animals and humans, are now generating considerable excitement and hope that
compounds affecting these brain neurochemical and neuroendocrine systems, in conjunc-
tion with nutritional and behavioral strategies, will have real therapeutic value in a range
of eating and body weight disorders, and also for psychiatric disorders that have a strong
nutritional component.
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Peripheral Physiological Determinants
of Eating and Body Weight

GERARD P. SMITH
JAMES GIBBS

The relative importance of the peripheral controls of eating and body weight has in-
creased significantly in the past 5 years. This has been due to the realization that periph-
eral controls function at every meal, that so-called long-term controls of food intake act
by modulating the potency of the peripheral controls, and the discovery of a new genetic
obesity in rats that is due to spontaneous mutation of a mechanism of a peripheral con-
trol. All of this is the result of using meals as the functional unit of nalysis for investigat-
ing the control of eating.

The experimental focus on the controls of eating has not only led to a better under-
standing of peripheral controls but also to a paradigm shift from seeing eating as a prob-
lem of how intake serves metabolism to seeing eating as a problem in behavioral neuro-
science. Using this larger view, recent research has revealed a coherent neural network
composed of peripheral feedbacks and central mechanisms for distributed processing that
use amines, peptides, and steroids (see Chapter 1). This network is sensitive to genetic
change, sexual differences, and prior experience. The new view also provides a more rele-
vant basic science of eating for clinical eating disorders in which abnormally large meals
can occur in patients with high, normal, or low body weight.

All of the recent progress has occurred in analyzing the controls of the size of meals
(i.e., what maintains eating once it has begun and what terminates it). Much less has been
discovered about the peripheral controls of meal number (i.e., what initiates eating).

MEAL SIZE

Meal size is determined by the integration of the positive and negative feedbacks pro-
duced by ingested food stimuli (Figure 2.1). Positive feedback stimulates the central net-
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FIGURE 2.1. Temporal interaction of positive and negative feedback effects produced by ingested
carbohydrate solutions during a scheduled meal. Eating stops and the meal ends when the potencies
of the positive and negative feedbacks are judged to be equal by a comparator function(s) of the
central networks for the control of eating. Note that the negative feedback effect during the early
part of the meal is a conditioned orosensory effect, and the unconditioned effect in the later part of
the meal is an unconditioned postingestive effect. From Smith, G. P., Davis, ]J. D., & Greenberg, D.
(1996). The direct control of meal size in the Zucker rat. In G. A. Bray & D. H. Ryan (Eds.), Mo-
lecular and genetic aspects of obesity (Pennington Biochemical Medical Center Nutrition Series,
Vol. 5, pp. 161-174). Baton Rouge: Louisiana State University Press. Copyright 1996 by Louisiana
State University Press. Reprinted by permission.

work that controls eating and negative feedback inhibits it. Eating continues as long as
the potency of the positive feedback to the central network exceeds the potency of the
negative feedback. Eating stops when the potency of negative feedback equals or exceeds
the potency of the positive feedback.

Both feedbacks are initiated by the direct contact of the mechanical and chemical
stimuli of ingested food on preabsorptive receptors in the mouth, stomach, and small in-
testine. The relative potency of these feedbacks is determined not only by the potency of
the peripheral feedbacks on neurons in the hindbrain but also by a number of other cate-
gories of central stimuli that affect the central processing of the afferent feedbacks. These
categories are diverse and important. They include stimuli related to metabolic state, di-
urnal and ovarian rhythms, prior experience, social factors, and, in humans, cultural fac-
tors. Because none of these diverse stimuli contact the preabsorptive receptors directly,
they are classified as indirect controls of meal size. Note that all indirect controls affect
meal size by modulating the central potency of the direct controls.

That chronic decerebrate rats respond to direct controls, but not to indirect con-
trols, provides a functional neurology for the controls of meal size: Indirect controls re-
quire intact neural connections between the forebrain and hindbrain in order to modu-
late the potency of the direct controls provided by the peripheral feedbacks. In
contrast, the caudal brainstem has sufficient neural complexity to integrate the direct
controls of meal size.
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Sites and Mechanisms of Positive Feedback

The mouth and nose (by retropharyngeal stimulation) are the principal sites of positive
feedback. The intimate contact of mechanical and chemical stimuli with receptors in the
mucosa of these regions means that the orosensory effects of food stimuli are mediated to
the brain by afferent fibers of olfactory, gustatory, and somatosensory neurons of cranial
nerves 1, 5, 7, 9, and 10. The mechanisms of transduction at specific peripheral receptors
and the synaptic mechanisms in the central terminations of these afferent fibers are
largely unknown. Central processing of this orosensory positive feedback involves
dopaminergic and opioid mechanisms in the limbic system, because specific antagonists
of these neuromodulators have been shown to decrease the potency of the positive feed-
back of carbohydrates and fats.

Sites and Mechanisms of Negative Feedback

Food stimuli in the mouth, stomach, and small intestine produce negative feedback on eat-
ing. Because there is spatial and temporal synergism from these sites, the potency of negative
feedback is strongest when these sites are stimulated sequentially, as occurs during a meal.

Afferent fibers of the vagus nerve mediate the inhibitory effects of gastric distension
on food intake under certain circumstances. It is possible that peptides released by gastric
stimuli, such as gastrin-releasing peptide, are also involved in mediating negative feed-
back from the stomach.

In contrast to the stomach, chemical stimuli of ingested food in the small intestine
are more important for producing negative feedback than are mechanical stimuli.
Chemical stimuli activate vagal afferent fibers directly. They also work indirectly
through the release of cholecystokinin (CCK) from mucosal cells in the upper small in-
testine and through glucagon from the pancreas; these peptides then stimulate vagal af-
ferent fibers.

The satiating effect of cholecystokinin released from the small intestine has been dem-
onstrated to be a physiological function of the peptide in numerous animals and in humans.
The variety of evidence required to prove the satiating effect of endogenous CCK provides a
case study of how to evaluate the physiological function of a candidate peptide in the pe-
ripheral control of food intake. Pancreatic glucagon fulfills the physiological criteria in the
rat; the evidence for amylin, apolipoprotein AIV, and enterostatin is growing.

ANALYSIS OF A CHANGE IN MEAL SIZE

Because meal size is determined by the central modulation of afferent feedback informa-
tion, any change in meal size produced by genetic, neural, physiological, pharmacologi-
cal, or psychological factors must be due to a change in the potency of positive or nega-
tive feedbacks (see Chapter 8). Such changes in feedback potency can now be measured in
animals and humans.

That all changes in meal size are due to a change in the potency of peripheral feed-
backs led to the question of how insulin and leptin, signals of the indirect control by the
mass of white adipose tissue, decrease meal size. The answer is by increasing the potency
of the peripheral negative feedback from the small intestine mediated by CCK. Estrogen,
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the mediator of the indirect control exerted by the ovarian rhythm, also decreases meal
size by increasing the potency of CCK.

The recent demonstration that the phenotype of rats with a spontaneous null muta-
tion of the CCK, receptor that eliminates the negative feedback effect of CCK is in-
creased meal size and obesity is complementary evidence for the importance of peripheral
feedback control of eating in rodents.

Reports that bulimic patients release less CCK than control subjects in response to
ingested food suggest that this abnormality contributes to the large meals characteristic of
these patients.

As the molecular mechanisms of indirect and direct controls are identified, the mean-
ing of the numerous peptides and amines in the brain that change meal size will become
clear. Ultimately, all relevant molecules will be defined by the function they have in the
central network for the control of eating.

MEAL NUMBER

Three endogenous changes occur just before the initiation of meals in rodents: a small de-
crease of plasma glucose, a decrease of metabolism, and an increase in liver temperature.
Although these changes have been correlated with meal initiation, they have not been
proven to be causal. They are certainly not necessary for meal initiation, because the pre-
sentation of food or stimuli (temporal, sensory, or social) previously associated with food
initiate a meal at times when the endogenous changes are not present. It is important to
note that the initiation of a meal does not predict the size of a meal. This means that the
controls of meal number are different from the controls of meal size.

SUMMARY

Recent research has demonstrated the importance of peripheral positive and negative feed-
backs for the control of meal size in rodents and humans. The mechanisms of these feed-
backs provide the direct controls of meal size, and all other controls act by modulating the
central potency of the direct controls. Because the sensory control of the feedbacks is possi-
ble in humans and rodents, the feedbacks can be exploited for the experimental investiga-
tion of any molecular, neural, physiological, or psychological control of eating.
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Genetic Influences on Body Weight

CLAUDE BOUCHARD

How many overweight or obese individuals have developed their condition as a result of
a major deficiency in one gene? How many are overweight or obese as a consequence of a
strong genetic predisposition determined by DNA sequence variation at several genes?
How many have only a slight genetic predisposition but have gained large amounts of
body weight because they have poor nutritional habits and a sedentary lifestyle? How
many do not have any genetic susceptibility but have nonetheless become overweight or
obese? We cannot yet answer these questions, but in recent years, genetic epidemiology
and molecular genetic studies have begun to generate data that allow us to formulate
these questions in more relevant terms and to sketch some answers. This chapter exam-
ines the genetic epidemiology of the obesity epidemic. The molecular genetic issues are
addressed in Chapter 5.

HERITABILITY LEVEL

C. B. Davenport, from the Carnegie Institute, described in 1923 the first comprehensive
attempt to understand the role of inheritance in human body mass for stature. Among his
findings were that normal-weight parents sometimes have obese adult offspring, and that
obese parents frequently have normal-weight adult descendants. In the aggregate, how-
ever, his study demonstrated that body mass index (BMI) values were more similar
among family members than among unrelated persons.

Except for some rare Mendelian disorders, the vast majority of obese patients do not
exhibit a clear pattern of Mendelian inheritance. Despite many studies on the familial ag-
gregation and heritability of the obesity phenotypes, there is no unanimity among re-
searchers regarding the importance of genetic factors.

Heritability is the fraction of the population variation in a trait (e.g., BMI) that can
be explained by genetic transmission. It has been considered in a large number of twin,
adoption, and family studies. The results depend on sampling strategy, sample size, and
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kinds of relatives upon which they are based. For instance, studies conducted with identi-
cal twins and fraternal twins, or identical twins reared apart, have yielded the highest
heritability levels, with values clustering around 70% of the variation in BMI. In con-
trast, adoption studies have generated the lowest heritability estimates, 30% and less.
The family studies have generally found levels of heritability intermediate between the
twin and the adoption studies.

There are divergent views on the interpretation of these statistical genetic studies.
Some see them as evidence for a strong genetic role in obesity, saying that heritability is of
the order of 70-90% of the total population variance. Among the implications of such
high heritability levels is that one expects to find a good number of predisposing genes or
a few predisposing alleles at key genes present at high frequencies in human populations.
Other scientists conclude that the heritability level reaches about one-third of the popula-
tion variance. One implication is that the changes in lifestyle experienced in this century
have played a dominant role in the current overweight and obesity epidemic. At present,
it is not possible to establish whether one school of thought is closer to the truth than the
other.

FAMILIAL RISK OF OBESITY

The risk of becoming obese when a first-degree biological relative is overweight or obese
can be quantified using a statistic called the lambda coefficient. This is the ratio of the
risk of being obese when a biological relative is obese compared to the risk in the popula-
tion at large (i.e., the prevalence of obesity in the same population). Estimates of lambda
values based on BMI data were recently reported. Age and gender risk ratios were ob-
tained from 2,349 first-degree relatives of 840 obese probands and 5,851 participants of
the National Health and Nutrition Examination Survey III. The prevalence of obesity is
twice as high in families of obese individuals than in the population at large. The risk in-
creases with the severity of obesity in the proband. Thus, the risk of extreme obesity
(BMI of 45 and above) is about seven to eight times higher in families of extremely obese
subjects. Other large studies report similar trends.

These lambda values are accepted as evidence for a strong genetic effect for obesity,
particularly severe obesity. However, the picture is more complex than originally suggested.
For instance, Katzmarzyk and collaborators, using data from 15,245 participants, ages 7—
69 years, from the 1981 Canada Fitness Survey, showed that the familial risk of obesity was
five times higher for relatives in the upper 1% of the distribution of BMI values than in the
general Canadian population. But the study suggested that the familial risk was not due en-
tirely to genetic factors, as the risk was also markedly elevated in the spouse of the proband.
Future studies need to consider not only a genetic hypothesis (i.e., assessing the familial risk
in a first-degree relative of the proband) but also a mixed model in which the familial risk is
assessed in a nonbiological but cohabitating relative of the same proband.

GENOTYPE-ENVIRONMENT INTERACTIONS

A genotype-environment interaction (G x E) effect arises when the response of a pheno-
type to environmental changes depends on the genotype of the individual. It is known
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that there are interindividual differences in the responses to various dietary interventions
or to exercise programs. However, few attempts have been made to verify whether these
differences are genotype-dependent, particularly for obesity-related phenotypes.

Studies with identical twins strongly suggest that undetermined genetic characteris-
tics may play an important role in the responsiveness to standardized alterations in en-
ergy balance. Experiments performed with monozygotic (MZ) twins revealed that the re-
sponse to positive or negative energy balance is very heterogeneous among twin
individuals but quite homogeneous within members of the same twin pair.

In one study, 12 pairs of male MZ twins ate a 4.2 MJ (1,000 kcal) per day caloric
surplus, 6 days a week, during a period of 100 days, for a total caloric surplus of 353 M]
(84,000 kcal) over the energy cost of weight maintenance. Significant increases in body
weight and fat mass were observed. There were considerable interindividual differences
in the adaptation to excess calories, but the variation observed was not randomly distrib-
uted, as indicated by the significant within-pair resemblance in response. There was at
least three times more variance in response between pairs than in response within pairs
for the gains in body weight (Figure 3.1, left panel) and body fat. Some individuals are
more at risk than others to gain fat when energy intake surplus is clamped at the same
level for everyone, and when subjects are confined to a sedentary lifestyle. The amount of
weight gained is likely influenced by the genotype.

In another experiment, seven pairs of young adult male identical twins completed a
negative energy balance protocol during which they exercised on cycle ergometers twice a
day, 9 out of 10 days, over a period of 93 days, while being kept on a constant daily en-
ergy and nutrient intake. The mean total energy deficit caused by exercise above the esti-
mated energy cost of body weight maintenance reached 244 MJ (58,000 kcal). Mean
body weight loss was 5.0 kg. Intrapair resemblance was observed for changes in body
weight (Figure 3.1, right panel) and body fat content. Even though there were large indi-
vidual differences, subjects with the same genotype were more alike than subjects with
different genotypes.

The results of both experiments are remarkably similar. They demonstrate heteroge-
neous response to positive or negative energy balance. A two- to threefold range in re-
sponse to the protocols was typically observed for body mass, body composition, and
other obesity-related phenotypes. The experiments also reveal that being genetically iden-
tical translates into a similar pattern of adaptation. These studies provide highly sugges-
tive evidence for G x E effects that are of critical importance for understanding predispo-
sition to obesity and response to treatment. Replication is necessary with larger sample
sizes to solidify these conclusions and to define the true magnitude of the G x E effects.
Ultimately, we would like to know the genes and DNA sequence variants that are at the
origin of this individuality in adaptation.

OTHER CONSIDERATIONS

Several investigators have examined a maternal effect in risk for obesity. In the aggregate,
the evidence is negative. Both parents seem to contribute more or less equally to the ge-
netic risk. Moreover, there is no clear evidence for a role of non-Mendelian maternal in-
heritance, as would be the case if mitochondrial DNA were a major contributor to risk.
Studies have not found that obese parents differ in the frequency of having obese boys or
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FIGURE 3.1. Intrapair resemblance in the response of identical twins to long-term changes in en-
ergy balance. Left: Twelve pairs of identical twins were submitted to an 84,000-kcal energy intake
surplus over 100 days. Right: Seven pairs were subjected to a negative energy balance protocol
caused by exercise. The energy deficit was 58,000 kcal over 93 days. From Bouchard, C., Tremblay,
A., Després, J. P., Nadeau, A., Lupien, P. J. Thériault, G., Dussault, J., Moorjani, S., Pineault, S., &
Fournier, G. (1990). The response to long-term overfeeding in identical twins. New England
Journalof Medicine, 322, 1477-1482; and Bouchard, C. (1994). The response to exercise with con-
stant energy intake in identical twins. Obesity Research, 2, 400-410. Copyright 1990 by New Eng-
land Journal of Medicine and 1994 by North American Association for the Study of Obesity. Re-
printed by permission.

girls. The transmission of risk from parents to offspring does not appear to be sex-
specific.

In the Swedish Obese Subjects (SOS) study, the severely or morbidly obese proband
is typically 10-15 BMI units heavier than his or her siblings. The same observation has
been made in other studies of severely obese men and women. There is no good explana-
tion for such a difference. However, the ratio of severely obese to other offspring in such
families is around one out of three or four siblings. This is compatible with the ratio ex-
pected if a single recessive gene with a large effect were contributing to the risk. Under
this scenario, the homozygotes for the recessive allele would be severely affected. Such a
gene (and there may be several of them) has not been identified yet, but candidates have
emerged recently.

Dozens of studies have reported a spousal correlation for BMI or adiposity pheno-
types. In general, the correlation is low, at about 0.2 or less, although there are excep-
tions. Assortative mating may, however, be stronger at the upper end of the BMI distribu-
tion. This is exactly what has been found in some recent studies. This has led to
speculation that adiposity genes are present at a higher frequency among heavy or obese
parents, and that such genes are passed along to their offspring, increasing the genetic
risk for obesity in this segment of the population. Two studies have provided confirming
data. Childhood overweight and obesity were in both cases more frequent in families in
which both parents were themselves obese. However, since obese parents may have re-
duced fertility, the true contribution of this phenomenon to the evolution of genetic risk
in large populations remains unknown. Note that opposite forces may be acting at the
other end of the distribution, although it is not yet clear from the existing studies. If this
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were the case, the effect would be to increase the frequency of the leanness genes in an-
other segment of the population.

Finally, if current societal trends are maintained for generations, almost every indi-
vidual living in a knowledge-based economy and well-developed society will eventually
be living in an obesogenic environment (see Chapter 78). One consequence of such a
trend will be that the genetic component of the resistance to, or the protection against,
positive energy balance will increase. Another implication will be that those with some
genetic predisposition to the disease will naturally evolve toward obesity.

CONCLUSION

Excessive adiposity is a complex multifactorial trait evolving under the interactive influ-
ences of dozens of affectors from the social, behavioral, physiological, metabolic, cellular,
and molecular domains. Segregation of the genes is not easily detected in familial or pedi-
gree studies, and whatever the influence of the genotype on etiology, it is generally attenu-
ated or exacerbated by nongenetic factors, particularly in the present obesogenic environ-
ment of the Western world.

The distinction between the genes causing obesity and those predisposing to obesity
is particularly relevant. We have begun to make progress in the first category, perhaps be-
cause the effect of a major disruption in a gene is so evident that it attracts attention.
Progress in the identification of the predisposing genes is much slower. However, popula-
tions of informative patients have been assembled. Geneticists and gene hunters are ex-
pected to move forward faster in the coming years and should be able to isolate many of
these genes. It will nonetheless be a daunting task to define how genetic individuality in-
teracts with factors in our environment to make some people resistant to obesity and oth-
ers very much at risk of becoming obese. The task can be seen as even more complex
when the phenomenon of gene—gene interactions is considered. We will need all the
power of human genetics, experimental genetics, and molecular biology to unravel the ge-
netic basis of the predisposition to obesity.
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Constitutional Thinness
and Resistance to Obesity

CYNTHIA M. BULIK
DAVID B. ALLISON

In the wake of unprecedented economic growth; decreased infectious disease; nearly un-
limited food supply; wide availability of high-fat, highly palatable, and preprepared
foods; large portion sizes; and technological advances leading to a more sedentary life-
style, modern westernized environments promote obesity (see Chapter 78). Despite the
increasing prevalence of obesity, some individuals remain thin. In this chapter, we explore
evidence supporting the study of constitutional thinness as a complementary and infor-
mative strategy for understanding the development and maintenance of obesity.

THINNESS AND NATURAL SELECTION

Throughout human evolution, selection pressures may have favored efficient energy storage
and moderate adiposity (see Chapter 83). Such traits would increase the chances of survival
during periods of famine or exposure to the elements. Conversely, traits producing ineffi-
cient energy storage or high metabolism, which would resist weight gain and fat storage,
may have been selected against, and via natural selection, may be relatively rare. A compre-
hensive understanding of individuals who remain thin in the presence of strong environ-
mental factors may assist with preventing individuals who are genetically predisposed from
becoming obese and, ultimately, with the development of effective treatments for obesity.

WHAT IS THINNESS?

It is unclear whether thinness represents a distinct phenotype or merely the lower tail of
the body mass index (BMI) distribution. Several factors must be considered. In order to
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perform preliminary analyses on extant data, we define thinness as having an age-, sex-,
and ethnicity-adjusted BMI below the 10th percentile. This is a suboptimal definition be-
cause the 10th percentile will differ across populations and over time. The optimal defini-
tion of thinness should consider factors such as (1) stability over time, such that an indi-
vidual has always been in the lower percentiles for age, sex, and ethnicity; (2) age, as
some forms of obesity are only expressed in mid-life; (3) parity in women, given that
pregnancy has been recognized as a life event related to the onset of obesity in some
women (see Chapter 80); (4) regular dieting or weight loss efforts in order to maintain a
low BMI (because, constitutionally, thin individuals should be protected against the need
to diet); (5) behaviors and conditions that could give rise to thinness phenocopies such as
medical conditions (e.g., cancer or AIDS), metabolic disorders, or disorders of the diges-
tive system) that could lead to or mimic thinness, and psychiatric disorders or their
subclinical forms associated with loss of appetite or weight (e.g., major depression, an-
orexia nervosa, or bulimia nervosa); and (6) the use of substances that can lead to weight
loss (e.g. crack cocaine, heroin), or be used to prevent weight gain (e.g., nicotine).

EVIDENCE SUPPORTING THINNESS AS A UNIQUE TRAIT
Animal Studies

Animal studies support the existence of a unique thinness or leanness phenotype that is
under genetic control, since animals can be selectively bred for these traits. For example,
the pure-line “I” strain of inbred mice are unusually resistant to the development of di-
etary obesity. Recessive genes for extreme thinness or leanness, including the halothane
gene in pigs and the double-muscling gene in cattle, have been identified. Similarly, a
substrain of Sprague-Dawley rats has been bred for their resistance to the development of
obesity even when maintained on a high-fat diet. In addition, knockout mice created for
the RII beta subunit of protein kinase were healthy but had greatly diminished white adi-
pose tissue despite normal food intake. These animals were protected against developing
diet-induced obesity, thus becoming potential models for the humans in our society who
stay thin despite an obesity-promoting environment.

Studies of Humans
The Stability of Thinness

From adolescence through adulthood, obesity tracks over time, which might be due to
the constant influence of an unchanging genotype. To what extent is thinness a persistent
trait?

Figure 4.1 presents simple statistics that address the stability of thinness. The first
statistic, 7, is the conditional probability of being thin (adjusted BMI < 10th percentile) at
one point in time, given that one was thin at some previous point in time. Similarly, the
second statistic, v,, is the conditional probability of being obese (adjusted BMI > 90th
percentile) at one point in time, given that one was obese at some previous point in time.

The graph includes data from the National Longitudinal Study of Youth, the
Framingham Heart Study, the China Health and Nutrition Survey, and the Russia Longi-
tudinal Study. Across these various populations and time intervals, the stability is simi-
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FIGURE 4.1. Conditional probability of being obese or thin at time 2 given the same BMI category
at time 1.

larly high for obesity and thinness, suggesting that thinness observed at one point in time
is a reasonable indicator of “true thinness propensity,” just as obesity at one point in time
is an indicator of “true obesity propensity.”

Familiality and Heritability of Thinness

We explored the extent to which thinness is familial using both family and twin data.
Risch’s lambda (M) is defined as the risk to a relative of an affected individual divided by
the population risk. Comparing lambda values for low BMI with lambda values for high
BMI is therefore one way to assess the relative risks of obesity and thinness. The samples
include African American, European American, Native American, and East Indian pairs.
Across these varied populations, one can see in Figure 4.2 that the lambda values are sim-
ilarly high for both thinness and obesity.

Twin studies can also address the heritability of thinness. Together with K. S.
Kendler, we explored the question using a population-based sample of 591 monozygotic
(MZ) female twin pairs and 432 dizygotic (DZ) female twin pairs from Virginia. Thin-
ness was defined as a current BMI < 20 kg/m? (lowest 10th percentile for age) and no his-
tory of either anorexia or bulimia nervosa. Twin studies allow one to partition causal
variance into three sources—additive genetic effects, shared environmental effects (to
which both members of a twin pair are exposed, and which increase similarity between
twins), and unique environmental effects (that act to increase differences between twins
and to which only one member of a twin pair is exposed). Model fitting suggested a sub-
stantial contribution of additive genetic effects to thinness with 67% (95% confidence in-
terval: 3-79%), a negligible contribution of shared environment (4%: 95% confidence
interval: 0-36%), and the remaining variance attributable to individual-specific environ-
mental factors (29%: 95% confidence interval: 21-39%). Together, these family and twin
studies suggest that thinness is indeed familial and that the observed aggregation in fami-
lies is primarily due to the additive effects of genes.
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FIGURE 4.2. Sibling lambda values: thinness and obesity.

CONCLUSIONS

In summary, evidence from animal studies strongly suggests that leanness and thinness
are genetically influenced traits that can be bred. Sophisticated animal studies have re-
vealed that certain genes confer resistance to the development of obesity even in the pres-
ence of an experimentally manipulated obesogenic diet. Studies of humans have shown
that thinness appears to be stable over time, is familial, and may be substantially influ-
enced by additive genetic effects. Intensive efforts directed toward understanding individ-
uals who remain thin in an obesogenic environment may lead to important clues to the
causes of and treatments for obesity.
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The Molecular Genetics
of Body Weight Regulation

RUDOLPH L. LEIBEL

That genes exist for body weight and composition in animals is apparent from the
autosomal recessive and dominant obesity mutations in rodents, transgenic experiments
in mice, single gene mutations affecting muscle mass in cattle and sheep, and strain-
related differences in body composition in domesticated cattle, pigs, sheep, and other ani-
mals. The concordance of somatic phenotype among mono- and dizygous twins, and
adopted children and their respective parents, as well as segregation analyses of relative
adiposity in families, indicate a substantial genetic contribution to body fatness (see
Chapters 3 and 4). Single gene/locus mutations that produce obesity in humans are also
well documented (see below).

GENES AND BODY COMPOSITION

The genes determining fatness must affect energy intake, energy expenditure, or parti-
tioning (the molecular form; e.g., fat, glycogen, and proteins in which calories are stored
in the body). Such genes can affect all three of these major phenotypes or may affect only
one or two of them. Body mass and composition reflect the lifetime effects of these three
phenotypes, so small imbalances persisting over time can have large effects. Therefore,
despite potent genetic influences on body fat, it is difficult to implicate specific genes in
any but the rare instances of obesity that are inherited in Mendelian fashion.

Most observed Mendelian variation in phenotype is due to DNA sequence variation
in a single gene. For non-Mendelian, complex or polygenic traits, phenotype variation re-
flects allelic variation in several or many genes and their interactions with each other and
the environment. The recent applications of linkage analysis and positional cloning to
Mendelian phenotypes have succeeded where the correlations between single-locus geno-
type and phenotype are strong, and where the effect of genotype is large.
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The genes responsible for control of body composition are likely to be substantial in
number, possibly differing qualitatively and quantitatively among different populations
and ethnic groups, with each having relatively small effects conditioned by nonadditive
interactions with other genes (epistasis), and environmental and developmental effects. In
inbred animal strains, genetic effects are seen on body composition when animals ingest a
fixed number of calories, and in response an ad libitum high-calorie diet. Genetic map-
ping shows that the genes determining the latter effects may not account for the former.
In many instances, neither are related to the Mendelian loci that influence body composi-
tion.

MOLECULAR GENETICS OF THE LEPTIN AXIS

Leptin (LEP), synthesized in adipocytes in proportion to adipocyte mass and short-term
energy fluxes, signals the hypothalamus regarding the status of somatic energy stores and
metabolic flux (see Chapter 6). Molecular genetic analyses indicate how the leptin mole-
cule interacts with the central nervous system (CNS).

The db mutation (Lepr?) is a splice mutation that results in the inability to synthe-
size only the Rb (signal transducer and activator of transcription [STAT] domain contain-
ing) isoform of the leptin receptor (LEPR) in all tissues. The metabolic—behavioral pheno-
types of animals homozygous for this mutation are not distinguishable from those of
animals in which all isoforms of the receptor are eliminated, or from ob mice (Lep©?) that
are totally deficient in the ligand for the LEPR. Thus, we can infer that absence of the
leptin signal transduction via STAT is the main mechanism for the changes in behavior
and metabolism that characterize these animals. Furthermore, since LEPR-RDb is ex-
pressed primarily in the CNS (specifically, the hypothalamus), most of leptin’s physiologi-
cal effects are likely conveyed via the CNS. Very small amounts of leptin protein delivered
to the third ventricle of Lep? (leptin-deficient) mice restores their phenotypes to normal.
Recent experiments in which the Rb isoform of Lepr is transgenically restored only to the
brain of mice otherwise totally deficient in the synthesis of the Lepr gene show substan-
tial restoration of leptin-deficient phenotypes to normal.

Lep°? mice display elevated expression of orexigenic peptides (NPY, AGRP, MCH,
HCRT/Orexin) and decreased expression of anorexiant peptides (CRF, MCH, and POMC/
MSH) in the hypothalamus. The administration of LEP systemically, or into the third ventri-
cle, reverses these changes in neuropeptide gene expression and the obese phenotype. The
hierarchy of signaling can be examined by assessing the phenotypes of animals with natural
and experimental mutations of these molecular components of the neural pathways
regulating energy homeostasis. The Npy knockout mouse, for example, is—contrary to
expectation—of normal body composition and not hypophagic. However, homozygosity
for the Npy knockout mutation mitigates some of the obesity of the 0b/ob animal, indicat-
ing a role for NPY in the hyperphagia of the 0b/0b animal. Conversely, animals with knock-
out of the melanocortin-4 receptor (Mc4r), which binds the anorexiant molecule o-MSH,
are obese, and those with knockout of the oxrexiant melanocyte-concentrating hormone
(Mch), are lean. This hierarchy of effects could reflect the relative importance of the respec-
tive molecules and/or redundancy of critical functions sufficient to cause compensation for
developmental absence. For definitive analysis, facultative, organ-specific knockouts using
Cre-loxP technologies are being used. The fact that all of these knockout animals respond to
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some extent to exogenous leptin, and that Mc4r knockout animals respond to anorexiant
(e.g., corticotropin-releasing factor) and orexiant (e.g., NPY) molecules, indicates that the
response processes are not simple daisy chains of neurons or molecules. The extreme biolog-
ical importance of these pathways—integrating somatic energy stores with food seeking,
neuroendocrine (reproduction, growth), and immune physiology—accounts for the redun-
dancy of the components.

Animals lacking functional Lep or Lepr genes still respond to food deprivation with
compensatory hyperphagia and declines in energy expenditure, indicating that the leptin
axis is not the sole mediator of body weight regulation. Many physiological studies impli-
cate neural, humoral, and substrate-specific pathways from the liver and gastrointestinal
(GI) tract in energy homeostasis, and these are presumably largely intact in animals with
interruptions of the leptin axis. For example, inhibition of fatty acid synthase in the brain
reduces food intake in both wild type and ob/ob (leptin-deficient) mice.

Animals heterozygous for inactivating mutations of Lep, Lepr, and Mc4r have more
body fat than animals with two functioning copies of these genes. The phenotypic effect
of such haploinsufficiency suggests that moderate differences in rates of gene expression
can have significant effects on quantitative phenotypes such as body fatness. These sorts
of differences, due in many instances to allelic variations in promoter and regulatory re-
gions of genes, will probably account for differences in quantitative traits such as fatness
in humans and animals.

QUANTITATIVE GENETICS IN RODENTS

Inbred rodent strains differ widely in adiposity. The responsible genes can be mapped by
intercrossing inbred strains maximally divergent for body fat and looking for statistical
associations between genetic intervals and specific phenotypes. The appearance of the
same genetic interval in several such crosses strengthens confidence in the resulting infer-
ences regarding molecular physiology. Such studies have generated over 70 regions linked
to obesity in nearly 20 interstrain crosses. As in human studies, some mouse intervals
contain strong candidate genes. Because mice are inherently easier to work with for mo-
lecular cloning, one strategy is to clone the responsible mouse genes and then test them by
association and direct sequencing in humans.

Despite their evolutionary divergence about 60-100 million years ago, the mouse
and human genomes retain close similarities in both general organization and the se-
quences of individual genes. The similarities in relative gene position (“synteny”) extend
over long (10 million bases) stretches of DNA and can be used to infer the positions of
genes between the species. These transspecies maps are becoming increasingly refined as
the respective genomes are physically mapped and sequenced. Instances in which an obe-
sity-related phenotype maps to syntenic regions of two or more species may reinforce in-
ferences regarding the biological role of genes in such intervals.

MOLECULAR GENETICS OF HUMAN OBESITY

Intensive screenings of human populations for mutations in orthologs of the spontaneous
rodent obesity mutations have shown that such mutations are extremely rare. They have
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been identified in LEP and LEPR in highly inbred families; mutations in CPE (fat), TUB
(tubby), and agouti-signaling protein (ASP) (homologous to mouse Yellow) have not yet
been implicated in human obesity. Other genes known by virtue of physiology or the phe-
notypes of knockout animals to participate in energy homeostasis have been implicated in
human obesity: pro-opiomelanocortin (POMC), melanocortin-4 receptor (MC4R), and pro-
hormone convertase 1 (PCSK1). Of these, Mc4r mutations are prevalent and found in 3-
5% of patients with body mass index (BMI) > 40. However, not all individuals with Mc4r
mutations are obese, suggesting that obesity may depend on genetic variation in other
genes in these individuals.

The realization that the human and rodent genomes contain large amounts of appar-
ently noncoding DNA sequence, and that random variation in such sequences can be
used to track the segregation of specific intervals of DNA, revolutionized genetic map-
ping by replacing limited phenotypic variants (e.g., blood groups, major histocompat-
ibility complex haplotypes) with a nearly limitless number of genetic polymorphisms that
could be used to mark specific sites in the 3 billion base-pair haploid genomes of humans
(or mice, rats, pigs, etc.). Use of these reagents in DNA of families segregating for highly
penetrant single-gene mutations, such as cystic fibrosis and Huntington’s disease, led to
the spectacular successes of positional genetics in identifying the genetic bases for many
Mendelian genetic disturbances in humans and animals (see http:/www.ncbi.nlm.nih.gov).
For rare types of “syndromic” human obesity (e.g., Prader—Labhardt—Willi, Bardet-Bied],
Alstrom, Cohen), specific regions of the genome have been implicated. However, when
the segregation of “simple” human obesity either as a dichotomous (obese, nonobese) or
continuous (BMI, percentage body fat, etc.) variable is examined by statistical techniques
in extended or nuclear human families—sib pairs, single genes or regions of the genome
cannot account for the majority of phenotypic variance. Some regions implicated contain
intriguing candidate genes (e.g., POMC on chromosome 2p or cocaine-amphetamine-
related transcript [CART] on chromosome 5p), and weaker signals have been obtained in
the regions of LEPR (1p) and LEP (7q). However, close scrutiny of the coding sequences,
and some of the regulatory regions of these genes, have as yet failed to identify the se-
quence variant(s) responsible for these statistical signals. A possible explanation is that
the responsible sequence variant is in yet unidentified regulatory (e.g., promoter) DNA or
in another gene that is closely linked to the positional candidate gene, or possibly both.
The linkage for POMC (precursor molecule for o-MSH) has been detected in studies of
Caucasians, Mexican Americans, and African Americans, supporting the likely role of a
gene in this region in determining BMI and/or plasma leptin concentration. However, few
of the other regions implicated in the four genome scans reported in humans have been
replicated. This does not mean that the linkages are statistical artifacts, but more likely
that the linkage is present in only selected ethnic groups or populations. Such results are
not surprising if one considers the large number of genes that are already implicated in
the regulation of body weight.

PROVING THE PHENOTYPIC ROLES OF MODIFIER GENES

Efforts to “solve” the complex genetics of human obesity confront several imposing
problems. The effects of any single gene are likely to be small, of different salience in dif-
ferent populations and environments, and dependent on developmental processes and
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epistatic interactions with other genes. The linkage signals, using conventional nonpara-
metric techniques such as sib pairs and transmission distortion testing (TDT), are likely
to be below the usual statistical thresholds set for such analyses (e.g., p < 1073). The se-
quence differences are, by definition, likely to be subtle variants in coding and regulatory
sequence, not the highly penetrant mutations seen in Mendelian traits such as ob, db, Yel-
low, and so forth. Thus, even when plausible candidate genes are implicated by either ge-
netic position or molecular physiology, it may be difficult to prove their functional rele-
vance. Such proof may require combinations of in vitro expression studies, phenotyping
of congenic lines in which the implicated sequence variants are segregating, and the devel-
opment of new statistical strategies that will permit the investigation of the interactive
roles of multiple sequence variants in multiple genes on phenotypes of interest. These
analyses, in turn, will require the pooling of large data sets to permit the required group-
ing stratifications (by race, age, sex, etc.).

Within the next several years, there will be human SNP (single-nucleotide polymor-
phism) genetic maps (linked to radiation hybrid and physical maps) with over 2 million
entries. Thus, molecular markers will be spaced at 1,500 bp intervals across the genome.
These SNPs can be selected to favor coding sequences and known regulatory regions, so
that a linkage or disequilibrium study can simultaneously examine locus—gene position
and identify candidate sequence variants. The scoring of such dense SNP maps will con-
stitute a first pass, selected resequencing experiment on each subject, generating huge
amounts of sequence data that must be related to phenotype information. As in all link-
age-type strategies, the quality of phenotypic data remains paramount. Access to com-
plete sequence information of genes related to a phenotype enables, in theory, the digital
“representation” of a continuous biological phenotype. For the proper multivariate cor-
relations to be made, the phenotype(s) must be explicitly and accurately defined. The dig-
ital representation cannot exceed the fidelity of the phenotypes being analyzed.

The genetic control of body composition is paradigmatic of problems confronting ef-
forts to work out the molecular genetics of physiological and medical phenotypes (e.g.,
blood pressure, osteoporosis, type 2 diabetes, psychiatric disorders) in which convergent
phenotypes are caused by complex interactions of genes, development, and the environ-
ment. Successes in one or more of these areas will almost certainly provide “lessons” use-
ful in the analysis of the others.
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Leptin and Body Weight Regulation

L. ARTHUR CAMPFIELD

Leptin (also known as OB protein) is a protein hormone, encoded by the ob gene, pro-
duced primarily by adipocytes and secreted into the circulation, where it binds to a family
of binding proteins. Leptin enters the brain through a specific receptor-mediated trans-
port system in brain microvessels and acts on specific brain areas involved in the control
of food intake and the regulation of energy balance. It acts through a specific membrane
receptor, OB-Ry, to alter ongoing brain processes, descending autonomic nervous system
activity, and gene expression of neuropeptides involved in the regulation of energy bal-
ance. The primary role of leptin is to coordinate the responses of brain neuropeptide and
neurotransmitter pathways to provide a situationally appropriate regulation of food in-
take, metabolic rate, energy balance, and fat storage (see Chapters 1 and 2).

BIOLOGY OF LEPTIN IN HUMANS

Clinical studies of circulating leptin concentration have revealed the basic facts: Obese
subjects have higher serum leptin concentrations than lean individuals, and concentra-
tions increase with increasing percentage of body fat. Women have higher leptin concen-
trations than men, even when corrected for percentage of body fat. When obese subjects
lose weight by caloric restriction, leptin concentrations decrease. Serum leptin concentra-
tions in patients with eating disorders are appropriate for their percent body fat; that is,
patients with anorexia nervosa have very low leptin levels, while overweight patients with
bulimia nervosa have elevated leptin levels. Thus, the decreased food intake or failure to
eat characteristic of anorexia nervosa is 7ot a result of suppression of food intake by high
leptin levels.

Fasting (18-24 hours) is followed by a decrease in leptin concentration by as much
as 90% in humans. Thus, prolonged fasting leads to the coordinated inhibition of leptin
production from groups of individual fat cells in many regions of the body. Refeeding af-
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ter a fast is followed by a return of circulating leptin concentrations to baseline concen-
trations. The regulation of leptin production in the fasting state and the mechanisms re-
sponsible remain to be determined.

SOURCES OF LEPTIN

Leptin is produced and secreted from the following tissues: white fat; brown fat; bone
marrow; placenta; and probably from fat within muscles and other peripheral organs,
including the stomach. With the exception of the placenta and the stomach, the general
rule appears to be that as fat content increases in fat cells within a tissue, the produc-
tion and secretion of leptin also increases. When fat cells are devoid of lipid, the ex-
pression of the ob gene is severely reduced. When lipid is accumulated within fat cells,
the OB and OB-R messenger RNA (mRNA) levels and the presence of leptin and OB-
R; increase.

LEPTIN-SENSITIVE NEURAL CIRCUIT
THAT CONTROLS ENERGY BALANCE

Studies of neuronal activity indicate that multiple brain regions contain neurons that are
responsive to leptin and involved in detection of its presence and in generation of its ef-
fects. Hyperpolarization of glucose-receptive, adenosine triphosphate (ATP)-sensitive po-
tassium channels and stimulation and inhibition of firing rates have been reported in
ventromedial and lateral neurons. Brain administration of leptin leads to neuronal activa-
tion in many brain areas known to be involved in the regulation of food intake and body
energy balance, including the hypothalamus, periform cortex, and brown fat in the pe-
riphery. In addition, direct recording of efferent sympathetic fibers innervating organs in
anesthetized rats demonstrate that intravenous administration of leptin increases sympa-
thetic nerve activity to multiple target organs. These converging lines of evidence strongly
suggest that, in addition to several nuclei of the hypothalamus (ventromedial, dorso-
medial, paraventricular, and arcuate), other brain areas are involved in a distributed neu-
ral network within the brain including the periform cortex, the brainstem, the cerebel-
lum, the basal ganglia, and the cortex.

PERIPHERAL ACTIONS OF LEPTIN

Initial reports of direct peripheral effects of leptin were greeted with some skepticism due
to the experimental difficulty of demonstrating the presence of OB-R,, the long form of
OB-R. However, strong support has accumulated for the following peripheral effects of
leptin: (1) increased insulin sensitivity and glucose uptake; (2) decreased cholesterol and
triglyceride concentrations, and improved lipid profile; (3) decreased plasma glucose con-
centration; (4) inhibition of insulin secretion; (5) inhibition of adrenal cortex gluco-
corticoid secretion; and (6) inhibition of steroidogenesis in ovaries. OB-R; has been iden-
tified in the peripheral nervous system and in several peripheral tissues, including the
pancreas, the adrenal gland, the kidney, white and brown fat, the liver, the ovary,
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perivertebral ganglion cells, cells within the enteric nervous system, and pancreatic gan-
glion cells.

EVIDENCE SUPPORTING THE IMPORTANCE
OF THE LEPTIN PATHWAY IN HUMANS

The operation of the leptin pathway in humans has now been established. First, rare mu-
tations in the leptin and OB-R genes that have been documented in a few obese humans
are similar to those in leptin-deficient and -unresponsive mice. These humans are severely
obese and have incomplete sexual maturation. Second, experimental treatment of obese
humans with recombinant human leptin has been reported. Daily injections of leptin for
24 weeks in obese subjects resulted in weight loss that was significantly greater than pla-
cebo treatment. Third, the chronic treatment with daily leptin injections of the first hu-
man identified with a mutation in her leptin gene was reported. After a life dominated by
continuous weight gain and ravenous hunger, sustained weight loss and reduction of hun-
ger were observed during the treatment. Fourth, many studies in lean and obese humans
have demonstrated that weight gain is associated with an increase in serum concentra-
tions of leptin, while weight loss is associated with a decrease in circulating leptin concen-
trations.

TIMESCALE OF EFFECTS OF LEPTIN CONCENTRATIONS AND ACTIONS

The time course of a specific experiment may limit our ability to conclude that leptin does
or does not have a particular effect. Human studies have shown that leptin concentra-
tions are not changed before or after meals of normal size or individual bouts of intense
exercise. However, increases in energy intake or energy expenditure maintained for 3—4
days have been shown to increase or decrease circulating leptin concentrations, respec-
tively. Similarly, actions of leptin can be considered to occur over different time periods,
ranging from the rapid reduction of food intake (< 1 hour) to the slow changes in body
fat and composition (days to weeks).

DECREASED BRAIN RESPONSIVENESS TO LEPTIN IN OBESITY

The observation that almost all obese individuals have elevated circulating levels of leptin
has prompted speculation that human obesity can arise from reduced brain responsive-
ness to leptin. This hypothesis is supported by studies of diet-induced obese (DIO) mice
and rats. In comparison to lean animals, DIO animals require higher peripheral and cen-
tral doses of leptin to alter food intake, metabolism, and body fat. Recent studies indicate
that brain responsiveness to leptin is reduced in these obese animals and can be reversed
by weight loss.

The level of leptin in the cerebrospinal fluid (CSF) of obese humans is much lower
than expected and is not proportional to the elevated serum leptin concentration. This
observation has led to the suggestion that the brain uptake of leptin and/or its appearance
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in the CSF compartment is defective in obese humans and may be a component of the de-
creased sensitivity to leptin.

SUMMARY

Leptin acts as chef d’orchestre to coordinate a variety of neuropeptide and neurotrans-
mitter responses to generate an appropriate whole-body response with respect to body
energy balance given the current physiological and environmental conditions in nonobese
individuals. In this way, coordinated whole-body response to undernutrition, over-
nutrition, increased energy demand, and decreased energy demand is generated. Addi-
tional advances in our knowledge of the leptin pathway, and its marked alterations in
obesity, will surely lead to new pharmacological treatments for obesity, to be used as ad-
juncts to healthy eating and physical activity (see Chapter 100).
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Energy Intake and Body Weight

SUSAN A. JEBB

Energy intake is an especially critical element in the regulation of body weight because
the flexibility in energy intake is very much greater than that in energy expenditure. Fig-
ure 7.1 illustrates that it is relatively easy to double energy intake on a single day but ex-
tremely difficult to make a similar increase in energy expenditure. It is possible for an in-
dividual to starve or consume little energy on some days, yet the energy expenditure of a
sedentary individual cannot be reduced by more than about 30%. Day-to-day variability
in energy expenditure is estimated to be about 8%, compared to 25% for energy intake.
Changes in energy intake thus have considerable potential to influence body weight.

CONTROL OF ENERGY INTAKE

The relative maintenance of body weight over prolonged periods of time has been cited as
evidence that energy intake is regulated to match energy needs (see Chapter 8). Advances
in basic science have revealed some components of this metabolic control system. The
picture is complex, involving a network of gastrointestinal, metabolic, and hormonal sig-
nals that are integrated in the brain and trigger a coordinated cascade of neuropeptides
that either stimulate or inhibit consumption (see Chapters 1, 2, and 6). These signals
work across various time frames to bring an eating episode to a conclusion, to trigger the
next meal, or to influence overall energy intake in the longer term over days, weeks, or
even months.

Although most research on the control of energy intake has been conducted in small
animals, there is good evidence that many of the pathways act in a similar manner in hu-
mans. However, the complexity of the system in humans is enhanced by a variety of addi-
tional cognitive factors that can in many circumstances override the innate physiological
control of food intake. The nature of these cognitive factors is a product of various envi-
ronmental factors, social and emotional influences, and learned experiences. Humans
have the capacity to eat when they are not actually hungry or in need of food, perhaps
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FIGURE 7.1. Flexibility of daily energy intake and expenditure. Error bars indicate within-subject
coefficient of variation.

prompted by a social occasion, or to reject some foods even at a time of hunger, if they
consider them to be unpalatable or are attempting to restrain their intake.

CROSS-SECTIONAL STUDIES OF ENERGY INTAKE

Studies in the latter half of the 20th century frequently showed that heavier people tended
to consume the same, or even less energy, than their lighter counterparts. This precipi-
tated detailed studies of the energy needs of these apparently thrifty individuals.
However, measurements of energy expenditure in both controlled experimental (using
whole-body calorimeters) and free-living conditions (using doubly labeled water) showed
conclusively that energy needs are proportionally greater in obese people, reflecting their
greater body size and tissue mass. Figure 7.2 shows the measured energy expenditure and
self-reported energy intake over a 2-week period in two groups of lean and obese sub-
jects. This and similar studies have provided clear evidence of the trend toward
underreporting of food intake, which is most marked in obese and weight-conscious peo-
ple, such as formerly obese people who have successfully lost weight. Snacks are more
likely to be omitted from food records than main meals, and protein intake may be more
accurately recorded that other macronutrients, leading to relative overreporting. Al-
though much less researched, it is also apparent that individuals with anorexia nervosa
may misreport their intake. Here, there is more individual variability, with reports of
both over- and underestimation of food intake.

The accuracy of food intake records appears to be a characteristic of the individual
under consideration rather than the method of data collection (see Chapter 23). The most
accurate methods to record energy intake, such as the 7-day weighed food record, are in-
vasive and may change habitual intake during the recording period. Simpler methods,
such as the 24-hour recall, may aid compliance but provide no guarantee that subjects
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FIGURE 7.2. Measured energy expenditure (solid bars) and self-reported energy intake (hatched
bars) in lean and obese women. Mean = SE.

provide a representative record of their food intake. Studies have shown that the ranking
of individuals by energy intake is broadly similar across different measurement tech-
niques, although the absolute values may differ.

These difficulties in obtaining reliable records of food intake and the nonrandom na-
ture of measurement error can lead to substantial errors in quantitative calculation of en-
ergy and nutrient intake. This is an important consideration in any studies of the relation-
ship between energy intake and body weight.

SECULAR TRENDS IN ENERGY INTAKE

Mean body weight is rising in populations throughout the world, leading to increased
prevalence of obesity. However, most studies of energy intake do not show a clear rela-
tionship between energy intake and weight gain. Indeed, studies in the United Kingdom,
where there is a good longitudinal record of changes in body weight and household food
intake, show that, over the last 30 years, energy intake has been in decline. Although the
absolute magnitude of the decrease may be exaggerated by an increase in underreporting
and the failure to account adequately for the increasing proportion of food eaten outside
the home, there is no evidence that the rise in obesity can be simply attributed to an in-
crease in energy intake. A consideration of the secular trends in energy expenditure sug-
gests that, at a population level, the decline in physical activity may have reduced energy
needs at an even greater pace than the decline in energy intake. The rise in body weight
can therefore be explained by a failure to down-regulate energy intake sufficiently to
match the low energy needs (see Chapter 83).

MACRONUTRIENT INTAKE

Over the last 50 years, many countries have seen a steady rise in the proportion of fat in
the diet at the expense of carbohydrate. Recent dietary surveys show that this trend may



40 I. FOUNDATION

now be in reverse, but food disappearance records suggest that fat intake may be continu-
ing to increase and the apparent decline may be due to specific underreporting of fat in-
take as a consequence of intensive health promotion campaigns to eat less fat.

There is now good evidence that the macronutrient composition of the diet has im-
portant implications for body weight regulation. Ecological studies show a positive asso-
ciation between the proportion of fat in the diet and the prevalence of obesity; this is con-
firmed by many cross-sectional analyses within populations. There are a number of
potential mechanisms to explain this effect. In metabolic terms, fat is more readily ab-
sorbed and assimilated into body fat stores and less rapidly oxidized than other
macronutrients. However, quantitatively, more important effects are observed in relation
to appetite and the control of subsequent food intake.

Subjects fed a high-fat meal under experimental conditions exhibit lower levels of sa-
tiety and consume more energy at a subsequent meal than following an isoenergetic low-
fat-high-carbohydrate meal. When allowed to eat ad libitum over the course of one or
more days, subjects almost invariably consume more energy as the proportion of fat in
the diet increases. Fat, containing 9 kcal/g, relative to only 4 kcal/g for protein and carbo-
hydrate, is the most energy-dense nutrient, and high-fat diets therefore usually have a
high energy density. Thus, subjects may eat a similar portion of high- or low-fat food but
consume more total energy as a consequence of the higher energy density of the high-fat
food. This phenomenon has been described as “passive overconsumption.” Figure 7.3
shows the change in body fat stores relative to a nominal zero at the start of the study in a
group of male volunteers studied on three occasions in which the fat content of their food
was manipulated to provide 20%, 40%, or 60% energy as fat, with reciprocal changes in
carbohydrate. Subjects were allowed to eat ad libitum throughout. On the 20% fat diet,
they experienced a modest decrease in body fat, whereas on the 60% fat diet, they gained
around 0.5 kg body fat in 1 week. Modest weight loss on a low-fat diet is also observed
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FIGURE 7.3. Changes in fat balance during ad libitum consumption of diets with 20%, 40%, or
60% energy as fat.
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in a number of dietary intervention studies. However, this is rarely sustained in the me-
dium- to long-term without additional dietary control strategies. Whether the attenuation
of weight loss is due to compensatory increases in appetite or reduced compliance to the
low fat diet is unclear.

The precise mechanism underpinning the effect of macronutrients on energy intake is
unclear, but it is believed to include both pre- and postabsorptive effects (see Chapters 1
and 2). Further research is under way to establish whether passive overconsumption is
specific to fat per se or simply a consequence of its energy density. This has clear public
health implications given the introduction of low-fat foods onto the market that have a
similar energy density to their high-fat counterparts.

EATING FREQUENCY

Recent changes in eating habits have led to a decline in traditional meal eating and an in-
crease in snacking, with multiple eating episodes spread throughout each day. Epidemio-
logical analyses of the relationship between eating frequency and body weight often show
that snacking is associated with leanness. However, the accurate interpretation of these
data sets is confounded by the extent of underreporting of total energy intake and the dif-
ficulties in establishing a causal relationship. Obese people may appear to have fewer eat-
ing episodes either because of a failure to accurately report all eating occasions or because
snacking has been eliminated as a weight-control measure.

Experimental studies within whole-body calorimeters have shown that under highly
controlled isoenergetic conditions, energy expenditure is not significantly affected by
meal frequency, suggesting that it does not have a direct effect on body weight regulation.
However in the free-living situation, when subjects are allowed to eat ad libitum, the im-
pact of snacking on body weight may depend on its effect on subsequent appetite. This in
turn may be a function of the type of snacks consumed. However a crossover study in
which subjects consumed high or low fat, and savoury or sweet snacks in a 2 x 2 Latin
square design, showed no significant difference in body weight throughout the study. Al-
though the total fat intake varied, individuals appeared to compensate at mealtimes for
differences in energy intake from snacks.

CONCLUSIONS

Studies of the relationship between energy intake and body weight are confounded by
methodological difficulties, especially in relation to the underreporting of food intake. It
is clear from the energy balance equation that for any given level of energy expenditure,
there is close link between energy intake and body weight. However, in the real-life situa-
tion, changes in body weight are a consequence of the precision of coupling energy intake
and energy needs rather than a function of either component independently. Understand-
ing the susceptibility of some individuals to weight gain or, less commonly, to weight loss,
will require a more detailed understanding of the impact of energy expenditure on the
physiological regulation of energy intake in humans, and the social and cognitive factors
that modulate this innate control.
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A Psychobiological System Approach
to Appetite and Weight Control

JOHN E. BLUNDELL

Appetite control implies a control over energy intake. Some researchers argue that habit-
ual addition of only 20-30 kcal per day over a number of years will lead to significant
body weight increases. If human beings are the most intelligent life force on this planet,
why can they not adjust their eating by the very small amounts required for weight stabil-
ity? Some explanation for this may be found in an examination of the processes involved
in the regulation of appetite.

A PSYCHOBIOLOGICAL SYSTEM

The power of a systems approach is that it allows the simultaneous evaluation of a num-
ber of factors that influence the expression of appetite and the control of body weight. It
permits an assessment of the relative strength of each factor rather than concentrating
only on one domain. Research is certainly needed on specific mechanisms that control
particular aspects of our physiology, biochemistry, nutrition, and behavior related to eat-
ing and weight control. Also required is a conceptualization of how these mechanisms act
cohesively to influence the physiology, conscious sensations, and actions of people func-
tioning as individuals. This can be provided by the psychobiological system.

The essence of this view is the intention to understand the control of appetite and
body weight (and disorders of these phenomena) as the products of a network of interac-
tions among elements forming part of a psychobiological system. A simplified model of
the system is set out in Figure 8.1.

A consideration of anthropological, epidemiological, and experimental evidence sug-
gests that it is easier for human beings to gain weight than to reduce weight. This implies
that the control of appetite (by the psychobiological system) is asymmetrical. Figure 8.2
illustrates a simple conceptualization of how this arises. The extension of Claude Ber-
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FIGURE 8.1. Conceptualization of certain significant aspects of the biopsychological system under-
lying the control of feeding behavior.

nard’s principle of homeostasis to include behavior is often referred to as the behavioral
regulation of internal states. Logic demands that behavior (eating) is controlled in accor-
dance with biological states of need. This constitutes a form of biological regulation.
However, the expression of behavior is also subject to environmental demands, and
behavior is adapted in the face of particular circumstances. In the case of human appetite,
consideration should be given to the conscious and deliberate control over eating behav-
ior. Humans can decide to alter their eating to meet particular objectives, for example, a
display of moral conviction (political hunger strike) or a demonstration of aesthetic
achievement (e.g., dieting). In both of these examples, eating is curtailed, with an ensuing
interruption or depletion of the nutrition supply. Regulatory mechanisms will tend to op-
pose this undersupply and generate a drive to eat. In many parts of the world, environ-
mental adaptation also means adjusting to a food supply characterized by an abundance
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of palatable, energy-dense (mainly high-fat) foods or by a large proportion of fatty items
(see Chapters 74 and 78). Exposure to these types of diets usually gives rise to an
overconsumption of energy. Since this does not appear to be biologically driven (by a
need state), and is not consciously intended, this phenomenon has been referred to as pas-
sive overconsumption. This, in turn, in an interaction with genetic vulnerability, leads to
an increase in fat deposition.

This passive overconsumption leading to the accumulation of body fat does not ap-
pear to generate any biological drive to undereat. Obese people do not appear to get any
help from their adipose tissue to reduce their appetites. Hence, the operation of the regu-
latory system is not symmetrical.

LOOSE COUPLING BETWEEN APPETITE AND PHYSICAL ACTIVITY

Understanding the interaction between physical activity and appetite control has both
theoretical and practical implications. More than 40 years ago, the commonsense view
implied that the regulation of food intake functions with such flexibility that increased
energy output due to exercise is automatically followed by an equivalent increase in calo-
ric intake. This view supports the commonly held belief that exercise is futile as a form of
weight control, since the energy expended simply increases hunger and drives up food in-
take to compensate for the energy lost. However, there is now much evidence to demon-
strate that physical activity does not automatically increase eating. Indeed, after exercise,
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food intake most often remains unchanged and, in certain circumstances, declines. More-
over, when physical activity is reduced (when an individual becomes more sedentary),
food intake is not down-regulated; this leads to a positive energy balance and weight
gain. All of these findings suggest a rather loose coupling between physical activity and
appetite control (at least in the short term). However, the degree of this coupling may be
different in men and women.

RISK FACTORS FOR APPETITE CONTROL

Just as certain metabolic variables (such as low basal metabolic rate, low energy cost of
physical activity, low capacity for fat oxidation) can lead to a positive energy balance, we
can envisage behaviorally mediated processes leading to hyperphagia or overcon-
sumption. These processes may be patterns of behavior, the sensory or hedonic events
that guide behavior, or sensations that accompany or follow eating. For convenience, this
cluster of events can be referred to as behavioral risk factors. These events may include a
preference for fatty foods, weakened satiation (end of meal signals), relatively weak sati-
ety (postingestive inhibition over further eating), strong orosensory preferences (e.g., for
sweetness combined with fattiness in foods), a binge potential, high food-induced plea-
sure response, or a persistent high level of hunger (see Chapter 7). These behavioral risk
factors can be regarded as biological dispositions that create vulnerability for weight
gain.

However, such risk factors alone would be unlikely to lead to a positive energy bal-
ance in a benign environment, that is, one in which the food supply and the cultural hab-
its work against excessive consumption. In most of today’s societies, however, the food
environment exploits biologically based dispositions and this promotes the achievement
of a high-energy intake. This conceptualization is set out in Table 8.1.

TABLE 8.1. Postulated Interactions between Behavioral Risk Factors and the Obesigenic
Environment, Which Generate a Tendency for Overconsumption

Biological vulnerability

(behavioral risk factor) Environmental influence Potential for overconsumption

Abundance of high-fat T fat intake

(high energy-dense) foods

Preference for fatty foods

Weak satiation T meal size

(end of meal signals)

Large portion sizes

Orosensory responsiveness

Weak postingestive satiety

Persistent high level of hunger

Availability of high palatability
foods with specific sensory—
nutrient combinations

Easy accessibility to foods and
presence of potent priming
stimuli

Ready availability of foods

T amount eaten
T frequency

T frequency of eating
tendency to reinitiate eating

T persistent drive to seek and eat
food
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NUTRITION AND THE APPETITE CASCADE: SATIETY SIGNALING

How does the appetite control system operate to reflect these processes? One way to
think about this issue is to consider how eating behavior is held in place by the interac-
tion between the characteristics of food and the biological responses to ingestion. These
biological responses are often thought of as “satiety signals.” Several characteristics of in-
gested food must be monitored, including taste (intensity and hedonic aspects), volume
and weight, energy density, osmolarity, and the proportion of macronutrients. Generated
biological responses include oral afferent stimulation, stomach distension, rate of gastric
emptying, release of hormones such as cholecystokinin and insulin, triggering of digestive
enzymes (and cofactors), and plasma profiles of glucose, amino acids, and other metabo-
lites. The organization of this activity can be conceptualized in the form of a cascade (Fig-
ure 8.3, lower portion). Two features are worth considering. First is the distinction be-
tween satiation and satiety. Satiation refers to the processes that bring a period of eating
to an end and thus influence the size of meals and snacks. Satiety refers to the inhibition
over hunger and further eating that arises as a consequence of food ingestion. These two
processes therefore control events within and between meals. Second is the potency of the
mediating processes of the cascade and particularly the relative strength of postabsorptive
mechanisms. It is clearly the properties of food (and the act of ingesting it) that trigger the
initiation of the overlapping physiological responses. The amount (quantity) and nature
(quality) of the food will determine the intensity and time course of the biological pro-
cesses generated. This situation reflects the idea of the different satiating power of differ-
ent types of food.

INTERRELATED LEVELS IN THE SYSTEM

The biological responses generated by food ingestion form part of a feedback circuit
that influences the pattern of eating being displayed. This circuit can be seen as a net-
work with three levels, which are displayed simply in Figure 8.3. The network includes
the level of psychological events (hunger, perception, cravings, hedonic sensations) and
behavioral operations (meals, snacks, energy, and macronutrient intakes); the level of
peripheral physiology and metabolic events; and the level of neurotransmitter and met-
abolic interactions in the brain. The expression of appetite reflects the synchronous
operation of events and processes in the three levels. Neural events trigger and guide
behavior, but each act of behavior involves a response in the peripheral physiological
system; in turn, these physiological events are translated into brain neurochemical ac-
tivity. This brain activity represents the strength of motivation and the willingness to
refrain from feeding.

IMPLICATIONS OF THE SYSTEM APPROACH

Viewed in this way, the psychobiological system permits an understanding of the interre-
lationships among behavioral events that comprise eating, peripheral physiology and me-
tabolism, and central neurochemical processes. The system also provides a possibility for



48 I. FOUNDATION

°vé > - Leptin
c »CORTEX € ep !
s ( - S-HT2c NPY |
e MC-4 Galanin :
- CRF GLP-1 |
€9 £, Orexins P '
S8 5 i CART
889 - Cephalic HYPOTHALAMIC !
28! phase NUCLEI .
zZECS ' ___] SR N (g a
A B T X
1 1
1 1
1 1
! factors :
| .
i Oxidative Leptlr) &
g g S 'h Cut peptides metabolism cytokines :
58 Glhormones ey GLp.1 .
'gag ! GRP Glucose :
53 : Taste Enterostatin FFA Corticosteroids
23 Olfaction Chewing insulin . I
é& : Amyin AA (T:LNAA) |
I:IZ:IIIZ:}.’:IZIIFZIIIIII:::IIIII}IZII:ZI::.’ZIII:Z'

st-absorptive

Pre-prandial late

motivation

Y

Physiological and
behavioural events

FIGURE 8.3. Diagram showing the expression of appetite as the relationship between three levels of
operations: behavior, peripheral physiology and metabolites, and brain activity. PVN, para-
ventricular nucleus; NST, nucleus of the tractus solitarius; CCK, cholecystokinin; AA, amino acids;
FFA, free fatty acids; T:LNAA, tryptophan: large neutral amino acids.

thinking about the way in which conscious motivations and cravings may emerge from
the timing and organization of actions within the system.

SYNCHRONY AND DESYNCHRONY

Recognizing the holistic nature of the psychobiological system also has clinical implica-
tions. In a healthy, well-functioning appetite system, it can be assumed that the three lev-
els operate harmoniously and are well integrated. However, it has been argued that diet-
ing is a form of behavioral control that desynchronizes the appetite system (see Chapters
15, 16, and 17). During the development of eating disorders, the bingeing, vomiting, and
other drastic procedures lead to an erratic delivery of nutrients, with aberrant triggering
of physiological responses. This means that the processes of the satiety cascade will be se-
verely disorganized. This disorganization will lead to desynchrony between behavior and
physiology, and between physiological processes and neurotransmitter activity. There-
fore, the harmonious interplay of levels of functioning (Figure 8.3) responsible for the or-
derly expression of appetite will be undermined. This corruption of the processes of the
biopsychological system is likely to confer an enduring legacy that will have to be cor-
rected during treatment.
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Taste, Taste Preferences,
and Body Weight

ADAM DREWNOWSKI

Perhaps the most critical issue in obesity research is whether the current obesity epidemic
is caused by genetics or by diet (see Chapters 3 and 78). Given that obesity rates in the
United States have doubled over the past two decades, while the genetic pool remained
stable, the explanation must lie in reduced physical activity and altered eating habits.
Though the mainstream of obesity research continues to focus on genetic, metabolic, and
physiological issues, dietary choices and behaviors are more likely to be the answer. The
recent Dietary Guidelines for Americans 2000 suggests that the increase in obesity rates
may be tied to the wide availability of cheap and palatable foods.

TASTE AND PALATABILITY

Taste is the key influence on food selection. Infants seek out sweet and reject bitter and
sour tastes. In 3-day-old infants, facial expressions in response to sweet involve relax-
ation, a slight smile, and licking of the upper lip. Young infants prefer sugar solutions to
water, select sweeter sugars over less sweet ones, and selectively consume the most con-
centrated sugar solutions available. Infant response to sweet sucrose leads to a more
rapid heartbeat, avid sucking response, and less regular breathing. In contrast, infants
presented with bitter quinine or urea stick out their tongue, spit or prepare to vomit, and
give every sign of rejection and disgust. Judging from facial expressions and sucking re-
sponse data, infant preferences for sweet and the rejection of bitter tastes are present at
birth.

The pleasure response to sweetness is also wired in. Placing a sweet substance on the
tongue of a crying newborn has a remarkable calming effect. This persists for several
minutes and can be used to quiet the infant between blood draws and other painful pro-
cedures. Studies have linked the sweetness response to the release of endogenous opiate
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peptides, or endorphins. In some animal studies, a comparable calming effect was ob-
tained with fat emulsions in water, suggesting that taste preferences for sugar and fat may
have a strong physiological basis. One role of sweet taste, the characteristic feature of
mother’s milk, is to maintain infant feeding behavior. In contrast, the instinctive rejection
of bitter protects the infant from bitter poisons.

Children ages 3 to 5 years use only two criteria, familiarity and sweetness, in making
food choices. Novel flavors find acceptance only if they are paired with a concentrated
source of energy, generally fat, sugar, or starch. In general, foods that offer maximum en-
ergy per unit weight are preferred over less energy-dense foods. In practice, such energy-
dense foods contain fat or sugar, or both. The more palatable foods tend to be energy-
dense and vice versa. Sweetness and fat serve to introduce new foods and additional nu-
trients into the child’s diet. However, contrary to popular belief, varying exposure to
sweet stimuli in infancy and early childhood has no documented impact on preferences
for sweet foods in later life. Liking for sweet taste and sugars consumption both peak by
age 12 years.

In addition to the four basic tastes—sweet, sour, salty, and bitter—the concept of
food “taste” includes olfaction and texture. Fat in foods is perceived through a combina-
tion of texture, mouth feel, and aroma. Higher-fat diets tend to be more varied, richer-
tasting, and more palatable. The human sensory system is geared toward the selection of
the most nutritive energy- dense foods. Until recently, such foods were scarce in the hu-
man diet. The traditional diet of preindustrial societies was based on complex carbohy-
drates, including whole grains, vegetables, and fruit. The widespread availability of cheap
sugar and vegetable oils is a relatively recent phenomenon. Sensory mechanisms responsi-
ble for maintaining the supply of energy-rich foods may be ill suited to cope with the con-
ditions of dietary excess.

SWEET TASTE AND BODY WEIGHT

One of the more cherished concepts in the obesity literature is that body weight is regu-
lated and that obesity represents a deviation from the norm. Genetic vulnerability, per-
sonality disorders, abnormalities in taste and smell, and aberrant food choices have all
been put forward as potential explanations for excessive weight gain. Another influential
concept was that taste response to sweetness predicts distance from the physiological “set
point” of body weight.

The prevailing view in the 1970s was that obesity is largely a psychological problem.
Overeating was said to be a maladaptive behavior that could be shaped or modified
through behavioral therapy. Eliminating the reinforcing properties of palatable foods
would shape the behavioral response toward other, equally rewarding, activities. Obese
patients were told to become more aware of their eating habits by keeping food diaries,
and were taught to become less susceptible to events that triggered eating behavior (see
Chapter 94). At the time, food palatability was equated with sweet taste. Exerting behav-
ioral control over sweet foods was the first step toward successful weight reduction.

The belief that obese persons are more susceptible to external cues, such as the taste
of foods, was especially popular. The externality hypothesis held that obese humans (and
rats) were “finicky” eaters, eating more of palatable but less of unpalatable foods. The re-
search emphasis on the obese “sweet tooth” was consistent with the concurrent belief
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that sugars and starches are the most fattening of foods. Studies reported that obese men
and women found sweet solutions difficult to resist, even after ingesting a sweet glucose
solution, suggesting that they were in a state of a continuing energy need and below their
physiological set point. Their taste response to sweet was said to override satiety signals,
leading to overeating of sweets and other desserts.

Eventually, it became clear that taste responses of obese persons were not alike.
Some obese patients liked the sweet taste of sugar, whereas others did not. Studies using
sucrose solutions, sweetened Kool-Aid, and chocolate milkshakes found no relationship
between sweet taste preferences and overweight. Large-scale consumer studies found no
link between body weight and liking for sugar in apricot nectar, canned peaches, lemon-
ade, or vanilla ice cream, nor was there evidence that weight loss resulted in heightened
preferences for sweet taste, as predicted by the set point hypothesis.

DIETARY FAT AND BODY WEIGHT

Noting that most studies on obesity and taste had been conducted with sugar solutions in
water, researchers in the 1980s began to explore the role of dietary fat. Among the com-
plex sensory stimuli used in sensory evaluation studies were milkshakes, soft white
cheese, cake frostings, and ice cream. In a series of studies using 9-point category scales,
obese and anorectic women tasted and rated 20 different mixtures of milk, cream, and
sugar of varying sweetness and fat content. There was an inverse relationship between
body mass and relative preferences for sugar over fat. Whereas the thinnest women liked
sugar and rejected dairy fat, obese and formerly obese women preferred high-fat stimuli
with a low sugar content. Later sensory studies confirmed that sensory preferences for fat
in foods were linked to the respondents’ own body mass index or percent body fat. Clini-
cal studies also found that diets of obese patients tend to be richer in fat.

Sensory responses to sugar and fat among adults may also be mediated by the endog-
enous opiate system. One clinical study examined the effects of opiate antagonist
naloxone on taste preferences and food consumption among binge eating, obese, and
normal-weight women. The patients tasted and rated 20 sweetened dairy products and
were offered snack foods varying in sugar and fat content. Naloxone selectively reduced
the consumption of foods that were sweet, high-fat foods such as chocolate. These effects
were observed only among binge eaters and were not related to body weight. While opi-
ate blockade is not a viable strategy for weight loss, it may be useful in the clinical man-
agement of the binge eating disorder.

ENERGY DENSITY OF FOODS

Studies on obesity and food preferences showed that the most highly preferred foods were
rich in fat. Obese men selected steaks and roasts, hamburgers, french fries, pizza, and ice
cream. In contrast, obese women tended to list foods that were sweet, rich in fat, or both.
Among their frequent choices were ice cream, chocolate, cake, and other desserts. These
foods may be liked because of either their fat content or their high-energy density. Accord-
ing to some current theories, energy density of the diet, as opposed to its sugar or fat content,
is the main reason for overeating and the growing prevalence of overweight.
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ERIC RAVUSSIN

There has been considerable speculation concerning the reasons the human genome could
harbor genes predisposing to positive energy balance and obesity in our “obesegenic” en-
vironment (see Chapters 3, 5, and 12). The most frequently stated theory is that of the
“thrifty genotype.” During human history, food was not very abundant and required
much physical work to obtain. Survival mechanisms evolved to confer protection against
periods of food scarcity. It is therefore not surprising that highly industrialized popula-
tions now struggle with the problem of obesity due to rapid environmental changes (see
Chapter 78). This has led us to propose another hypothesis: that obesity in our present
environment is an “essential” condition and only those with fewer obesity susceptibility
genes (the former nonsurvivors) can resist our “obesigenic” environment and maintain a
normal weight without conscious effort (see Chapter 4). The common thread between
these two hypotheses is that what was an asset to early humans is now rapidly becoming
a liability. Although the pathogenesis of obesity is not completely understood, recent
studies of energy intake and expenditure in humans have shown that obesity is not simply
the result of bad behavior or so-called “sloth and gluttony.”

RELEVANCE OF ENERGY EXPENDITURE COMPONENTS TO OBESITY

Obesity results from a chronic positive energy imbalance between energy intake and en-
ergy expenditure. Since food intake assessment is precise only under laboratory condi-
tions that do not reflect everyday life, and measurement in free-living conditions is inac-
curate, scientists have concentrated on the energy expenditure side of the energy—balance
equation (see Chapter 24). Technological advances have made possible the use of indirect
calorimetry for measures of metabolic rates over periods of hours using a ventilated hood
system, or over 1 day or more using a respiratory chamber. In such chambers, all compo-
nents of sedentary energy expenditure can be measured (i.e., sleeping metabolic rate, the
energy cost of arousal, the thermic effect of food, and the energy cost of spontaneous
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physical activity or nonexercise activity thermogenesis (Figure 10.1). The doubly labeled
water method provides accurate measures of total energy expenditure over periods of
days and, in combination with indirect calorimetry, can be used to assess physical activity
in free-living conditions.

RESTING METABOLIC RATE

The resting metabolic rate (RMR) is the amount of energy expended when an adult or-
ganism is awake but resting, not actively digesting, and at thermal neutrality. Because
work is not performed on the environment, all energy expended is released as heat. Meta-
bolic rate decreases below RMR by approximately 10% during sleep but can decrease by
as much as 30% with starvation and increase 10- to 20-fold for short periods of vigorous
exercise. In most sedentary adults, RMR accounts for approximately 60-70% of daily
energy expenditure. The strong relationship between RMR and body size has been
known for many years and led to the development of equations still widely used to pre-
dict RMR in each sex based on height and weight. The heavier the individual, the greater
the absolute RMR and, indeed, total energy expenditure. Although RMR correlates best
with fat-free body mass, it is also, to a lesser extent, independently influenced by fat
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FIGURE 10.1. Components of daily energy expenditure in humans. Daily energy expenditure can
be divided into three major components: basal metabolic rate (BMR) [sleeping metabolic rate
(SMR) + energy cost of arousal], which represents 50-70% of daily expenditure; the thermic effect
of food, which represents approximately 10% of energy expenditure; and the energy cost of physi-
cal activity [spontaneous physical activity (SPA) + unrestricted/voluntary physical activity], which
represents 20-40% of daily energy expenditure. SPA has also been called nonexercise activity
thermogenesis (NEAT). Left: The measure of sedentary daily energy expenditure measured over 24
hours by indirect calorimetry in a respiratory chamber. Right: The total energy expenditure mea-
sured over 7-10 days using the doubly labeled water method. Combinations of indirect calorimetry
and doubly labeled water methods are used to assess the energy cost of unrestricted physical activ-
ity.
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mass, age, and sex. Together fat-free body mass, fat mass, age, and sex explain approxi-
mately 80-85% of the variance in RMR. As shown in siblings and twins, some of the re-
sidual interindividual variability in RMR is likely to be genetically determined. Our stud-
ies and others have clearly identified that sympathetic nervous system activity is a
significant determinant of the variability in resting metabolic rate. Furthermore, the vari-
ability in metabolic rate (adjusted for body weight and composition) is related to variabil-
ity in body temperature. Body temperature in humans might therefore be a marker of a
high or low relative metabolic rate, as previously shown in animals.

If the origin of positive energy balance lies in the chronic imbalance of energy intake
and oxidation, then the absolute intake and oxidation rates of macronutrients are less im-
portant than the relationship between the two. It is important to know if obesity is
caused by high intake, low expenditure, or both, and to identify the conditions that allow
a long-lasting imbalance between intake and expenditure. An examination of each nutri-
ent balance equation (carbohydrate, protein, and fat) to determine if chronic imbalance
between intake and oxidation exists is only valid if each nutrient has its separate balance
equation implying separate regulation. In practical terms: Is each nutrient either oxidized
or stored in its own compartment (separate regulation), or does it get converted into an-
other compartment for storage? This applies particularly to whether carbohydrate is
stored as fat (de novo lipogenesis) as is commonly believed. De novo lipogenesis is very
limited in humans and occurs only when very large excesses of carbohydrate are ingested.
Thus, under physiological conditions, it is reasonable to consider each nutrient balance
equation as a separate entity. Growing evidence indicates that alcohol balance, protein
balance, and carbohydrate balance are very well controlled and unlikely to underlie sig-
nificant weight gain. In marked contrast, body fat stores are large, and fat intake has no
influence on fat oxidation (Table 10.1). Therefore, fat is the only nutrient that can cause a
chronic imbalance between intake and oxidation, resulting in excess fat storage in the ad-
ipose tissue. As pointed out by Flatt, the use of the fat balance equation and the measure-
ment of fat oxidation are of increasing importance in the assessment of the pathophysiol-
ogy of human obesity.

THERMOGENESIS

Thermogenesis is the increase in resting metabolic rate in response to stimuli such as food
intake, cold or heat exposure, psychological influences such as fear or stress, or the ad-
ministration of drugs or hormones that increase the metabolic rate. The thermic effect of
food (the major form of thermogenesis in humans) accounts for approximately 10% of
daily energy expenditure. Opinions differ as to whether a decreased thermic effect of food
is present in obese individuals or involved in the etiology of obesity. This most difficult to
measure and least reproducible component of energy expenditure is affected by many fac-
tors, such as test meal size and composition, palatability of the food, technique used for
measurements, time and duration of the measurement, and the subject’s genetic back-
ground, age, physical fitness, and sensitivity to insulin. Prospective studies have not iden-
tified a low thermic effect of food as a predisposing factor for body weight gain. In sum-
mary, one could safely state that any decrease in the thermic effect of food amounts to
only a small number of calories and that a minimal weight gain (and thus increased
RMR) would be sufficient to offset this decreased energy expenditure.
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TABLE 10.1. Comparison of Macronutrient Stores and Balance in Adult Man

Carbohydrate Protein Alcohol Fat
Stored in tissues as . . . Glycogen Protein — Fat
Sizes of stores Tiny Moderate — Large
Daily variability in size Large Small — Small
Potential for expansion Tiny Moderate — Large
Stores regulated Yes Yes — No
Oxidation stimulated by intake Yes Yes Yes No
Potential for long-term imbalance No Yes? No Yes

40nly under influence of growth stimuli (hormones, exercise, increasing fat mass, drugs, etc.).

PHYSICAL ACTIVITY

The most variable component of daily energy expenditure is that expended during physi-
cal activity, which accounts for a large amount of calories in very active people. However,
sedentary adults exhibit a range of physical activity that represents only about 20-30%
of the total expenditure. Reduced physical activity, as a cause of obesity, is an obvious
and attractive hypothesis that is supported by the secular increase in obesity paralleling
the increase in sedentary lifestyle. However, until the recent introduction of doubly la-
beled water, there has been no satisfactory method to assess the impact of physical activ-
ity on daily energy expenditure (see Chapter 24). Recent reviews in which doubly labeled
water data have been pooled show that the level of physical activity can vary widely be-
tween people. The energy cost of weight-bearing activities is proportional to body weight
and is therefore high in obese individuals, although obesity is generally associated with
lower activity levels. The net energy expenditure related to physical activity may therefore
be “normal” in obese people compared to their lean counterparts despite lower levels of
physical activity.

Using a respiratory chamber, significant differences between individuals in spontane-
ous physical activity (small, “fidgeting type” movements) have been reported. This activ-
ity could account for 100 to 700 kcal/day and is a familial trait indicating a genetic back-
ground. People less prone to weight gain during overfeeding have increased levels of
spontaneous physical activity compared to those prone to weight gain. The best predictor
of fat gain during 56,000 kcal overeating was the amount of activities of daily living,
termed nonexercise activity thermogenesis, or NEAT. One of the potential mechanisms
underlying the variability in spontaneous physical activity is the activity of the sympa-
thetic nervous system.

DAILY ENERGY EXPENDITURE

Measurements of energy expenditure using indirect calorimetry in respiratory chambers
are very accurate and precise. Numerous studies have shown that 24-hour energy expen-
diture is directly proportional to fat-free body mass or body weight. The major disadvan-
tage is the confinement of subjects to a small room and that these measurements do not
indicate the level of physical activity in the subjects.
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Measuring energy expenditure in unconfined subjects has obvious advantages, but
the original methods (factorial and intake methods) have been tedious and unreliable.
The doubly labeled water technique was first used in humans in 1982. It is a form of
“indirect calorimetry” based on the differential elimination of two stable isotopes, deu-
terium and '8oxygen ('80), from body water after ingestion of the two isotopes. Since
180 exits the body as water and CO, and deuterium exit the body only as water, the
difference between the two elimination rates is proportional to CO, production and,
therefore, energy expenditure. With the decreasing cost of isotope ratio mass spectrom-
eters and probably a decrease in the cost of 80 in the future, this method will proba-
bly become one of the best tools to measure energy expenditure without limitation in
activity. The method is noninvasive, can be used in pregnant women, infants, and
adults, as well as elderly subjects, and has been validated repeatedly. After adjustment
for RMR, total energy expenditure in free-living conditions can be used as a measure
of physical activity.

Two points emerge from studies in both the respiratory chamber and in free-living
conditions. The larger the body size, the higher the absolute metabolic rate and, there-
fore, the higher the food intake. Therefore, studies showing no or negative correlations
between food intake and weight suggest that obese people underreport what they eat.
The second point is that the lowest 24-hour energy expenditures, reported mostly in lean
women, are of the order of 1,200-1,300 kcal/day. Therefore, energy intakes less than that
will produce an energy deficit and weight loss in any obese individual (see Chapter 89).

METABOLIC PREDICTORS OF BODY WEIGHT GAIN

In prospective studies conducted in Pima Indian subjects, four metabolic parameters
known to have a familial component predict weight gain: low relative resting metabolic
rate (RMR adjusted for differences in fat-free mass, fat mass, age, and sex); low level of
spontaneous physical activity; a low fat oxidation (i.e., a high 24-hour respiratory quo-
tient); and low activity of the sympathetic nervous system.

All four parameters correlate with body size: RMR positively with fat-free mass; en-
ergy cost of spontaneous physical activity positively with weight; 24-hour respiratory
quotient negatively with body fat; and sympathetic nervous system activity positively
with body fat. When these parameters are adjusted for differences in body size, the initial
value predicts the rate of change in body weight over the subsequent years. After weight
gain, the original deviation from the value predicted on the basis of population (e.g., low
relative RMR, high 24-hour respiratory quotient, low energy cost of activity, low sympa-
thetic nervous system activity) tends to diminish, suggesting a progressively decreasing
physiological drive for further body weight gain (Table 10.2). Thus, the high RMR, the
high-energy cost of spontaneous physical activity, the low respiratory quotient, and the
high sympathetic activity seen in obesity may act to limit additional weight gain. The re-
lationships of these metabolic factors with body weight changes are relatively weak, indi-
cating the involvement of other factors such as total food intake, the composition of the
diet, and the level of physical activity. Even if weak, the impact of these four risk factors
for weight gain resembles that for socioeconomic and lifestyle risk factors. Furthermore,
studies comparing obese to lean subjects yield little information on the mechanisms lead-
ing to weight gain.
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TABLE 10.2. Metabolic Characteristics of Obese and Preobese Individuals

Obese (factors associated Pre- or postobese (factors
with obesity) predicting weight gain)
Relative resting metabolic rate High or normal Low
Energy cost of activity Normal Low
Fat oxidation High Low
Sympathetic nervous system activity High Low

CONCLUSIONS AND FUTURE STUDIES

The pioneering work of Flatt has redirected research in energy metabolism. Chronic im-
balances between intake and oxidation of nonfat nutrients cannot lead to obesity, but fat
stores are not controlled and the capacity for expansion is enormous. Obesity is therefore
due to a long-lasting positive fat balance that is due simply to a high-fat diet and/or an
impaired capacity for fat oxidation. The rate of fat oxidation is a genetically determined
trait that seems to be related to the level of physical fitness. Studies are now designed so
that researchers better understand how to change fat balance. Strategies targeting fat bal-
ance by lowering dietary fat and/or increasing fat oxidation are likely to be efficacious in
the treatment of obesity.

Future studies should look at the effect of acute challenges such as short-term over-
feeding or fasting on the response in RMR, thermogenesis, and physical activity. We must
also know whether there are metabolic differences in adaptation to weight loss or gain
between those with large weight changes versus those who will quickly reach a new equi-
librium.

Another important topic is the study of the molecular mechanisms of adaptive
thermogenesis. Mitochondria, the organelles that convert food to carbon dioxide, water,
and adenosine triphosphate (ATP), are fundamental in mediating energy dissipation. Re-
cent advances have been made in our understanding of the molecular regulation of energy
expenditure in mitochondria and of the mechanisms of the transcriptional control of
genes involved in mitochondrial respiration. Such studies will help us to understand the
regulation of energy balance and, more specifically, energy expenditure and its contribu-
tion to the development of obesity.
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Body Composition

TIMOTHY G. LOHMAN

Recent developments in the field of body composition assessment include health-related
standards based on both body mass index (BMI) and percentage of body fat; increased
prevalence of obesity in the U.S. population based on BMI; multicomponent models for
more accurate assessment of body composition; validation studies of dual-energy X-ray
absorptiometry (DXA) as a reference method for body fat and lean as well as bone den-
sity; increased use of body composition methods in national surveys, multicenter research
projects, and epidemiological investigations; search for indirect estimates of abdominal
and visceral fat components and their relationship to health; and assessment of body
composition changes with short- and long-term interventions. In this chapter, I review
these developments to describe the advantages and limitations of various body composi-
tion models and methods.

CHOICE OF BODY COMPOSITION MODELS AND METHODS

The development of multicomponent models has enabled more accurate assessment of
body composition, particularly in populations where the two-component model does
not apply, for example, children, elderly, and certain athletic groups. BMI as a predic-
tion of body fat has a relatively large error (standard error of estimate, or SEE) for the
individual (4-6%). Use of field methods such as bioelectric impedance, skinfolds, and
circumferences have errors between 3 and 4.5% depending on the investigation and
population. Laboratory methods such as underwater weighing, total body water, and
DXA have errors between 2.5% and 3.5%. Multicomponent models can estimate
percent fat with 1.0-3.0% error. The selection of a body composition method is depen-
dent in part on the accuracy desired, the equation available, as well as the setting, sam-
ple size, and population under study (Figure 11.1). BMI works better with
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BMI wit/ht? Two-Component Model Multicomponent Model
Variation in muscle Inconstancy of fat-free
and bone mass body composition
DXA

Body weight —————————» uww > uww, D,O
and height <€ BIA <« UWW, D,O, DXA

Where fatness is Skinfolds Fat-free

the major source body composition

of weight variation relatively constant

FIGURE 11.1. Selection of body composition method. DXA, dual-energy X-ray absorptiometry;
UWW, underwater weighing; D, O, total body water by deuterium dilution; BIA, bioelectric imped-
ance.

postmenopausal women, where SEE is 4%. For most populations, SEE is 5% or
greater using BMI to estimate fatness.

In large epidemiology studies within a given population, secular trends may be suc-
cessfully followed using BMI, as in the National Health and Nutrition Examination Sur-
vey (NHANES). However, BMI does not track body fat changes well over time, when
muscle and bone mass are changing in addition to the fat mass. Where muscle and bone
mass are increasing, as in weight-training studies, changes in BMI may overestimate
changes in body fatness.

Where body composition cannot be accurately estimated from BMI, the two-
component models may be selected using underwater weighing, total body water,
bioelectrical impedance, or skinfolds. In the two-component model, the composition of
the fat-free body is assumed to be relatively constant as in young adult males and females
(Figure 11.1). In general, the constancy of hydration of fat-free mass is well established.
Where the assumptions of the two-component models do not hold, various multi-
component models can improve on the accuracy of body composition assessment.

BODY COMPOSITION INDICES

Indices of obesity, sarcopenia, and osteoporosis have been quantified and defined by vari-
ous national and international groups (Table 11.1). General consensus has been reached
for using weight/height?, when only height and weight data are available. Though dimen-
sional analyses support the use of weight/height?, empirical results indicate that weight/
height? is the best indicator of percent fat. For sarcopenia, a low fat-free mass (FFM/
height) has been defined in the elderly as two standard deviations below the mean of the
young adult reference population. Again, dimensional analysis supports FFM/height? or
FFM/height?. Future validation studies are needed better to define this index of sarco-
penia, so that the relation of low FFM to height can be used as a marker of physiological
aging. Finally, regional bone mineral density, expressed as g/cm?, is now well established
as a measure of osteopenia (less than one standard deviation below the young adult refer-
ence population) and osteoporosis (less bone density than 2} standard deviations below
the young adult reference population).
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TABLE 11.1. Indices of Obesity, Sarcopenia, and Osteoporosis

Obesity Sarcopenia Osteoporosis
Weight (kg)/Height? FEM (kg)/Height (cm) BMD (g)/cm?
Weight/Height FFM/Height? BMC (g)/Height?
Weight/Height? FFM/Height3 BMC (g)/Height?

BODY COMPOSITION AND HEALTH

Standards for BMI and percent fat have been established. A BMI greater than 25 has been
defined as overweight and a BMI above 30 as obesity (see Chapter 68). In general, per-
cent fat above 20-25% for men and above 30-35% for women are the lower limit for
obesity (Table 11.2). Based on various regression equations for BMI with percent fat, the
relationship varies with age of population, ethnicity, physical activity level, and investiga-
tor (Table 11.3). In our standards an upper limit of 22-25% is the lower limit of obesity
for men, and 35-38% the lower limit for women.

MULTICOMPONENT MODELS FOR ASSESSING BODY COMPOSITION

Recent advances in multicomponent models indicate increased accuracy in measuring
body composition and its changes. The most often used model is the four-component
model assessing body density using underwater weighing, total body water using deute-
rium dilution, and total bone mineral content using DXA. Multicomponent models better
account for variation in the composition of the fat-free body mass, especially in children,
in whom water and mineral content are not at reference mean values, and in the elderly,
in whom the mineral content is decreasing. Also, in measuring body composition changes
from weight loss or exercise-training interventions, variation in water, muscle, and bone
density may confound estimates of body composition changes using the assumptions and
methods of two-component models.

TABLE 11.2. Percent Fat Health Standards for Men and Women

Recommended body fat levels

Not
Age group Sex recommended Low Middle  Upper Obesity
Young adult ~ Women < 20 20 28 35 »
Men < 8 8 13 22
Middle age Women < 25 25 32 38
Men < 10 10 18 25
Elderly Women <25 25 30 35
Men < 10 10 16 23
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TABLE 11.3. Screening for Body Fatness, Fat Distribution, Lean Mass, and Bone Mineral
Status by Life Stage

Middle
Pediatric Childhood ~ Youth Adult aged Elderly
Component (1-5) (6-11) (12-17) (18-40) (40-60) (> 60)
Body fatness v v v v v
Fat distribution v v v
Bone mineral status v v v v
Lean mass v v

DUAL-ENERGY X-RAY ABSORPTIOMETRY AS A REFERENCE METHOD

DXA has recently become a reference method for body composition assessment. Differ-
ences in software, hardware, hydration level, and subject size have been addressed and
show general agreement with the four-component model. DXA is being used by Health
ABC to follow changes in body composition with aging over a 7-year period in 3,000
older adults ages 70-79 years. In addition, DXA data will be gathered on a representative
sample of the U.S. population in NHANES IV in the next several years. DXA is also the
method of choice in the new multisite Study of Health Outcomes of Weight Loss
(SHOW) trial studying long-term effects of weight loss on cardiovascular disease risk in
an obese, diabetic, female population.

The use of DXA has been extended from quantitative regional and total body bone
mineral density to regional and total body composition analysis including muscle and fat
estimation. An important effort is to compare DXA estimates of skeletal muscle mass (us-
ing arm and leg estimates) with computed tomography (CT) scans throughout the body
to obtain quantitative estimates of total muscle mass.

FAT DISTRIBUTION AND HEALTH

The relation between fat depots and health needs additional study in large samples of
subjects. Evidence indicates a relationship between abdominal circumference, abdominal
subcutaneous fat, and visceral fat, and chronic disease, suggesting the importance of as-
sessing upper body obesity (see Chapters 68, 84, and 86). The use of DXA for regional
body fat will help sort out relationships with different fat depots and health.
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The Nature of the Regulation
of Energy Balance

JAMES O. HILL

IS ENERGY BALANCE REGULATED?

This chapter begins with the assertion that there is a physiological system(s) within the
body that to some extent regulates energy utilization. The strongest evidence is the rela-
tive stability of body weight within individuals over time. Granted, the population of the
United States is slowly gaining weight, but for any individual, this still represents a very
small error in overall energy balance regulation. Consider that an average adult might
consume 1,000,000 kcal each year. If that same individual gains 1-2 pounds per year, the
error in matching energy expenditure to energy intake is still less than 0.5%. This sug-
gests an extraordinary degree of regulation of energy.

The fact that body weight is defended further suggests the existence of some regula-
tory process. Any dieter can attest to the difficulty in sustaining a reduction in body
weight below the “usual” level, suggesting processes that oppose weight loss and mainte-
nance of a reduced weight.

While the regulation of energy balance occurs, the process is not perfect. The gradual
weight gain seen in most people over the adult years suggests that the regulatory system
may not be sufficient to maintain a constant body weight under all circumstances. Fur-
thermore, the system may not be symmetrical, with defense against body weight gain
weaker than the defense against body weight loss (see Chapter 8).

THE NATURE OF THE ENERGY BALANCE REGULATORY SYSTEM

What might a regulatory system look like and how might it function to match energy in-
take with energy expenditure? Many different models have been developed. My col-
leagues and I have suggested that the nature of energy balance regulation and the body
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weight maintained over time is dependent on the individual’s functional phenotype,
which represents his or her current behavioral and metabolic state. The functional pheno-
type is influenced by genetic and nongenetic factors, and determines the way in which en-
ergy balance is achieved and the resulting level of body weight and body composition that
will be maintained within any given environment.

The functional phenotype is influenced by genetic factors but can be modified over
time by nongenetic (environmental) factors. Body weight for an individual would remain
relatively stable as long as both genetic and nongenetic influences on the functional phe-
notype remain relatively stable.

Part of the functional phenotype is a basic biological system for energy balance regu-
lation. This is the physiology that links instinctive behavior (within the behavioral pheno-
type) with the basic metabolic pathways that generate and receive signals about the state
of energy balance (within the metabolic phenotype). However, many environmental fac-
tors can modify the metabolic and/or behavioral phenotypes, and these in turn may alter
the functional phenotype, with a resulting change in the level at which body weight is
maintained over time. For example, a sedentary individual who becomes a regular exer-
ciser will experience many metabolic and behavioral consequences. This can alter both
the metabolic and behavioral phenotypes, and result in energy balance at a reduced body
weight and body fat mass.

THE BASIC BIOLOGICAL SYSTEM FOR REGULATING ENERGY BALANCE

The basic biological system for regulating energy balance would involve a functional phe-
notype consisting of both instinctual behavior and a metabolic system for assessing and
modifying the state of energy balance at any given time. One view is that the basic biolog-
ical system for regulation of energy balance is the system “genetically programmed”
within the organism. Indeed, when the environment is strictly controlled, as in some ani-
mal models, body weight regulation is a function of this biological system.

The metabolic pathways within a basic biological system are complex and have not
been fully identified. The way in which a system might function has been described by
Bray. Short- and long-term signals about the state of energy intake, energy expenditure,
and substrate availability arise in the periphery and are transmitted to the brain. The
brain acts to integrate complex, redundant, short- and long-term signals to determine the
state of energy balance and to initiate appropriate behavior (eating, physical activity) to
maintain energy balance and body weight at optimum levels.

The rapid progress being made in understanding this metabolic system is described
in several chapters in this book. Leibowitz (Chapter 1) and Smith and Gibbs (Chapter 2)
have reviewed work clearly demonstrating peripheral and central signals (both long- and
short-term) that arise as a consequence of the beginning and end of eating. Similarly,
Ravussin (Chapter 10) describes how energy expenditure may be related to both body en-
ergy stores and energy intake. Leptin appears to be the long-sought signal from adipose
tissue that indicates a state of energy balance and may help link energy intake and energy
expenditure (see Chapter 6). Lohman (Chapter 11) reviews signals that arise as a conse-
quence of the amount and type of energy stored in the body.

Along with metabolic pathways, the basic biological system may also involve instinc-
tive behavior. In response to the appropriate signals, the organism begins eating (if food is
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available) and, in response to different signals, stops eating (see Chapter 8). However,
Drewnowski (Chapter 9) has described some food preferences that appear to be inherent
characteristics of individuals. An example is a preference for sweet tastes. Regardless of
the signal generated through the metabolic pathway, an organism may eat when pre-
sented with sweet foods. Eating can sometimes be independent of hunger.

This basic biological system would work well to maintain a constant body weight
under stable environmental conditions, as seen with many laboratory animals. It is im-
portant to study this system to understand key aspects of body weight regulation, to iden-
tify abnormalities in the system, and to develop corrective treatments. We must further
understand the “normal” variation in the system that leads to differences in body weight
among individuals within a similar environment. All of this may lead to treatment and
prevention strategies aimed at those who vary from the “normal” regulation. Advances
on these issues have been impressive.

MODIFICATION OF THE FUNCTIONAL PHENOTYPE

Even if we completely understand the biological regulation of energy balance, we may
not be able to explain much body weight variation in humans. Many factors can influ-
ence the functional phenotype, through modification of either the metabolic and/or the
behavioral phenotypes.

Metabolic Programming

The strongest evidence for metabolic programming comes from studies of the in utero en-
vironment and later metabolic functioning. Barker and colleagues found that low-birth-
weight babies are prone to developing obesity and other characteristics of the metabolic
syndrome. This suggests that the environment iz utero can affect the metabolic pheno-
type as a form of metabolic programming. The in utero environment does not change the
genes of the individual but changes the way in which the genes are expressed.

Metabolic programming early in life can have major impacts on future regulation of
energy balance and body weight, but it is possible that such programming could also oc-
cur later in life. Menopause, for example, seems to be a period where altered hormonal
status is associated with total and visceral body fat gain, at least in some women.

The notion of metabolic programming adds significant complexity to the concept of
a basic biological system for regulation of energy balance. It argues that the biological
system is not a function solely of genes but varies with how those genes are expressed.

Social and Cultural Influences on the Behavioral Phenotype

While the metabolic phenotype may be modifiable at certain critical periods of life, the
behavioral phenotype is continuously modifiable. The basic biological system would sug-
gest that we eat when hungry (when the periphery signals negative energy balance). How-
ever, it is clear that people eat for many reasons other than physiological signals (i.e., time
of day).

Many social and cultural factors can affect the behavioral phenotype and thus alter
the functional phenotype and the body weight at which energy balance is achieved. We
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will not truly understand body weight regulation and obesity until we understand the na-
ture of social and cultural influences on behavior and the regulation of energy balance
(see Chapter 78).

Much of human behavior is noninstinctual and consists of patterns developed and
repeated over time. For example, a family may eat Chinese food every Wednesday or
someone may go out for pizza with friends every Friday night. This eating is not part of
the basic biological system but can significantly affect energy intake. Similarly, we de-
velop physical activity patterns. Some people exercise every morning or take a walk every
day after dinner. These behaviors can influence the behavioral phenotype and alter the
functional phenotype and body weight regulation.

Humans often develop strong beliefs that influence behavior. Someone may be-
come a vegetarian because of a belief against eating meat. This may determine the
amount and composition of energy ingested and have important effects on body weight
regulation. Many people develop health beliefs that drive physical activity, so that
some report engaging in regular physical activity even though they do not find it uni-
formly pleasurable.

It is also clear that eating and physical activity patterns differ by ethnicity (see Chap-
ter 79). For example, African American women often report engaging in very little physi-
cal activity. This may be caused by ethnic differences in beliefs about the health conse-
quences of excess body weight. African American women may see obesity as a lesser
health risk than do Caucasian women.

Our life experiences certainly affect our behaviors, which in turn affect energy intake
and expenditure. For example, while some food tastes (e.g., preference for sweetness)
may be innate, others can be influenced by our exposure to foods.

Our behavior also varies with values. An example is physical activity. Most people
list lack of time as the major barrier to regular physical activity, suggesting that they may
value time or convenience over physical activity. Social roles often affect behavior. For ex-
ample, a mother making meals for her family while trying to lose weight herself may
struggle and fail to meet both needs.

Our behavior is greatly affected by our life stage. College seems to be a risk period
for weight gain, a period where choices about food intake and physical activity patterns
may greatly increase. Physical activity may decline in young adulthood, when pressures of
job and family may leave little time. Finally, there are indications that the sensory experi-
ence of foods changes with aging (i.e., foods taste different).

Those with whom we have relationships influence our behavior. Many times, the diet
of one spouse will change after marriage if the other spouse is the major shopper and pre-
parer of food. Often, friendships can be formed around physical activity (e.g., a group of
coworkers walk together each day during the lunch break).

If managing weight has become more a cognitive than a physiological task, educa-
tion may influence behavior. Higher education may bring better understanding of rela-
tionship between weight and health and a better understanding of how to make behavior
changes. This would lead to lifestyles driven by a cognitive understanding of the behav-
iors needed to maximize health.

Socioeconomic status (SES) is often related to obesity, although the nature of the re-
lationship may differ in different ethnic groups and between countries in different stages
of the obesity epidemic (see Chapter 75). The issues here are complex, since SES interacts
with ethnicity and education. However, in many developing countries, obesity is first seen
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in the higher SES groups, presumably because they have access to high-energy diets com-
bined with declining need for physical activity (see Chapter 74).

SUMMARY

Energy utilization in the body does seem to be regulated to some extent and is influenced
by both genetic and nongenetic factors. While an understanding of the basic biological
system for the regulation of energy balance is essential, this alone will not lead to com-
plete understanding of overall regulation.

Energy balance can be achieved at a range of body weights within genetically deter-
mined limits. A major question is why so many people in the United States are now
achieving energy balance at obese body weights. The answer to this question will be
found in understanding how social, cultural, and other environmental factors affect the
basic biological system for energy balance regulation.

Most research has focused on the basic biological system for energy balance regula-
tion. This is a high priority, but we have focused almost no effort on understanding how
nongenetic factors within our environment affect this system. Humans are not laboratory
animals and we cannot understand body weight solely from biology. If we are to under-
stand and begin to manage the current epidemic of obesity, we must initiate serious re-
search efforts to understand how the environment affects the energy balance regulatory
system.
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Acquisition of Food Preferences
and Eating Patterns in Children

LEANN L. BIRCH

PARENTS PROVIDE GENES AND THE EARLY EATING ENVIRONMENT

By definition, as mammals, we all begin life on an exclusive milk diet. During the first
years of life, the transition from milk to a modified adult diet takes place, and to maintain
growth and health, the infant must learn to accept at least some of the foods we offer to
them. Individual differences among children in the control of food intake begin to emerge
during this early transition period. As children’s genetic predispositions are modified by
learning and their experience with food and eating, food preferences and more adult-like
controls of food intake begin to emerge. Early experience with food provides opportuni-
ties for learning that are critical to this process. Parents play a central role in shaping the
child’s food environment and early experience with food and eating.

Parents influence the development of food acceptance patterns by structuring chil-
dren’s early eating environments in a variety of ways. At birth, the parents’ choice to
breast-feed or formula-feed has implications for subsequent food acceptance patterns.
Once the transition to solid food begins, parents also have the opportunity to shape the
child’s food environment by offering some foods and not others, by the timing and size of
meals, and by the social contexts in which children’s eating occurs. For children, eating is
usually a social occasion, complete with other eaters who can serve as models.

The child of overweight parents is at greater risk for becoming overweight, and this
familial resemblance is the result of the interaction of genetic and environmental factors.
Childhood overweight is the result of a gene—environment interaction, in which genes and
environment work in concert to produce overweight, and for children, parents provide
both genes and the food environment during the early years of life. We cannot alter the
child’s genetic predisposition but the feeding environment is modifiable and could be the
target of specific interventions once we understand how environmental factors operate in
concert with genetic factors to promote or discourage the development of childhood
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overweight. The very rapid increases in the prevalence of obesity and overweight in re-
cent decades (see Chapter 75) underscore the role of the feeding environment in the cur-
rent epidemic of childhood overweight, since genetic changes are far too slow to produce
such dramatic increases. However, the vast majority of recent research on obesity has fo-
cused on the explication of genetic factors, and we still have relatively little research data
on environmental factors that promote childhood overweight.

GENETIC PREDISPOSITIONS AND EARLY EXPERIENCE

Infants come into the world equipped with genetic predispositions to prefer sweet and
salty tastes, reject sour and bitter tastes, and to reject new foods. The work of Steiner first
revealed that even prior to any postnatal experience, infants respond reflexively to sweet,
sour, and bitter tastes with facial expressions that are read by parents as like, dislike, and
distaste, respectively. An additional predisposition involves the tendency to reject new
foods, which has been termed “neophobia,” meaning fear of the new. This neophobia can
impede children’s acceptance of new foods but can be transformed to acceptance via ex-
perience with eating new foods. These early predispositions interact with early environ-
mental experience to shape food acceptance patterns. As a result, children learn what is
edible and disgusting within their culture, as well as what to like, how much to eat, and
when to eat. They also begin to acquire cuisine rules regarding flavors that should and
should not be combined, and the times of day when foods are eaten.

Because early learning and experience is central in the development of food accep-
tance patterns, the early food environment is very important in shaping these patterns. As
omnivores, humans need dietary variety to obtain adequate nutrition. However, espe-
cially for our hunter—gatherer ancestors, ingesting a potential new food for the first time
was risky and could lead to illness or even death. Probably for this reason, humans, in-
cluding young children, exhibit “neophobic” reactions to new foods. In general, children
can only learn to prefer foods if the foods are made available to them. Fortunately, the
child’s initial neophobic response can be reduced by eating the food, at least when eating
is followed by positive postingestive consequences such as pleasant feelings of satiety.
(When ingestion of a new food is followed by nausea or emesis, a learned aversion to the
food is likely to result.) Postingestive signals also serve to shape children’s preferences for
energy-dense foods over more energy-dilute ones; because fat is very energy-dense, chil-
dren learn to prefer high-fat over low-fat foods. This type of flavor—-nutrient learning, in
which flavors of foods become associated with their postingestive consequences, has been
widely demonstrated among other species of omnivores and is likely to contribute to the
reduction of neophobia and children’s preferences for energy-dense foods high in fat and
sugar. Learned preferences for such foods would make adaptive sense in environments
where food is scarce and energy-dense foods are not readily available, but such learning
may be a liability in Western cultures, where energy-dense foods have become inexpen-
sive and readily available.

THE CHALLENGE OF CHILDREN’S DIETS

Current U.S. dietary guidelines include recommendations to choose diets moderate in
sugar and salt, and low in fat, and to consume a variety of foods. In a context in which
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large quantities of palatable foods high in sugar, salt, and fat are readily available, it is no
coincidence that these dietary recommendations directly oppose our predispositions to
prefer sweet and salt, and to learn to prefer foods high in fat and energy. Making recom-
mendations is relatively easy, but the real challenge for parents is to find ways to have
these recommendations result in healthier diets for children. The evidence suggests that
we have a long way to go before children’s diets are consistent with current recommenda-
tions. A recent survey in the United States (by Mufioz and colleagues) of 4,000 youth
from ages 2 to 19 years revealed that 45% of children’s energy intake came from discre-
tionary sugar and fat, and the majority of children were not meeting dietary recommen-
dations.

What is a parent to do in the face of the rising prevalence of overweight and the di-
etary recommendations to reduce children’s sugar, fat, and salt intake to moderate levels?
In the United States these days, restricting children’s access to energy-dense, palatable
foods is a common child feeding strategy. To parents, this seems a reasonable approach,
since dietary restriction is the most common strategy used by those dieting for weight
control, especially women. An additional strategy is to pressure children to eat foods that
are “good for them”—the fruits, vegetables, and complex carbohydrates that should be
consumed in greater quantities.

PARENTAL USE OF DIETARY RESTRICTION

Recently, we have been investigating the effects of these child feeding practices on the de-
velopment of controls over food intake. In this research, we have questioned parents
about the extent to which they restrict children’s access to “unhealthy” snack foods, and
have related their use of restriction to children’s intake of restricted foods in a setting
where the foods are freely available, and parents are not around to restrict access. We
have also related mothers’ reported use of restriction in child feeding to other maternal
and child characteristics: maternal body mass index (BMI) and maternal dieting to mea-
sures of children’s intake of restricted foods and weight status. Results of several studies
reveal that maternal restriction actually increases children’s intake of the restricted foods
when children are given free access to them. These effects are much stronger for girls than
for boys. Mothers who report using higher levels of restriction also have higher levels of
dietary restraint. Mothers also use more restriction with girls who have higher BMIs,
raising the question of the direction of these findings. We have proposed that the effects
of parental restriction on children’s developing controls of food intake are similar to the
effects of self-imposed restriction on adult dieters, with chronic restriction eventually
leading to the breakdown of restraint, “out of control” overeating of restricted foods,
and negative self-evaluation. (For discussion of the relationship between dieting and
binge eating, see Chapters 15, 16, 17, and 18.)

In addition to learning food acceptance patterns, children are also learning about
standards of beauty, and for women and girls in Western cultures, this standard involves
thinness. Recent research indicates that at least in the United States and United Kingdom,
by the age of 10 or so, children have also learned to be concerned about their weight and
how to diet. Recent surveys in the United States among 8- to 11-year-old girls reveal that
among 8-year-olds, about one-third thought they should be thinner, and slightly more
than one-third reported they had already tried to lose weight. By age 11, more than three-
fourths thought they should be thinner, and about two-thirds of girls reported that they
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had tried to lose weight. Evidence also suggests that a substantial proportion of 5-year-
old girls already have ideas about diets and dieting.

SUMMARY AND CONCLUSIONS

Children “come equipped” with genetic predispositions to prefer and reject tastes, to be
neophobic, and to learn to associate foods with the contexts and consequences of inges-
tion. Through early experience with food and eating, these predispositions are trans-
formed into food preferences and styles of responding to cues in the food environment
that shape future control of food intake and food acceptance. In recent years, there has
been a dramatic increase in the prevalence of overweight in children and the emergence of
dieting and weight concerns, especially among girls. Anticipatory guidance, prevention,
and treatment programs are needed to alleviate the problem of childhood overweight and
the chronic health problems associated with overweight and obesity, as well as other re-
lated problems, including anorexia nervosa and bulimia nervosa (see Chapters 67 and
103). A comprehensive solution must move beyond individual and family factors to ad-
dress the environment at all levels, including the social, cultural, and economic factors
that shape the larger environmental context in which families are nurturing their chil-
dren.
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Prevalence and Demographics
of Dieting

ANDREW J. HILL

In the developed world, the malnutrition of poverty has given way to the malnutrition of
affluence. Externally imposed food shortage has been superseded by self-imposed food
restriction. For some sections of society, dieting and body dissatisfaction appear to have
become normal, even normative. This chapter considers what is meant by dieting, sum-
marizes the research on its prevalence, identifies who is most likely to engage in dieting,
and looks to the future.

ASSESSMENT OF DIETING

Research interest in the prevalence and reasons for dieting started in the mid-1960s. This
interest has increased with a flurry of surveys published during the last decade. However,
comparability across studies is problematic. Prevalence estimates vary widely according
to what is asked. General questions (e.g., Are you trying to lose weight?) produce higher
levels of endorsement than more specific ones (Are you currently dieting to lose weight?).
Epidemiological surveys of large, representative samples tend to use a limited number of
general questions, since the assessment of dieting is often a subsidiary part of the overall
study. In contrast, studies with smaller samples may be designed for the purpose of detail-
ing dieting but they tend to be directed at high-risk groups.

Dieting is not uniform in its implementation. For some dieters, it signifies a simple
desire to lose weight. For others it refers to the periodic use of several weight-loss behav-
iors. For still others, dieting represents attempts to maintain their current weight and pre-
vent weight gain. These differences in purpose are mirrored by differences in the compo-
sition, intensity, and duration of weight-loss diets. There are also serious questions about
the validity of self-reports of dieting, since memory biases, social desirability, and the brit-
tle nature of dieting make uncertain the degree to which simple affirmations reflect con-
sistent changes in nutritional behavior.

80
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PREVALENCE OF DIETING

These assessment issues notwithstanding, it is still possible to make reasonable prevalence
estimates. Summarizing the many studies of Western adults shows that approximately
39% of women and 21% of men report currently trying to lose weight. Not all should be
assumed to be dieting, since asking who is currently dieting to lose weight reduces these
figures to approximately 24% of women and 8% of men. The highest rates stem from
questions on dieting history, such as ever dieting to lose weight or dieting within the last
12 months. In adults, this is reported by 55% of women and 29% of men. Compared to
men, therefore, women are twice as likely to have a history of dieting or to report current
dieting for weight loss. This gender difference is not apparent in dieting for weight main-
tenance or to avoid weight gain. “Watching what I eat” is reported by 30% of women
and 25% of men.

DEMOGRAPHICS OF DIETING

Besides gender, age, geography, body weight, ethnicity, and social class influence preva-
lence estimates. Compared to adult women, adolescent girls report slightly higher levels
of dieting, and younger adolescents report slightly lower levels. Dieting increases in girls
between the ages of 11 and 16, although up to one-fourth of 11-year-olds have already
made one dieting attempt. The average age of starting to diet among today’s adolescent
girls is around 12 and 13. Dieting is also familiar to older women, with more than 50%
of women over 60 having a history of dieting to lose weight.

Comparing across continents, some, but not all, studies show the prevalence of
weight-loss attempts and dieting to be lower in Europe than the United States. Around
one-third of European young women are currently trying to lose weight, with almost as
many watching their weight to avoid weight gain. Only 15% are currently dieting to lose
weight. In Australia, adult dieting prevalence is at or below European levels. However,
for adolescent girls, there is more similarity among Europe, Australia, and America. Also
of note are reports from Asia. In Japan, one-fourth of adolescent girls say they are cur-
rently trying to lose weight and one-third of 12-year-old girls have already dieted. One
study found that one-third of adolescent girls in Beijing (China) reported dieting some-
times, but only 2% were dieting seriously. Similarly, only 8% of young Chinese women in
Hong Kong were currently dieting to lose weight.

A key factor in interpreting some of these differences is the extent of overweight and
obesity in each sample. While increasing, the prevalence of overweight and obesity is still
low in Chinese people. In the Hong Kong study, for example, less than 1% of the respon-
dents were obese. Studies of Western people show that trying to lose weight and dieting
are strongly related to body mass index (BMI). Overweight women are four times more
likely, and obese women, six times more likely to be currently trying to lose weight. Re-
peated attempts at dieting are also more common in the obese. However, the relationship
between BMI and dieting is not linear. Nearly 10% of women with a BMI below 20 (i.e.,
underweight) are currently dieting, while up to 70% of overweight and obese women are
not, although the vast majority have dieted in the past. Contrary to expectation, there are
more normal-weight current dieters than there are obese dieters.

A few studies have noted a positive association between dieting and socioeconomic



82 I. FOUNDATION

status (SES) in adults but not adolescents. This is interesting given the inverse relationship
between SES and prevalence of obesity in women. It has also been observed that weight-
control and dieting attempts are twice as likely in American white adolescent girls than
black girls. Dieting increases with increasing age in white girls but does not change in
black girls, who, as a group, are less likely to consider themselves overweight. A general
principle applicable to all groups is that dieting is more strongly related to perceived over-
weight than to actual weight in normal-weight females.

DIMENSIONS OF DIETING

Uncertainty over the validity of self-reported dieting has led some researchers to specify
the variety of behavior associated with intentional weight control. Such behavior includes
limiting the amount eaten at meals, avoiding fats and fatty foods, avoiding eating be-
tween meals, and avoiding confectionery and sweet drinks. These behaviors are com-
monly endorsed and distinguish dieters from nondieters. Longitudinal research shows
that most dieters use at least one of these methods over periods of a few years, although,
at best, for less than 20% of the total time.

Such healthy dieting behavior may be contrasted with unhealthy weight-control
practices such as skipping meals, fasting, vomiting, taking laxatives, using diet pills, and
taking up smoking. Individually, the latter forms of behavior are uncommon (smoking
excepted), although around 20% of young women report using at least one during the
past year. They cluster, in that dieters are more likely to use extreme weight-control meth-
ods, and those who use one method are more likely to use several.

THE FUTURE OF DIETING

Dieting is recognized and attempted by girls at younger ages than ever before. Women
now in their 50s started dieting in their early 20s. Today’s adolescent girls start before
they are teenagers. Dieting is not a permanent state. In a rare, long-term study by
Heatherton and colleagues, only 11% of a group of 30-year-old women were dieting reg-
ularly compared with 23% at age 20. This decrease mirrored a reduction in perceived
overweight. However, dieting leaves a scar, marking people’s past shape and weight con-
cerns and their possible return in the future. Dieting is also being exported to developing
societies. Studies of adolescent girls in Iran, Saudi Arabia, the Pacific Islands, and other
locations show associations between dieting, a drive for thinness, contact with Western
society, and increasing affluence. That the last two factors are associated increasing obe-
sity in the population ensures that dieting will further rise in its acceptance and preva-
lence.
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Experimental Studies of Dieting

JANET POLIVY
C. PETER HERMAN

The ubiquity of dieting in young women (see Chapter 14) has launched a series of experi-
mental investigations into dieting and its effects. Various aspects of behavior and person-
ality have been examined, ranging from the amount eaten by dieters versus nondieters in
diverse situations, to their cognitive and/or emotional responses to food and nonfood
stimuli, to their personalities and general temperament. Several different questionnaires
for determining dieting status have been developed, including Herman and Polivy’s Re-
vised Restraint Scale (RRS), Stunkard and Messick’s Three-Factor Eating Questionnaire
(TFEQ, also named the Eating Inventory), and the Dutch Eating Behavior Questionnaire
(DEBQ). The first of these scales identifies dieters who cycle between restricting their in-
take and overeating, whereas the other two scales have separate subscales for dietary re-
striction and disinhibition or emotional overeating, respectively. In this chapter, the vari-
ous experimental studies comparing dieters and nondieters are described to determine
what, if anything, we can conclude about the effects of chronic dieting. (Further discus-
sion of dieting and its significance is included in Chapters 16 and 17.)

EXPERIMENTAL STARVATION AND NORMAL DIETING

Experimental studies of dieting began with the work of Keys and his colleagues observing
conscientious objectors to World War IT who agreed to undergo experimental starvation
(down to approximately 75% of their initial body weight). The changes described by
these volunteers presage to a remarkable extent the subsequent literature describing the
behavior of chronic dieters or restrained eaters. For example, the starving conscientious
objectors were unable to concentrate, and reported being distractible and thinking more
about food. Similarly, dieters are more distractible when performing a task requiring con-
centration, although they perform better than do nondieters if there are no competing
cues. Chronic dieters also tend to think more about food, sometimes to the point of
marked preoccupation. Dieters remember more weight- and food-related information
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(but less other information) about other people than do nondieters. On tests of cognitive
bias or attention, such as the Stroop color—word-naming task, restrained eaters tend to
become more disrupted by food and/or body-shape words, indicating a cognitive bias
around food and body-shape issues, although the results vary (with some studies finding
effects for food words, some for body-shape words, some for both, and a few finding no
effects). In addition, dieters think about food differently, tending to categorize foods as ei-
ther guilt-inducing or acceptable (and eating accordingly). Food stimuli also elicit more
food- and weight-related thoughts in dieters.

At the emotional level, restrained eaters again resemble the conscientious objectors,
who became progressively more irritable and emotionally volatile. Restrained eaters in
the laboratory have been shown to be more emotionally responsive than unrestrained eat-
ers, reacting more extremely to both positively and negatively valenced emotional cues.
Studies of currently restricted dieters often find them to be irritable and emotionally la-
bile. Moreover, in a recent study, participants who spent 4 weeks dieting for 4 days and
then eating ad libitum for the other 3 days each week reported worsened mood, difficulty
concentrating, irritability, and heightened fatigue when dieting.

FOOD INTAKE AND BODY WEIGHT

There have been studies of dieters’ food intake and body weight. In one of the earliest
studies of weight loss and associated changes in taste perception, three investigators em-
barked on a diet designed to lower their body weight by 10%. They experienced an ab-
sence of negative alliesthesia (i.e., the normal response of finding sweet solutions less pal-
atable following a sweet, high-calorie load). Normal dieters have also been shown to
continue to find sweet solutions palatable after a glucose load, a phenomenon that may
have some bearing on other aspects of their eating, as discussed below.

Studies of daily caloric intake, using the TFEQ, the DEBQ, or the RRS to identify di-
eters, generally find that they report eating less over a typical day than nondieters (al-
though the recent division of TFEQ restraint into “flexible” versus “rigid” control shows
that those with flexible control are more likely to report eating less). However, prospec-
tive studies of weight change in dieters generally find large fluctuations over time and lit-
tle, if any, decrease in body weight. The resolution to this apparent paradox stems from
the dieters’ replacement of internally regulated (hunger-driven) eating with planned,
cognitively determined, diet-approved eating. Unfortunately, ignoring internal hunger sig-
nals in order to adhere to a calorically reduced eating plan may result in the disruption of
normal caloric regulation.

Not surprisingly, then, the eating behavior of chronic dieters or restrained eaters has
been shown repeatedly to differ in important respects from the eating of nondieters. The
studies of experimental starvation and prisoners of war found that periods of caloric restric-
tion are frequently followed by bouts of overeating or even frank binge eating. More re-
cently, laboratory investigations of eating behavior have shown that chronic dieters do not
compensate for consuming a diet-breaking food high in calories by minimizing subsequent
intake, as nondieters do after eating a large amount. Instead, dieters appear to become disin-
hibited and overeat; after being preloaded with fattening food, they eat more than do simi-
larly treated nondieters or dieters who have not contravened their diets. In fact, it does not
matter whether the initial food eaten was actually high in calories; as long as dieters believe
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that it was, they tend to overeat subsequently, when offered attractive food. Even simply
planning to eat a diet-breaking meal later in the day unleashes consumption. This phenome-
non has been called “counterregulation” (and has been viewed as an analogue of binge eat-
ing). This may reflect dieters’ cognitively mediated abandonment of dieting once it is felt to
be pointless, and it may be exacerbated by the absence of negative alliesthesia, so that the
fattening food that breaks the diet remains highly palatable despite the prior consumption.
Once dieters become disinhibited and counterregulate, they also become inaccurate at re-
porting their intake, underestimating consistently.

Chronically restrained eaters are susceptible to a variety of other stimuli. For exam-
ple, dieters (even as young as 13 to 16 years) who are emotionally distressed, lonely, or
dysphoric tend to eat more and snack more than do calm dieters or distressed nondieters,
who often eat less when anxious or fearful than when calm. When confronted with an
anxiety-producing threat to self-esteem, restrained eaters increase their food consump-
tion. Two categories of explanation have been proposed to account for this heightened in-
take. A functional hypothesis suggests that increased eating temporarily counteracts or
masks the dysphoria. Alternatively, stimulus sensitivity theories propose that distress
shifts the dieter’s attention to external stimulus properties (e.g., taste) and to activities
stimulated by such external cues. Data supporting the former theory suggest that dis-
tressed dieters increase their intake of food regardless of taste properties and thus are rel-
atively unaffected by the external stimulus properties of the food. This debate has yet to
be resolved definitively. Furthermore, recent theorizing about self-control offers another
possible explanation; ego strength depletion (such as might be entailed in facing a stressor
or ego threat) causes subsequent self-regulatory failure. Placed in situations of internal
conflict (such as an Asch conformity task), restrained eaters do indeed overeat relative to
unrestrained eaters or conflict-free, restrained eaters.

Even watching an amusing film clip, thinking about or smelling attractive food, in-
teracting with an attractive person, or being intoxicated (by alcohol) can stimulate over-
eating in dieters. When weighed on a scale doctored to indicate that they have gained
weight, restrained eaters feel worse about themselves, become depressed, and in one
study, also subsequently overate. In addition, chronic dieters report greater levels of crav-
ings for foods, often those forbidden by their diet regimens. Dietary restraint thus seems
to be fragile and easily disrupted. It is not so surprising, therefore, that chronically re-
strained eaters do not appear to be particularly successful at losing weight. While typi-
cally restricting their intake, occasional bouts of disinhibited eating cancel out the accu-
mulated caloric deficit.

NEGATIVE ASSOCIATIONS OF DIETING

Dieting has been shown to be associated with (other) maladaptive behaviors and states.
Dieters often smoke cigarettes in an attempt to control their weight, and make fewer and
shorter attempts to stop smoking, possibly because they gain more weight when they
stop. Dieting has also been implicated in the etiology of both anorexia nervosa and
bulimia nervosa, often beginning with an apparently normal attempt to diet (see Chapter
29).

Restrained eaters have lower self-esteem than do unrestrained eaters, and tend to re-
port being more anxious and neurotic. They have also been shown to score higher on
Ellis’s irrational thoughts measure, to have unrealistic expectations about self-improvement
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following weight loss, to expect eating to reduce negative affect, and to have mothers
who rate them as being less attractive than other girls. Finally, restrained eaters appear to
be more suggestible than unrestrained eaters. Dieters seem to be insecure, uncertain of
themselves and their internal state, and as a consequence, more vulnerable to social or en-
vironmental influences. Insensitivity to internal cues is a quality that dieting is likely to
promote. Over time, ignoring hunger, a necessity previously discussed, may well progress
to an insensitivity to other internal cues, with a correspondingly greater reliance on exter-
nal/environmental cues.

CONCLUSION

The literature on the effects of dieting suggests that while society may encourage and ap-
plaud weight loss, dieting has a variety of associations and consequences that suggest it is
less than desirable for most people. Although the personality effects noted earlier are
merely correlational, true experimental manipulations of dieting and correlational experi-
ments on self-selected dieters are remarkably consistent in the picture they paint: Dieters
are food-preoccupied, distractible, emotional, binge-prone, and unhappy. Longitudinal
studies of children may help to identify factors that encourage them to diet and allow re-
searchers to determine who is susceptible to dieting’s more negative sequelae, as well as to
separate causes from correlates.
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Dietary Restraint and Overeating

MICHAEL R. LOWE

Dietary restraint may be defined as a self-initiated attempt to restrict food intake for the
purpose of weight control. Interest in dietary restraint has increased dramatically during
the past 25 years because (1) previously observed differences in the behavior of normal-
weight and overweight individuals appear to be better explained by co-occurring differ-
ences in restrained eating than by weight status; (2) there is concern about possible ad-
verse effects of dieting among normal-weight people (and young women in particular),
including the development of eating disorders; (3) the prevalence of obesity has risen rap-
idly in developed countries, spurring an increase in dietary efforts to counteract it.

This chapter addresses four topics: definitions of restrained eating and dieting; mech-
anisms of dietary restraint; dietary restraint and eating disorders; and dietary restraint
and obesity. (Further discussion of dietary restraint and its significance is included in
Chapters 15 and 17.)

DEFINITIONS OF DIETARY RESTRAINT

It is important to distinguish the meaning ascribed to three interrelated terms used in this
chapter: restrained eating (typically measured by one of three restraint scales); dieting
(usually measured by single items assessing dieting status); and dietary restraint (a global
term that refers to any type of attempted or actual self-imposed food restriction).

Herman and Polivy’s Restraint Scale

During the first decade of research on restrained eating, the construct was assessed with
Herman and Polivy’s 10-item Restraint Scale (RS). In a now-classic study, Herman and
Mack found that restrained eaters increased, and unrestrained eaters decreased, their ice-
cream consumption after drinking a high-calorie milkshake. The restrained eaters’ re-
sponse was labeled “counterregulatory eating.” Subsequent studies identified similar dif-
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ferences between restrained and unrestrained eaters when negative affect was used in
place of milkshakes. Herman and Polivy attributed these results to the disinhibitory im-
pact of these stimuli on restrained eaters’ cognitively mediated restrictions on their eating.

In the mid-1980s, investigators began to question the adequacy of the RS. It was crit-
icized because (1) nearly all its items describe either weight fluctuations or concerns
about eating and overeating; that is, despite its name, the RS does not actually contain
items that describe restrained eating or dieting behaviors; (2) it is not a unitary measure
(factor analyses show that, depending on the sample, it contains two or more factors); (3)
it suffers from criterion confounding, since it partially measures the phenomena (overeat-
ing and overconcern about eating and weight) that it is meant to predict; (4) overweight
individuals experience larger weight fluctuations than normal-weight people; thus, its in-
clusion of weight-fluctuation items confounds restraint with overweight; (5) it does not
predict naturalistic caloric restriction; and (6) its internal consistency among overweight
individuals is low. These shortcomings led to the development of two additional measures
of restrained eating and to increased research on dieting.

Other Measures of Restrained Eating

The two newer measures of restrained eating are the Eating Inventory (formerly called
the Three-Factor Eating Questionnaire)—Cognitive Restraint scale (EI-CR) and Dutch
Eating Behavior Questionnaire—Restrained Eating scale (DEBQ-R). Both scales measure
specific behavioral and cognitive strategies for reducing food intake and have sound psy-
chometric properties. Restrained eaters selected by these two scales tend to eat less than
unrestrained eaters in the natural environment. However, they do not show the counter-
regulatory eating exhibited by restrained eaters selected using the RS.

Recent research has led to further distinctions among restrained eaters selected by
the EI-CR. A factor analysis of the EI-CR identified two factors, labeled “rigid control”
and “flexible control.” The rigid control subscale is associated with high levels of over-
eating and weight, whereas the opposite is true of the flexible control subscale. The sec-
ond distinction involves distinguishing between restrained eaters (assessed with the EI-CR
or DEBQ-R scales) who are high or low in susceptibility to failure of restraint. Research
has shown that those who score high in EI-CR restraint but are susceptible to failure of
restraint (i.e., who also score high on a measure of disinhibitory eating) exhibit overeat-
ing in the same context that induces overeating in restrained eaters assessed with the RS.
However, those who score high in EI-CR restraint, but low in disinhibition, successfully
limit the amount of food they eat. This indicates that restraint does not always undermine
eating control and suggests that restraint and overeating coexist in only a subset of
weight-conscious people.

Dieting to Lose Weight

In restraint theory “restrained eating” and “dieting” are viewed synonymously. However,
research has shown that these two phenomena are neither semantically nor functionally
equivalent. One study found that most restrained eaters on the RS are not currently diet-
ing to lose weight. Furthermore, the currently dieting subgroup shows an eating pattern
opposite to that shown by RS restrained eaters in earlier research. That is, current dieters
have been found to reduce their food intake significantly following a high-calorie
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preload. Additional evidence indicates that the appetitive responses of RS restrained eat-
ers differ from those of actual dieters in other ways (e.g., on sweetness preferences and
salivary output). Thus, a thorough understanding of the effects of dietary restraint re-
quires that one know if someone is currently dieting (and if so, whether it is to lose, or to
avoid gaining, weight). If dieting to lose weight is assessed via self-report, it is also impor-
tant to determine if such reports actually reflect a reduction of intake below energy needs
(thereby increasing the likelihood of physiological adjustments to the diet).

MECHANISMS OF DIETARY RESTRAINT

Restraint theory proposes that (RS) restrained eaters impose a “diet boundary” on them-
selves to try to align their food intake with their weight-control aspirations. Such efforts
are thought to produce frustration (because of self-denial of favored foods) and stress
(from constantly trying to control a biologically based drive). Frequent past cycles of
undereating and overeating are also assumed to impair normal hunger and satiety re-
sponses. Thus, when restrained eaters breach the diet boundary, they abandon restraint
and continue to eat until their elevated satiety boundary is reached.

A problem with this conceptualization is that it assumes that restrained eating and
disinhibitory eating go hand in hand; that is, that dietary restraint sows the seeds of its
own destruction by producing overeating. While this does appear to be the case under
certain circumstances (as shown in the classic Keys study of semistarvation), it is far from
invariable. Furthermore, studies using other common measures of restrained eating (the
EI-CR, the DEBQ-R, or self-report measures of current dieting) indicate that these scales,
which measure actual dieting behavior, are not associated with disinhibitory eating.

These findings highlight two important issues for future research. The first is why
some individuals high in dietary restraint are vulnerable to disinhibitory eating or other
forms of overeating (e.g., binge eating), whereas others are not. The second is to deter-
mine the direction of this association. Since weight-conscious people are likely, at least
temporarily, to restrict their food intake following overeating, such overeating could pro-
duce reactive dieting rather than—or in addition to—dieting producing overeating.

DIETARY RESTRAINT AND EATING DISORDERS

Research on the relationship between dieting and the development of eating disorders is
characterized by both consensus and controversy. There is consensus that strict dieting
and weight loss usually constitute an early step in the development of both anorexia
nervosa and bulimia nervosa (see Chapter 29), although little is known about why some
individuals with an incipient eating disorder are able to maintain strict control over their
eating (most of those who develop anorexia nervosa), whereas others subsequently begin
to binge eat. More controversial is the extent to which dieting per se (i.e., in the absence
of other risk factors) raises the chances of developing an eating disorder. One model (the
continuity or dimensional viewpoint) suggests that risk of developing an eating disorder
is proportional to the intensity of dieting. Many studies among college students have
found an association between more intensive dieting and the likelihood of reporting eat-
ing disorder symptoms. The other model (the discontinuity or categorical viewpoint) sug-
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gests that dieting leads to the development of eating disorders only in the presence of
other risk factors (see Chapter 44). A study of college females found that, contrary to the
continuity model, neither (RS) restrained eaters nor self-identified current dieters engaged
in clinically meaningful binge eating. Similarly, a study using the best method (taxo-
metrics) for distinguishing whether a disorder is dimensional or categorical in nature
found evidence for categorical (i.e., qualitative) differences in eating disorder symptoms
between bulimic individuals and female college students.

DIETARY RESTRAINT AND OBESITY

The development of restraint theory was based on the idea that previously observed
behavioral differences between normal weight and overweight individuals were due to
overweight individuals being more restrained in their eating. This reasoning was sup-
ported by the demonstration that normal-weight (RS) restrained eaters differed from un-
restrained eaters in ways that paralleled previously found obese-normal differences in
behavior. However, while this is true of some phenomena such as salivary output and
emotional reactivity, it is now clear that it does not apply to the counterregulatory eating
shown by restrained eaters (i.e., among college students, neither overweight individuals in
general nor overweight restrained eaters show counterregulation in laboratory experi-
ments). On the other hand, a study revealed that overweight clinic attendees exhibited the
classical counterregulatory behavior pattern. Furthermore, extent of counterregulation
was directly proportional to intensity of binge eating problems in these women. These re-
sults have two implications. First, overweight clinic attendees, but not overweight college
students, may demonstrate counterregulatory eating because the former experience far
more binge eating than the latter. Second, since the clinic attendees had not yet begun
their diets, these findings raise additional questions about the causal role of dieting in
producing counterregulatory eating.

More straightforward are findings regarding the traditional meaning of dietary re-
straint in overweight individuals, that is, dieting to lose weight. Research has shown that
behavioral programs for obesity (which involve increased dietary restraint) do not pro-
mote overeating; rather, they result in weight loss, at least in the short-term (see Chapter
94).

CONCLUSIONS

From its inception 25 years ago, research on dietary restraint has progressed consider-
ably. We now know that “restraint” is not a unitary phenomenon but describes a variety
of practices that have divergent effects on behavior. While the RS was successful in identi-
fying the intriguing phenomenon of disinhibitory eating, we still lack a theoretically con-
sistent explanation for this eating pattern. Dieting appears to be causally linked to the de-
velopment of eating disorders, but whether this link is dependent on the co-occurrence of
other risk factors remains unknown. The parallels originally proposed between restrained
eating and obesity have been partially supported, and there is evidence that the
counterregulatory eating pattern is closely related to binge-eating tendencies in over-
weight individuals. Future research is needed to identify why only some restrained eaters
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are susceptible to disinhibition and to clarify the causal direction of the relationship be-
tween dietary restraint and overeating where it exists.
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The Controversy over Dieting

G. TERENCE WILSON

For decades, dieting was the thing to do. The assumption that dieting would lead to the
twin advantages of better health and improved looks was held as a self-evident truth.
More recently, however, the effects of dieting have been called into question. Critics have
charged that dieting is ineffective at best, and damaging to health at worst. These criti-
cisms have been the rationale for such extreme recommendations as the call for a morato-
rium on weight loss programs. In a related fashion, dieting has been indicted as an ele-
ment of societal oppression in some feminist critiques of the development of eating
disorders and problems in weight regulation.

Too often lost in the controversy over dieting is the understanding of what precisely
is said to be good or bad. From a scientific perspective, it is unhelpful to ask whether diet-
ing helps or harms people. The more useful question is what are the effects of the various
forms of dieting (namely, self-imposed restriction in food energy intake), in whom, and
when undertaken for what purpose? (Further discussion of dieting and its significance is
included in Chapters 15 and 16.)

DIETING AND INTENTIONAL WEIGHT LOSS IN OBESE ADULTS

Scientifically based weight control programs have long eschewed “fad diets” as quick and
easy solutions to losing weight. Often these diets are of dubious nutritional value, if not
downright hazardous to health. Modern behavioral weight control treatments emphasize
change in nutrition as one of several components of a comprehensive program aimed at
lifestyle modification, including increased physical activity (see Chapter 94). The goal is a
balanced but flexible diet that emphasizes reduced saturated fat and increased complex
carbohydrates. Overall caloric intake is intentionally restricted to one degree or another
to produce a negative energy balance. Some programs include a very-low-calorie diet
(VLCD) as an interim stage in the overall program (see Chapter 96).

Comprehensive weight control programs that combine dietary modification with in-
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creased exercise and other lifestyle changes are effective in producing significant weight
loss in people with mild-to-moderate obesity. This weight loss is successfully maintained
by roughly two-thirds of patients in the short term, although long-term (5-year) follow-
ups reveal that almost all patients revert to their baseline weights. (See Chapters 106 and
107 for discussion of maintenance of weight loss in obesity.) Extreme critics of dietary in-
terventions have branded these sophisticated, multicomponent weight control programs
as harmful to health, devastating to psychological well-being, and iatrogenic in initiating
or exacerbating binge eating.

Effects on Weight and Health

A pattern of recurrent weight gains and losses has been identified as weight cycling or
what is more popularly known as “yo-yo dieting.” The putative negative effects of weight
cycling are alleged to include reduction in lean body mass relative to body fat; enhanced
metabolic efficiency, making future weight loss even more difficult, or even leading to still
greater obesity; and increased risk of cardiovascular disease. Whether the gradual weight
loss produced by state-of-the-art behavioral treatment programs, followed by gradual re-
gain, often extending over a period of a year or more, is an example of yo-yo dieting is
questionable. It would appear to be markedly different from the rapid loss of relatively
large amounts of weight that have been studied in animal models of weight cycling. Most
research has concluded that there is no consistent evidence linking weight cycling to
changes in metabolism or body composition.

The evidence on health outcomes in people, despite inconsistencies, does suggest
that weight variability has a negative impact on all-cause mortality, and particularly
cardiovascular mortality (see Chapter 88). However, drawing causal inferences from
existing studies linking variability in weight to health outcomes is fraught with difficul-
ties. One problem is determining whether the cycles of weight loss were voluntary or
not. The possibility that weight loss reflected an existing illness is difficult to discount.
In a study of the longevity of Harvard alumni, researchers found that variability in
weight predicted early mortality. The data also clearly showed that the more obese the
alumni, the higher their risk of mortality from all causes, and particularly from coro-
nary heart disease.

Psychological Effects

Behavioral weight control programs have typically resulted in favorable short-term psy-
chological effects, including significant reductions in depression and enhanced self-
esteem. At worst, no deterioration in mood has been documented. Critics have asserted
that subsequent relapse, the experience of most patients who lose weight, can have nega-
tive psychological consequences. Yet studies have failed to show a significant relationship
between increased psychological distress and weight regain following treatment-induced
loss.

The data indicate that many instances of weight regain are accompanied by a return
to baseline levels of mood and self-esteem. However, evidence from prospective research
also shows that reductions in depressed mood can be maintained over follow-up despite
total weight regain.
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Effects on Binge Eating

It is commonly believed that the treatment of obesity, which involves dietary restriction,
will contribute to the development of binge eating. However, the evidence from treatment
studies consistently demonstrates that moderate caloric restriction does not trigger binge
eating in obese adults. Studies of behavioral treatment with severe caloric restriction
(VLCD) have yielded similar results. Only one study has shown any indications of appar-
ent VCLD-induced binge eating during the refeeding period. The binge-eating episodes in
this study were transient.

A compelling test of the hypothesis that dieting causes or exacerbates binge eating is
provided by the results of behavioral weight loss treatments for patients with binge eating
disorder (BED), an eating disorder characterized by recurrent binge eating but without
the compensatory behavior (e.g., purging) that defines bulimia nervosa (see Chapter 31).
At least in the short term, behavioral weight loss treatment with either moderate or severe
caloric restriction has proved effective in reducing binge eating and associated eating dis-
order psychopathology in BED patients (see Chapter 63). Longer-term studies of the im-
pact of weight loss treatment in these patients are needed before any definitive conclusion
can be reached.

DIETING AND INTENTIONAL WEIGHT LOSS
IN NORMAL-WEIGHT PERSONS

Persons of normal weight show reactions to dieting that differ markedly from those seen
in overweight or obese people. The negative effects of extreme dieting were shown by
Keys and colleagues’ study of young men on a semistarvation diet that resulted in the loss
of roughly 25% of their body weight. Extreme negative emotional reactions were com-
mon. More conventional, self-initiated dieting is also associated with adverse psychologi-
cal effects in young women of normal weight. Cross-sectional studies of adolescent girls
have indicated that, independent of the effect of body weight itself, dietary restraint is
correlated with feelings of failure, lowered self-esteem, and depressive symptoms. Dieting
has also been shown to predict stress; however, stress is not a predictor of dieting.

DOES DIETING CAUSE EATING DISORDERS?
Dieting as a Risk Factor

Dieting is clearly linked to the development of anorexia nervosa and bulimia nervosa in
young women. Eating disorders are most common in the specific groups that are most in-
volved in dieting and weight loss—predominantly white, middle- to upper-class women. An
overall correlation exists between cultural pressure to be thin and prevalence of eating
disorders both across and within different ethnic groups. More importantly, prospective
studies have also linked dieting to the development of eating disorders. In a representative
sample of 15-year-old schoolgirls in London, dieters were eight times more likely than
nondieters to develop an eating disorder within 1 year. Similarly, in a population-based
study of adolescents in Australia, Patton and colleagues showed that girls defined as severe
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dieters were 18 times more likely than nondieters to develop an eating disorder (broadly de-
fined) within 6 months. Even moderate dieters were at risk compared with nondieters.

Clinical descriptions consistently indicate that patients with bulimia nervosa typi-
cally report that their binge eating began after they started to diet. However, both clinical
and community-based studies have shown that in a subset of women, binge eating may
precede dieting.

Dieting may not be a risk factor for obese patients with BED. These patients reliably
report less dietary restraint than bulimia nervosa patients. Moreover, a large percentage
report that their binge eating preceded dieting. These findings, taken in conjunction with
data indicating that even severe caloric restriction does not exacerbate existing binge eat-
ing in obese patients, suggest that dieting has quite different effects in obese and normal-
weight individuals.

Dieting Alone Does Not Cause Eating Disorders

Some investigators consider dieting to be a necessary but not sufficient cause of eating
disorders. Others question whether dieting is simply an antecedent with no causal signifi-
cance. The available data do not provide a definitive answer to this question. In linking
dieting to the development of disordered eating and eating disorders, it is important to be
aware of the different types of dieting and dieters. Dieters vary both in their eating pat-
terns and in what they eat. A subgroup of restrained eaters who appear to have achieved
stable, long-term weights that are lower than their previous weights have been called
“successful dieters” or “weight suppressors.” They differ functionally from other re-
strained eaters in that they do not show counterregulation in the laboratory. It has been
suggested that some forms of dietary restraint are more likely to disrupt eating habits
than others, and that the more chaotic the everyday eating behavior, the higher the risk of
developing an eating disorder.

It must also be noted that most adolescent and young adult women in Western coun-
tries diet (see Chapter 14), yet the lifetime prevalence for bulimia nervosa in women is es-
timated to be 1.5% to 2.0 % (see Chapter 41). Some other factor(s) must interact with di-
eting to cause eating disorders. These risk factors may range from genetic predisposition
and biological vulnerability to personality and individual psychopathological factors, to
familial influences (see Chapters 42, 43, and 44).

MECHANISMS LINKING DIETING TO BULIMIA NERVOSA

Dieting has various biological, cognitive, and affective consequences that may predispose
persons to binge eating. Among biological effects, short-term dieting in women produces
an increase in the prolactin response to the administration of L-tryptophan, which is a
marker of disturbance in brain serotonin levels. Several other lines of evidence suggest
that dysfunctional serotonergic mechanisms play a role in the maintenance of eating dis-
orders (see Chapter 49).

At the cognitive level, unrealistically rigid standards of dietary restraint coupled with
a sense of deprivation may leave dieters vulnerable to loss of control after perceived or
actual transgression of their diet (see Chapters 15, 16, and 18). A lapse leads to an “all-
or-nothing” cognitive reaction. In this phenomenon, the person attributes the lapse to a
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complete inability to maintain control, abandons all attempts to regulate food intake, and
temporarily overeats. Dieting can also be associated with different conditioning processes
that may predispose a person to binge eating. For example, it may increase the appeal of
“forbidden” or “binge” foods (typically those high in fat and sugar) directly by nutri-
tional preference conditioning.
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The Psychology of Binge Eating

GLENN WALLER

Binge eating is found in a range of eating disorders (bulimia nervosa, binge eating disor-
der, anorexia nervosa of the binge—purge subtype, atypical cases; see Chapters 28 and 30
for a discussion of the classification of eating disorders), but it is also found widely in the
nonclinical female population. It is important to consider issues of definition. Objective
binge eating has two components—the consumption of a large amount of food over a rel-
atively short period of time and the sensation of loss of control during that ingestion.
These components are not always linked. Many patients describe subjective “binges,”
which involve eating relatively small amounts of food and where loss of control is the dis-
tressing component. Others have behaviors that have been described as “grazing” (eating
a large amount but over a long period of time, and with no perceived loss of control). The
present review focuses on objective binges as the unit of analysis, since such eating creates
the greatest level of distress and physical damage. Objective binges are also the best un-
derstood of the overeating phenomena.

In order to explain the behaviors that contribute to the onset and maintenance of binge
eating, it is necessary to understand the interlinking behavioral, cognitive, affective, and in-
terpersonal systems. The most comprehensive framework for understanding these factors
from a psychological perspective is functional analysis—the explanation of behaviors in the
context of their antecedents, consequences, and environmental setting. While such an ap-
proach is independent of theory, it most closely relates to a cognitive-behavioral analysis.
This conclusion follows from the fact that cognitive-behavioral psychology has developed
as an explanatory theory (generating models and predictions that are capable of being dis-
proved), whereas other theoretical stances tend to be descriptive (involving post hoc ratio-
nalization of behavioral manifestations). At one end of the spectrum, cognitive-behavioral
models are supported by evidence from a range of naturalistic, correlational, and experi-
mental studies derived from theory; at the other, they are supported by impressive evidence
from trials of cognitive-behavioral therapies. Finally, the cognitive-behavioral approach to
understanding eating disorders is able to explain the route of effect of other influences on
bulimic behaviors (e.g., social factors, trauma history).

98
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PSYCHOLOGICAL FACTORS IN A FUNCTIONAL
ANALYSIS OF BINGE EATING

Understanding binge eating as a behavior in context is dependent upon identifying the
role of its antecedents and consequences. However, it is critical to divide these contextual
features into the proximal and the distal components. It is also important to consider me-
diating and moderating factors, since these can often explain the role of environmental
correlates. Mediators are “carrier” mechanisms, which explain the link between an inde-
pendent variable and a dependent variable (e.g., if parenting plays a causal role in the de-
velopment of a child’s depressed mood, it might be that this link is explained by the par-
enting that causes the child to experience poor self-esteem). Moderators are those factors
that influence the strength of the link between independent and dependent variables (e.g.,
the impact of parenting upon childhood depression might be reduced if the child has a
supportive peer group). Both mediators and moderators are important targets for thera-
peutic interventions.

Distal Antecedents (Predisposing Factors)

Many “background” factors have been cited as relevant to the etiology of binge eating
(see Chapter 44). These influences do not directly induce binge eating but are hypothe-
sized to predispose the individual to this behavior. These factors include social (e.g., me-
dia portrayal, peer influences; see Chapter 19), familial (e.g., attachment, parenting, fam-
ily interaction), interpersonal (e.g., neglect, abuse), and psychological (e.g., core beliefs,
poor self-esteem, poor locus of control, perfectionism) factors. However, the supporting
research suffers from a number of central flaws. First, most of the studies involved do not
establish causality, since the widespread use of cross-sectional designs means that the
findings can be explained as easily using correlational models. There are a few longitudi-
nal studies that overcome this problem, and these broadly support the cross-sectional
findings (e.g., an early pattern of restriction followed by more bulimic attitudes). How-
ever, far more extensive, theory-based, prospective studies are needed.

Second, the findings are not specific to binge eating. The literature on factors such as
trauma and parenting style suggests that they can best be understood as general risk fac-
tors for psychopathology, and for emotional and behavioral disturbances, rather than
specific risk factors (see Chapter 44). Similarly, while it is possible to argue that the social
presentation of “ideal” physical shapes contributes to the dissatisfaction that is common
among persons with eating disorders, it is far more likely that this is a predisposing factor
for general eating psychopathology than for binge eating per se.

Finally, this literature is not clear about differentiating the range of potential ante-
cedents. The usual assumption is that the variables studied as predisposing factors are
causal agents or mediators that arise from those agents, whereas they might better be un-
derstood as moderators of any true causal links. For example, whereas particular forms
of parenting have been suggested to be pathogenic, they might be seen equally well as in-
fluencing the impact of other factors. Similarly, trauma might be best understood as mod-
erating the impact of other distal antecedents (rather than being an antecedent in its own
right), “steering” the pathology toward the use of escape-blocking behaviors (such as
binge eating). A number of problems arise from ignoring this moderating role. In particu-
lar, the assumption that such factors are pathogenic in their own right leads us to dis-
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count the potential positive role of moderating factors that can be protective as well as
problematic (e.g., the role of positive parenting).

Proximal Antecedents (Immediate Triggers)

There is much more convincing causal evidence for the immediate triggers and conse-
quences of binge eating. Food restriction and negative emotional states trigger bingeing
and may have their greatest impact on eating when they coincide. It has been suggested
that binges are triggered more by physiological states (hunger, starvation, and cravings)
early on in the course of the eating disorder, but that the triggers shift more toward the
affective states later in the disorder (as the individual learns through experience the emo-
tional “blocking” consequences of binge eating; see below). Negative social interactions
have also been identified as immediate triggers for binge eating, although their mecha-
nism of action is most likely to be mediated by emotional states.

The conventional cognitive-behavioral account of the maintenance of bulimia
nervosa suggests that the most important antecedent process for binge eating (and the
other parts of the bulimic cycle) is primarily cognitive. Patients set themselves complex
and strict dietary rules, which they fail to achieve (often with no resulting physiological
deprivation). They interpret these “lapses” as evidence of their inability to control their
eating. In turn, this perceived inability leads to their temporary abandonment of control
over eating, manifested in binge eating. However, this model cannot explain how all
binges are triggered, and it is important to take into account the role of emotional factors
(as well as the interaction of starvation and affect). Bulimia nervosa patients report that
at least 50% of their binges are affect-driven rather than hunger-driven. The emotional
states that have been linked to binge eating are often socially driven and include loneli-
ness, anxiety, anger, boredom, and (to a lesser extent) depression.

Proximal Consequences

The short-term reinforcing consequences of binge eating are best understood relative to
the antecedents identified earlier. First, the eating reduces aversive hunger and starvation
levels (and can be pleasurable in itself). Second, the uncontrolled nature of binge eating
allows the individual to block awareness of intolerable cognitive and affective states (e.g.,
abandonment beliefs and loneliness). Finally, the individual can avoid considering the so-
cial and interpersonal situations (e.g., loss of relationships) that have led to those cogni-
tive and emotional states. It is noteworthy that a large number of binge eaters find it hard
to identify immediate antecedents and consequences due to the blocking of broader
awareness by the focus on food. Thus, many binge eaters are unable to identify the fac-
tors that play the strongest role in initiating and maintaining the behavior.

It is doubtful whether binge eating is a unique “escape behavior.” It can be argued
that a range of other behaviors (e.g., self-harm, alcohol abuse, shoplifting, risky sexual
behavior) serve the same cognitive-emotional blocking function, and there is strong evi-
dence that such impulsive behaviors tend to cluster. The use of binge eating (rather than
another behavior) by an individual at a specific time is likely to be explained best by ex-
periential and situational variables. For example, food tends to be relatively easily avail-
able, and binge eating has comparatively immediate but short-term blocking effects. In
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contrast, alcohol may be less immediately available and getting drunk takes longer to
have its effect than bingeing, but the blocking effect lasts longer. Thus, the choice of
blocking behavior may depend on what was modeled during the individual’s develop-
ment (e.g., parents who used food to pacify their child’s emotions); the individual’s ability
to tolerate distress (e.g., to wait until the preferred blocking behavior is available vs. us-
ing a less preferred behavior more immediately); the social and practical availability of
the blocking behavior (e.g., it may be more acceptable to binge eat during the working
day but to binge on alcohol socially); and the intensity and duration of effect that is de-
sired.

Distal Consequences and Maintenance Processes

Following its immediate consequences (reduction of aversive cognitive, emotional, and
starvation states), binge eating has a number of longer-term consequences. The most ob-
vious is that binges are commonly (but not universally) followed by efforts at purging and
compensation. These behaviors themselves often serve dual functions, both reducing anx-
iety about weight gain and reestablishing personal and emotional control. For example,
exercise can both compensate for food ingested and establish a dissociative state. How-
ever, it is also necessary to remember that the bingeing (and the purging/compensatory
behaviors) become self-maintaining by adding to the unhealthy cognitions, emotions, and
social situations that initially drove the binge eating. Those cognitions are present at a
range of levels, including unconditional, schema-level representations (e.g., defectiveness,
social isolation) and conditional-level beliefs (e.g., dysfunctional assumptions regarding
food, shape, and weight). The emotions that are enhanced by the bulimic behaviors (and
that enhance further blocking behaviors) include shame, loneliness, poor self-esteem, and
depression. Finally, the binge eating maintains itself by encouraging purging and compen-
satory dietary restraint, which return the individual to attempted or actual dietary restric-
tion and (in some cases) the starvation/hunger state.

IMPLICATIONS FOR PSYCHOLOGICAL THEORY AND THERAPIES

These psychological models of binge eating are of the greatest use when they generate
testable hypotheses regarding treatment. Our understanding of cognitive and interper-
sonal issues has generated treatments that can (if applied properly) reduce or halt binge
eating in the majority of cases of bulimia nervosa and binge eating disorder (see Chapters
54, 57, and 63). The challenge now is to determine how to develop psychologically based
treatments that add to this level of success—particularly among those patients who do
not benefit from existing therapies and those who do not meet these diagnostic criteria
(e.g., bulimic anorexics, atypical cases). These treatment developments will require us to
extend our understanding of the range of cognitive representations and their link to af-
fect, behavior, and interpersonal difficulties. Thus, they should also improve our under-
standing of the psychology of the broad range of eating behaviors. Such work will also
help to determine the utility of our psychological models of binge eating across different
ages and cultures, since there has been little research on the generalizability of such mod-
els to date.



102 I. FOUNDATION
FURTHER READING

Cooper, M. (1997). Cognitive theory in anorexia nervosa and bulimia nervosa: A review. Behav-
ioural and Cognitive Psychotherapy, 25, 113-145.—Offers a critique of the empirical and
conceptual base of theories regarding the eating disorders, including the need to extend our
models to include a broader range of triggers to binge eating.

Fairburn, C. G. (1997). Eating disorders. In D. M. Clark & C. G. Fairburn (Eds.), Science and
practice of cognitive behaviour therapy (pp. 209-241). Oxford, UK: Oxford University
Press.—Outlines the most clearly established model of bulimia nervosa, used as the basis for
most cognitive-behavioral therapy in this disorder.

Heatherton, T. E, & Baumeister, R. F. (1991). Binge eating as escape from self-awareness. Psycho-
logical Bulletin, 110, 86—-108.—Review article examining evidence that binge eating is a con-
sequence of the disinhibition that follows efforts to avoid negative self-awareness (rather than
being a blocking behavior per se).

McManus, E., & Waller, G. (1995). A functional analysis of binge eating. Clinical Psychology Re-
view, 15, 845-863.—This review outlines the way in which binge eating can be a result of dif-
ferent antecedents and consequences. It brings together starvation, blocking, and “escape
from awareness” explanations to construct a model of the development and maintenance of
binge eating.

Meyer, C., Waller, G., & Waters, A. (1998). Emotional states and bulimic psychopathology. In H.
Hoek, M. Katzman & J. Treasure (Eds.), The neurobiological basis of eating disorders (pp.
271-289). Chichester, UK: Wiley.—Reviews the evidence that affect plays a role in the etiol-
ogy and maintenance of bulimic behaviors and considers possible neurobiological mechanisms
that might underpin this relationship.

Root, M. P. P., & Fallon, P. (1989). Treating the victimized bulimic. Journal of Interpersonal Vio-
lence, 4, 90-100.—Although derived specifically from a traumatized population, this paper
considers the range of functions that binge eating can serve.

Steiger, H., Gauvin, L., Jabalpurwala, S., Séguin, J. R., & Stotland, S. (1999). Hypersensitivity to
social interactions in bulimic syndromes: Relationship to binge eating. Journal of Consulting
and Clinical Psychology, 67, 765-775.—Demonstrates the impact of negative social/interper-
sonal experiences on binge eating.

Vitousek, K. M. (1996). The current status of cognitive-behavioral models of anorexia nervosa and
bulimia nervosa. In P. M. Salkovskis (Ed.), Frontiers of cognitive therapy (pp. 383-418). New
York: Guilford Press.—Reviews the role of cognitive-behavioral therapy in anorexic and
bulimic disorders, highlighting evidence of its impressive impact upon binge eating.



19

Sociocultural Influences on Body
Image and Eating Disturbance

ERIC STICE

Sociocultural influences have long been suspected of promoting disturbances of body im-
age and eating. These sociocultural pressures center around the idealization of thinness
and physical fitness, and the disparagement of overweight, and they primarily originate
from the mass media, family, and peers.

THEORIES OF SOCIOCULTURAL INFLUENCE

Sociologists have proposed two processes by which socialization agents may promote at-
titudes and behavior: social reinforcement and modeling. Social reinforcement refers to
the process whereby people internalize attitudes and exhibit behaviors approved of by re-
spected others. Within the domain of body image and eating disturbance, social rein-
forcement could be defined as comments or actions of others that serve to support and
perpetuate the thin—ideal body image for women. For example, an adolescent girl may be
more likely to pursue an ultraslender physique through dieting if she perceives the mass
media as glorifying slenderness. Social reinforcement of the thin-ideal might also be man-
ifest by socialization agents who are preoccupied by their weight, engage in dieting, or
criticize overweight people. Theoretically, social reinforcement of the thin-ideal promotes
an internalization of this ideal and thereby body dissatisfaction. These factors in turn are
thought to result in dieting and negative affect, which increase the risk for the emergence
of unhealthy weight control behaviors and eating pathology.

Modeling, on the other hand, refers to the process wherein individuals directly emu-
late behaviors they observe. For instance, a woman may be more likely to use laxatives
for weight control if she sees a peer engage in this behavior. Socialization agents may also
model preoccupation with body dimensions, excessive dieting, unhealthy weight-control
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behaviors, and binge eating. Observing others engage in disordered eating behaviors
might also give the impression that these behaviors are normative, which might make it
more likely that they will be emulated.

Social psychologists have also suggested that social comparison plays an important
role in the adverse effects of exposure to media-portrayed thin—ideal images. According
to this account, individuals compare themselves to these idealized images of beauty and
judge themselves lacking (an upward social comparison), which promotes body dissatis-
faction and may motivate unhealthy weight-control behaviors.

There is considerable empirical documentation of these various sociocultural pres-
sures and of the relation of these pressures to the development of body image disturbance
and disordered eating.

MEDIA INFLUENCES

There is mounting evidence that the mass media promote body image and eating distur-
bance. First, content analyses have established that the body dimensions of female mod-
els, actresses, and other female cultural icons have become thinner over the last several
decades. Indeed, one-fourth of the models in some magazines satisfy the weight criteria
for anorexia nervosa. That this thinning trend correlates positively with the apparent rise
in eating disturbance was the initial line of evidence suggesting that the media contributes
to disordered eating. Conversely, there are few overweight individuals in the media, de-
spite the fact that one in four people in Western countries is obese. Second, data suggest
that there is greater emphasis on dieting and weight management in media targeting fe-
males compared to that targeting males, which parallels the gender distribution of eating
pathology. Third, there is evidence that use of media with thin—ideal content is correlated
with concurrent and future body image and eating disturbance. Fourth, individuals with
bulimia nervosa perceive greater pressure to be thin from the media than controls and of-
ten report that they learned unhealthy weight-control techniques from the media (e.g.,
self-induced vomiting). Fifth, randomized experiments have documented that acute expo-
sure to media-portrayed thin—ideal images results in increased body dissatisfaction and
negative affect (e.g., depression, shame, and anger). Interestingly, these effects are often
greater among “at-risk” individuals characterized by initial body dissatisfaction and
thin—ideal internalization. In the only randomized experiment that manipulated long-
term exposure to thin—ideal media images, Stice and colleagues found that assignment of
subjects to a fashion magazine subscription led to increased body dissatisfaction, dieting,
negative affect, and bulimic symptoms, but only for vulnerable girls characterized by ini-
tial body dissatisfaction and pressure to be thin, and deficits in social support. Finally, a
natural experiment (noted by Becker) found that the rates of body image and eating dis-
turbance increased following the introduction of Western media to Fiji, a culture initially
devoid of thin-ideal images.

In summary, there is considerable correlational, prospective, and experimental evi-
dence that mass media contribute to body image and eating disturbance, although these
effects are often small in magnitude. There is also evidence that the adverse effects of
mass media are amplified by preexisting vulnerability factors such as heightened thin—
ideal internalization.
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FAMILY INFLUENCES

There is also support for the assertion that sociocultural pressures emanating from the
family promote body image and eating disturbance. First, parental pressure to lose
weight, family criticism regarding weight, and maternal investment in a daughter’s slen-
derness are positively correlated with adolescent eating disturbance. Second, relative to
control mothers, mothers of girls with eating disorders show elevated restriction of their
daughters’ eating, encourage their daughters to diet and exercise, and perceive their
daughters to be more overweight and less attractive (see Pike & Rodin). However, there
appear to be few differences between controls and fathers of youths with eating disor-
ders. Third, research indicates that bulimic individuals perceive greater pressure to be
thin from their family than controls, and many patients report that they initiated bulimic
behavior following family pressure to lose weight. Fourth, there is some indication that
general disturbances in family functioning are related to eating pathology: Individuals
with eating disorders reporting that their families are more conflicted, disorganized, criti-
cal, and less cohesive compared to controls. Fifth, there is evidence of direct modeling of
abnormal eating behaviors by parents. One study found that mothers of youths with eat-
ing disorders evidenced greater dieting and eating pathology than did control mothers, al-
though this effect has not replicated well. Sixth, perceived pressure to be thin from family
members has been found to predict increased body dissatisfaction, dieting, negative
affect, and bulimic behaviors. Finally, parental body dissatisfaction, internalization of the
thin—ideal, dieting, and bulimic symptoms prospectively predict emergence of eating dis-
turbance during early childhood.

Thus, there is considerable correlational and prospective evidence (although no ex-
perimental data) for the assertion that family influences contribute to body image and
eating disturbance. Most of this research has focused on parents rather than siblings. It is
possible that these effects reflect the processes that mediate genetic risk for eating pathol-
ogy (see Chapters 42 and 43).

PEER INFLUENCES

There is growing support for the assertion that peers contribute to body image distur-
bance and disordered eating. First, perceived peer interest in dieting and thin—ideal inter-
nalization have been found to correlate positively with eating pathology. Second, individ-
uals with bulimia nervosa report perceiving greater pressure from their peers to be thin
than controls, and many patients indicate they initiated bulimic behavior following pres-
sure from a friend to lose weight. Third, peer teasing about weight prospectively predicts
increases in body dissatisfaction and eating disturbance. Fourth, there is evidence of di-
rect modeling effects: One study found a positive relation between binge eating and peer
binge eating, and that the magnitude of this effect increased as the friendships became
more cohesive over time. Similarly, a large number of bulimic patients report learning to
vomit for weight-control purposes from a friend. Fifth, perceived pressure from peers to
be thin prospectively predicts body dissatisfaction, dieting, negative affect, and bulimic
pathology. There is also emerging evidence that peers may contribute to eating distur-
bance in a less obvious fashion. Specifically, in one study, bulimic individuals showed hy-
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persensitivity to negative interpersonal transactions and this appeared to precipitate binge
eating.

In summary, there is mounting correlational and prospective support for the claim
that peer influences contribute to body image disturbance and disordered eating. As yet,
this relationship has not studied experimentally. Little attention has been paid to the po-
tential impact of romantic partners.

CONCEPTUAL AND METHODOLOGICAL LIMITATIONS

It is important to consider the conceptual and methodological limitations of this research
when interpreting the findings. Regarding conceptual shortcomings, there has been rela-
tively little theoretical work on the factors that may render certain individuals vulnerable
to sociocultural influences and others relatively resistant. Another problem is that few of
the empirically tested etiological models have incorporated sociocultural influences. Fur-
thermore, little attention has been paid to the distinction between processes involved in
the development of eating disturbance and those involved in their maintenance.

The research has also had certain methodological limitations. Most importantly,
there has been an overreliance on cross-sectional studies that do not provide information
regarding the direction of effects. Additionally, reliance on self-report data renders it im-
possible to rule out the possibility that individuals with eating disturbance simply per-
ceive greater sociocultural pressures. There has also been little experimental research on
the effects of family and peer influences. Targeted prevention programs that either render
youth more resilient to these pressures or actually reduce them offer an ethical vehicle by
which to study these processes experimentally.

PREVENTION AND TREATMENT IMPLICATIONS

Findings suggest that prevention programs that make individuals more resilient to the ad-
verse effects of sociocultural influences would be beneficial. For example, there is emerg-
ing evidence that brief interventions that help women become more critical consumers of
the media buffer them from the adverse effects of exposure to thin—ideal images. Results
also imply that interventions that directly reduce these sociocultural pressures (e.g., fam-
ily pressures to be thin) might produce consequent reductions in body image disturbance
and disordered eating. Findings also suggest that treatments that help patients become
more resilient to sociocultural pressures facilitate recovery and decrease relapse rates.
(See Chapter 67 for discussion of the prevention of eating disorders.)

DIRECTIONS FOR FUTURE RESEARCH

As suggested earlier, more research should be directed at understanding the processes that
mitigate and potentiate the adverse effects of sociocultural influences. Increased use of
prospective and experimental designs would greatly advance our understanding of these
influences. Use of observational data and confederate reports would help to ensure that
sociocultural pressures are not solely in the eye of the beholder. Research is needed to ex-
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plore the role of interpersonal processes in the promotion of eating pathology. Finally,
more research should be directed at distinguishing between those factors that influence
the etiology of body image disturbance and disordered eating, and those that primarily
contribute to their maintenance.
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Stigma, Discrimination, and Obesity

REBECCA PUHL
KELLY D. BROWNELL

Negative attitudes toward obese people constitute one of the last socially acceptable
forms of discrimination. With the increased prevalence of both child and adult obesity,
the number of people potentially affected by this bias is large. The literature on this topic
is scattered, but when brought together, forms a clear picture of discrimination against
obese persons that occurs in key areas of living.

EMPLOYMENT DISCRIMINATION

Experimental studies point to widespread weight bias in virtually every stage of the em-
ployment process. Overweight individuals are at a disadvantage even before a job inter-
view begins. Studies have manipulated perceived body weight of fictional employees
through vignettes, photographs, or videos, while holding credentials constant, and then
asked participants to evaluate applicants’ hiring potential. Overweight employees are
evaluated more negatively than average-weight employees and rated as being less likely to
be hired. This bias is especially pronounced for sales positions in which overweight appli-
cants are perceived as unfit employees and more appropriate for jobs involving little face-
to-face contact.

Discrimination appears to continue once an overweight person is employed. Over-
weight employees are perceived to be lazy, sloppy, less competent, lacking in self-disci-
pline, disagreeable, less conscientious, and poor role models. Such negative attitudes
likely contribute to additional weight-based discriminatory practices such as unequal
wages, denied promotions, and wrongful termination.

Some evidence shows that overweight women, for the same work, receive less pay
than average-weight women. Overweight women are also more likely than thinner coun-
terparts to hold low-paying jobs. Obese men are underrepresented in higher paying man-
agerial and professional positions and are more likely to hold lower-paying jobs. Obese
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employees are perceived to have lower promotion potential, and are less likely to be rec-
ommended for promotion when compared to average-weight employees with identical
qualifications.

Both self-report studies and legal case documentation demonstrate the firing of obese
employees due to their weight. Termination may be the result of prejudiced employers or
arbitrary weight standards. Case reports show that terminated employees have held posi-
tions as teachers, office managers, and computer analysts, in which body weight has little
or no bearing on job-related duties, and some have been terminated despite formal recog-
nition for fine job performance.

MEDICAL AND HEALTH CARE DISCRIMINATION

Antifat attitudes have been documented among physicians, nurses, and medical students.
Common attributions include perceptions of obese patients as unintelligent, unsuccessful,
weak-willed, unpleasant, overindulgent, and lazy. Bias in these groups may stem from
perceived causes of obesity, which have included assertions that obesity arises from emo-
tional problems, that it can be prevented by self-control, and that patient noncompliance
is the reason for lack of success in weight loss.

Prejudice may lead to poor medical care for obese patients. Studies show that physi-
cians admit not intervening as much as they should with obese patients, claiming that
weight loss counseling is inconvenient. Physicians also report low rates of discussion of
weight issues with their patients. One study with nurses reported that 12% were reluc-
tant to touch obese persons and 24% found obese patients to be “repulsive.”

Negative attitudes may lead obese individuals to avoid seeking treatment. Some re-
search demonstrates a delay in seeking medical care by obese women for pelvic examina-
tions and preventative health care services such as breast and gynecological exams. Body
mass index (BMI) is positively related to appointment cancellations. Obese patients have
attributed this to embarrassment about weight and previous negative experiences in dis-
cussing weight with physicians.

Discrimination within the medical arena can extend to poor access to beneficial
treatment. Inconsistent and absent medical coverage are common despite evidence of
cost-effectiveness with treatments such as drugs and surgery, and recognition that small
weight losses can improve comorbid conditions. Societal perceptions that obesity is a
problem of willful behavior (i.e., obese people get what they deserve and deserve what
they get) may be a central reason why treatment is excluded from medical coverage.

EDUCATIONAL DISCRIMINATION

There is a large literature indicating that obese students face multiple forms of weight dis-
crimination. Perhaps most harmful to children is peer rejection in educational settings.
Research shows that peers are the most frequent critics of obese children and that school
is the most frequent venue. Experimental studies showing photographs of children with
various weights and physical disabilities demonstrate that obese children are rated as the
least desirable friends and playmates by peers. These negative stereotypes may be formed
as early as preschool age. Self-reports of overweight children also indicate that they, too,
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attribute their exclusion in social activities and lack of friends to their weight. Many stud-
ies have shown enduring negative effects of teasing in childhood.

At the college level, educational discrimination may act in different ways. Lawsuits
have been filed by obese students dismissed from college because of their weight. Obese
students are less likely to be accepted to college than average-weight students, despite
having equivalent application rates and academic performance. This seems especially true
for overweight females.

Crandall and colleagues found a reliable relationship between body mass index
(BMI) and financial support for education. Average-weight students received more finan-
cial support from parents than did overweight students, who depended more on financial
aid and jobs. This effect was strong for overweight females, and differences in parental
support remained despite controlling for education, income, ethnicity, and family size.
Politically conservative attitudes of parents were positively correlated with BMI of stu-
dents and predicted who paid for college, suggesting that parents with certain ideological
beliefs may be less likely to give financial support to their overweight children.

UNEXPLORED AREAS OF DISCRIMINATION

The literature has hinted at additional forms of discrimination, though there is inade-
quate information to make confident conclusions. Claims have been made of denied ac-
commodation to obese persons in public services, biased jury selection (obese jurors may
be dismissed on the basis of weight), and denial of the right to adopt a child because of
weight-based adoption criteria or outright bias.

Anecdotal evidence also suggests that obese people are more likely to be charged
more than thin persons for apartment rentals and health club memberships. Obese per-
sons may face other subtle forms of prejudice in daily life, such as waiting longer for as-
sistance from store clerks or being the recipients of negative body language in interper-
sonal interactions. These unexplored avenues provide another lens with which to
empirically investigate weight discrimination.

LEGAL CHALLENGES TO WEIGHT DISCRIMINATION

No federal laws in the United States prohibit weight discrimination, and only a few states
include weight as a protected category. Victims of weight discrimination have depended
primarily on the American Disabilities Act for protection and compensation.

The number of successful cases pursued under this legislation has varied, and courts
have been inconsistent on whether obesity meets disability criteria. Many courts have
adopted views of obesity as a voluntary and mutable condition and in turn rarely accept
it as a disability unless other medical conditions result in impairment. Inconsistent rulings
will likely continue until conceptualizations of disability, impairment, and obesity are
clarified.

It is also questionable whether it is desirable for obese persons to be considered dis-
abled. Obesity is disabling in only a small percentage of cases, so it may be preferable to
create new statutes that directly prohibit discrimination based on weight. This may pro-
vide broader and more uniform coverage to obese persons who otherwise face unequal
employment and educational opportunities.
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COMPONENTS UNDERLYING STIGMA

A priority for research is to understand better why and how such negative attitudes arise
toward obese people. One theoretical model with accumulating empirical support is
Crandall’s social ideology perspective, which proposes that traditional, conservative
North American values of self-determination, individualism, and self-discipline represent
the core of antifat attitudes. These values are at the heart of blame, resulting in the ten-
dency to attribute outcomes of others to internal, controllable causes. Such attributions
probably lead to stigmatization toward people who are perceived to be responsible for
their fates, such as obese persons, who are viewed to be personally responsible for their
weight.

Other research addressing stigma suggests that perceived causes of obesity and the
perceived stability of being overweight are central components in attributions about
obese people. Although current information provides a starting point from which to ad-
dress stigmatization toward obese individuals, many theoretical issues have yet to be
studied.

CONCLUSIONS

There is a clear and consistent pattern of discrimination against obese persons in major
life areas of employment, medical care, and education. Negative attributions are being
made about the core human traits and values of obese persons despite no evidence that
such traits are associated with increased weight.

Methodological limitations in the literature include an overreliance on student sam-
ples and self-report methods, use of nonrandom designs, and assessment measures with
questionable reliability. While many research questions have not yet been addressed and
the literature is not sufficiently mature to generalize across all areas of living, there is
enough information to know that weight discrimination is a major problem.

As research better documents weight discrimination and refines conceptual frame-
works for understanding this phenomenon, stigma reduction strategies and interventions to
eliminate obesity discrimination can be developed. Preliminary studies have reported a re-
duction in antifat attitudes through emphasizing the complex etiology of obesity. Further
studies of stigma reduction strategies are needed to address this important social problem.
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Body Image and Body
Dysmorphic Disorder

KATHARINE A. PHILLIPS

Body dysmorphic disorder (BDD), also known as dysmorphophobia, is an intriguing dis-
order that has been described around the world for more than a century. BDD appears to
be relatively common in the general population and in psychiatric, dermatologic, and cos-
metic surgery settings. However, it remains underrecognized and has received relatively
little investigation.

BDD consists of a preoccupation with an imagined defect in appearance; if a slight
physical anomaly is present, the person’s concern is markedly excessive. The preoccupa-
tion causes clinically significant distress or impairment, and it cannot be better accounted
for by another mental disorder (such as anorexia nervosa). In the fourth edition of the
American Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-1V), BDD is classified as a somatoform disorder, whereas its delusional vari-
ant is classified as a psychotic disorder—a type of delusional disorder, somatic type.

CLINICAL FEATURES
Appearance Preoccupations

Individuals with BDD are preoccupied with the idea that some aspect of their appearance
is unattractive, deformed, or “not right” in some way, when, in reality, the perceived flaw
is minimal or nonexistent. Preoccupations commonly involve the face or head, most often
the skin, hair, or nose (e.g., acne, scarring, thinning hair, or a large or crooked nose).
However, any body part can be the focus of concern.

BDD preoccupations are distressing, time-consuming, and usually difficult to resist
or control. Clinical observations and research findings suggest that these preoccupations
are typically associated with low self-esteem, shame, embarrassment, and fear of rejec-
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tion. Most patients have poor insight or are delusional, not recognizing that the flaw they
perceive is actually minimal or nonexistent. A majority have ideas or delusions of refer-
ence, thinking that others take special notice of the supposed defect and perhaps talk
about or mock it.

Compulsive Behaviors

Nearly all patients perform repetitive compulsive behaviors, such as excessive checking of
the perceived flaw in mirrors or directly, excessive grooming, camouflaging the perceived
deformity (e.g., with hair, makeup, body position, or clothing), reassurance seeking, com-
paring with others, and skin picking.

Complications

BDD often causes severe distress and markedly impaired social and occupational func-
tioning. In one case series more than 25% of patients had been completely housebound
for at least 1 week, more than 50% had been psychiatrically hospitalized, and nearly
30% had attempted suicide. A study of dermatology patients who committed suicide
found that most had acne or BDD. Quality of life is notably poor.

Comorbidity

Most patients seen in psychiatric settings have other mental disorders, most commonly,
major depression, social phobia, and obsessive—compulsive disorder. A majority of pa-
tients have a personality disorder, most often avoidant personality disorder.

Demographic Features and Course of Illness

The gender distribution varies between series: In the largest published case series 51%
were men. The majority of patients have never been married. BDD usually begins during
adolescence, although it can occur in childhood. It usually appears to be chronic, al-
though prospective studies of its course are needed.

THE NATURE OF BODY IMAGE DISTURBANCE

Little is known about body image disturbance in BDD. One study found that, compared
to normal controls, patients with BDD were less satisfied with their body image and more
likely to feel that their body was unacceptable, as has been found for obese patients and
those with eating disorders. Regarding body image distortion, it is not known whether
patients’ views of their appearance have a basis in abnormal sensory (perceptual) process-
ing or in attitudinal/cognitive-evaluative dissatisfaction. Clinical observations suggest
that at least some patients with BDD have abnormal sensory processing, and perhaps ex-
perience a visual illusion or hallucination. However, preliminary empirical reports suggest
that these patients may not have a primary sensory processing deficit, and, to the con-
trary, may have even better discriminatory ability than normal controls. In one report,
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BDD patients were more accurate than normal controls or cosmetic surgery patients in
their assessments of facial proportions. Another pilot study similarly found that BDD pa-
tients had a more accurate perception of nose size and shape than a normal control
group. These findings are discordant with many studies showing size-estimation inaccu-
racy (overestimation of body size) in patients with eating disorders.

Compared to normal controls, patients with BDD have been shown to have deficits
in verbal and nonverbal memory that appear due to organizational (i.e., executive) dys-
function. These consist of overfocusing on minor and irrelevant stimuli. This finding
raises the question of whether these patients’ appearance-related beliefs arise from
overfocusing on minimal appearance flaws (isolated details rather than their overall ap-
pearance), causing a visual attention bias.

PATHOPHYSIOLOGY AND ETIOLOGY

The etiology of BDD has received little attention. Family history data, while limited,
indicate that BDD occurs in 6-10% of first-degree family members, which is almost
certainly higher than the rate in the general population, suggesting that BDD is famil-
ial. The neuropsychological studies implicating impaired executive dysfunction suggest
frontal-striatal pathology. Available treatment data (see below), while providing only
indirect evidence about etiology, suggest a role for serotonin (and in several case re-
ports BDD symptoms have been worsened by serotonin antagonists). Perceptual abnor-
malities may be present, the neuroanatomical and neurochemical bases of which re-
quire elucidation.

BDD’s etiology is likely to be multifactorial, with evolutionary, sociocultural, and
psychological factors playing a role. One study found that BDD patients reported receiv-
ing poorer parental care than normal controls. It seems plausible that frequent criticism
of or teasing about one’s appearance would be a risk factor for BDD, but such potential
risk factors have not been studied.

THE RELATIONSHIP BETWEEN BDD AND EATING DISORDERS

The literature on BDD contains little investigation, discussion, or theorizing about its re-
lationship to the eating disorders. Most of the focus has been on obsessive—compulsive
disorder, depression, schizophrenia, and social phobia. BDD and eating disorders have
some obvious similarities, for example, a preoccupation with perceived appearance flaws,
a disturbance in body image, and a sense that one’s body is unacceptable (see Chapters 29
and 54 for further description of these features with respect to eating disorders); perfor-
mance of repetitive behaviors such as mirror checking and body measuring; and a similar
age of onset and course of illness. However, there are some differences, including a focus
on body shape and weight versus more specific body parts (although this distinction can
break down, in that BDD patients may be concerned with overall appearance, such as
general ugliness or overall body build, and patients with eating disorders may focus on
specific body parts, such as their stomach or hips). BDD and eating disorders also differ
in terms of gender distribution and are not as highly comorbid with each other as with
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many other disorders. Family history and treatment data, while limited, also do not
strongly support the hypothesis that these disorders are closely related.

There is a diagnostic gray area between these disorders, where symptoms overlap to
the point that the correct diagnosis is sometimes unclear. An example of this “fuzzy
boundary” is muscle dysmorphia, a newly recognized condition in which individuals
(usually men) are preoccupied with their “small” and “puny” body build, which in real-
ity is often large and muscular. Individuals with this condition also typically focus exces-
sively on body fat, diet, and exercise. Muscle dysmorphia is currently conceptualized as a
form of BDD, but it does have similarities to the eating disorders, as reflected by its previ-
ous name, “reverse anorexia.”

Another unanswered question is whether the DSM-IV diagnostic hierarchy is cor-
rect: Should BDD be diagnosed only if body image concerns are not better accounted for
by an eating disorder? Might the eating disorders actually be a form of BDD given their
important feature of disturbed body image? While this seems unlikely given the disorders’
apparent differences, the hierarchy needs to be empirically examined.

TREATMENT
Pharmacotherapy

Case reports, case series, open-label trials, and a controlled crossover study indicate that
serotonin reuptake inhibitors (SRIs) are often effective for BDD, and more effective than
other psychotropic medications. Although fluvoxamine and clomipramine are the best
studied SRIs in BDD, clinical experience suggests that all of them may be effective. Of
note, available data suggest that patients with delusional BDD are as likely as those with
nondelusional BDD to respond to these drugs. Although other psychotropic medications
have been less well studied, available data suggest that they are generally ineffective when
used as single agents, but that certain ones may be useful as adjunctive agents in combi-
nation with a SRL

Cognitive-Behavioral Therapy

Cognitive-behavioral therapy also appears effective for BDD. Exposure (e.g., to avoided
social situations) and response prevention (e.g., not seeking reassurance), as well as other
cognitive-behavioral techniques, have been used in most studies. (See Chapters 54 and 55
for accounts of cognitive-behavioral therapy for eating disorders.)

Other Treatments

The efficacy of other types of therapy for BDD has not been well studied, although avail-
able data suggest that supportive psychotherapy and insight-oriented psychotherapy are
generally ineffective (although clinical experience suggests that they may have a useful ad-
junctive role). A majority of BDD patients seen in a psychiatric setting have sought and
received nonpsychiatric treatment, most commonly dermatologic treatment and cosmetic
surgery. Although the efficacy of these treatments has not been studied prospectively,
available data suggest that they are usually ineffective and may even worsen appearance
concerns.
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FUTURE RESEARCH

Although research on BDD is rapidly increasing, it is still limited and at an early stage. In-
vestigation of virtually all aspects of this disorder is needed. Placebo-controlled pharma-
cotherapy studies, psychotherapy studies using attention-control groups or alternative
treatments, and studies of the combination of psychotherapy and pharmacotherapy are
greatly needed. Nearly all treatment studies have been short term; continuation and
maintenance studies are needed to elucidate longer-term outcome.

Because body image disturbance is likely central to BDD’s development and mainte-
nance, this is an important area for future research. Neuroimaging studies are needed, as
are other approaches to investigating the temporal and occipital lobes, which process fa-
cial images and (along with the parietal lobes) are involved in neurological disorders in-
volving disturbed body image. Psychological and sociocultural contributions to BDD also
require elucidation, since knowledge of the mechanisms that underlie this disorder may
ultimately inform much-needed treatment and prevention strategies.

FURTHER READING

Hardy, G. E. (1982). Body image disturbance in dysmorphophobia. British Journal of Psychiatry,
141, 181-185.—One of the few studies on body image disturbance in BDD.

Hollander, E., Allen, A., Kwon, J., Aronowitz, B., Schmeidler, J., Wong, C., & Simeon, D. (1999).
Clomipramine vs desipramine crossover trial in body dysmorphic disorder: Selective efficacy
of a serotonin reuptake inhibitor in imagined ugliness. Archives of General Psychiatry, 56,
1033-1039.—The first controlled pharmacotherapy study of BDD.

Phillips, K. A. (1991). Body dysmorphic disorder: The distress of imagined ugliness. American
Journal of Psychiatry, 148, 1138-1149.—The most comprehensive review of BDD.

Phillips, K. A. (1996). The broken mirror: Recognizing and treating body dysmorphic disorder.
New York: Oxford University Press. The most comprehensive source of information on BDD
for both professionals and lay readers.

Phillips, K. A., McElroy, S. L., Keck, P. E., Jr., Pope, H. G., Jr., & Hudson, J. I. (1993). Body
dysmorphic disorder: 30 cases of imagined ugliness. American Journal of Psychiatry, 150,
302-308.—The first descriptive series of BDD using modern assessment methods.

Pope, H. G, Phillips, K. A., & Olivardia, R. (2000). The Adonis Complex: The secret crisis of male
body obsession. New York: Free Press.—An overview of BDD, muscle dysmorphia, and eating
disorders in men.

Rosen, ]J. C., & Ramirez, E. (1998). A comparison of eating disorders and body dysmorphic disor-
der on body image and psychological adjustment. Journal of Psychosomatic Research, 44, 1—
9.—The only published comparison study of BDD and eating disorders.

Thomas, C. S., & Goldberg, D. P. (1995). Appearance, body image and distress in facial
dysmorphophobia. Acta Psychiatrica Scandinavica, 92, 231-236.—One of the few studies on
body image distortion in BDD.

Veale, D., Boocock, A., Gournay, K., Dryden, W., Shah, E, Willson, R., & Walburn, J. (1996).
Body dysmorphic disorder: A survey of fifty cases. British Journal of Psychiatry, 169, 196—
201.—A descriptive series of patients with BDD.

Veale, D., Gournay, K., Dryden, W., Boocock, A., Shah, E, Willson, R., & Walburn, J. (1996).
Body dysmorphic disorder: A cognitive behavioural model and pilot randomized controlled
trial. Bebhaviour Research and Therapy, 34, 717-729.—One of the two controlled psychother-
apy studies of BDD.






Measurement Methods






22

Measurement of Total Energy Stores

STEVEN B. HEYMSFIELD
STANLEY HESHKA

Total body energy stores are distributed into a number of body composition compart-
ments or components. Figure 22.1 shows the traditional energy stores at the molecular
level as three components: lipid, proteins, and glycogen (i.e., carbohydrate). The corre-
sponding tissue systems are adipose tissue, skeletal muscle, and other organs and tissues.
With weight gain or loss, there may be changes in the size of compartments at all levels of
body composition analysis.

The aim of this chapter is to review the main methods of quantifying each of the ma-
jor body compartments related to total body energy stores. Two major groups of methods
are presented: laboratory methods and clinical or field methods.

LABORATORY METHODS
Imaging Methods

Simple radiographs were used in the 1950s to quantify soft tissue composition and bone.
By the mid-1970s, computerized tomography (CT) was introduced and subsequently be-
came a major method of evaluating human body composition. The method produced
high tissue contrast, allowing clear separation of anatomic components including adipose
tissue, skeletal muscle, bone, and visceral organs. The cross-sectional imaging procedure
allows three-dimensional reconstruction of body compartments and examination of com-
ponents not previously evaluated such as visceral adipose tissue. Unlike computerized to-
mography, magnetic resonance imaging (MRI) uses nonionizing radiation. Images of
compartments created with MRI are almost equivalent to those of CT. The one exception
is visceral adipose tissue, which is less highly resolved by MRI than CT because of peri-
staltic movement through the gastrointestinal tract. Once images are created by CT and
MRI, they are analyzed slice-by-slice and combined to determine the volume of each
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FIGURE 22.1. Major components at the first four levels of body composition.

compartment. Reconstruction algorithms vary from automated to technician-oriented re-
construction.

CT and MRI are widely used for evaluating tissue system compartments including
adipose tissue, skeletal muscle, bone, and visceral organs. Imaging methods are currently
the reference for quantifying the visceral adipose tissue compartment using either a single
slice or reconstructing the entire compartment. Of the body composition reference meth-
ods, they are among the most costly. Additionally, CT produces ionizing radiation and is
therefore not applicable in young children and women in their childbearing years.

Isotope Dilution

The classical method for evaluating total body fat at the molecular level is isotope dilu-
tion of total body water. One of three isotopes is used, oxygen-18, deuterium, and tri-
tium. Fat-free mass can then be calculated, as healthy adults typically have a mean
hydration of 73%.

Isotope dilution for total body water has the advantage of being simple, inexpensive,
portable, and relatively simple to carry out. A known quantity of isotope is ingested, and
after allowing for equilibration, a sample of body fluids, usually serum, is taken. The con-
centration of the isotope is then measured by mass spectroscopy or infrared methods. Iso-
tope dilution methods serve as not only a reference for body composition, particularly
body fat, but also as a potential field method in remote settings. The three isotopes vary
in cost and complexity of analysis. Deuterium and tritium are the least expensive, and
deuterium has the advantage of not being a radioactive isotope.

Photon Absorptiometry

Dual-photon absorptiometry was introduced as a method of quantifying bone mineral
mass in regions with overlying soft tissue. The method also provides an estimate of fat
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and lean soft tissue in regions in which bone is not present. The subsequent introduction
of dual-energy X-ray absorptiometry (DXA) has permitted more stable and faster scans
with higher resolution. It also has the capability of providing total body and regional soft
tissue estimates for fat and lean components. Both methods have been validated for use in
animals and humans. Although a number of technical issues remain, DXA is widely con-
sidered a reference method for subjects of all ages. Radiation exposure is very low, thus
allowing studies of children and women in the childbearing years. A limitation of DXA is
that very large subjects cannot be accommodated on the imaging table. The upper limit in
weight for most scanners is in the range of 250 pounds (or a body mass index [BMI]
greater than 35). One solution is to carry out half-body or partial-body scans and com-
pensate for “missing” portions during image analysis.

Densitometry

Body density is linearly related to the fraction of body weight as fat. This observation has
been formulated into the two-compartment densitometry model. The model assumes that
the body consists of two compartments: one has fat, with a density of 0.90 g/cc; and the
other is fat-free mass, with a density of 1.10 g/cc. Assuming these two compartment den-
sities and knowing the subject’s measured density then allows estimation of the fraction
of body weight as fat and fat-free mass.

Body density can be measured using one of two main methods, underwater weighing
and air plethysmography. The former is a widely available and accepted method. Systems
are inexpensive and relatively simple to operate, although subjects are required to hold
their breath for several seconds while under water. More recently introduced, the air
plethysmography method is based upon classical gas laws of physics. Body volume is esti-
mated while the subject rests quietly inside a sealed chamber. Validation studies show that
it is comparable to underwater weighing and other reference body composition methods
in adults, although data from studies of children remain limited.

Underwater weighing systems have been installed and used throughout the world,
including developing countries. They are less costly than an air plethysmography system.
However, the air plethysmography system is relatively portable and can be operated even
in remote settings.

Multicomponent Models

Multicomponent models provide body composition estimates of three or more compart-
ments. Evaluations may combine several methods, including DXA, densitometry, and iso-
tope dilution. As most multicomponent models rely on fewer assumptions than the two-
component model, these methods are often considered the reference for body fat when
evaluating subjects varying widely in characteristics such as age, ethnicity, and body
habitus.

In Vivo Neutron Activation Analysis

The group of methods referred to as in vivo neutron activation analysis allow estimation
of all major elements at the atomic level. These are then used to reconstruct various body
compartments based on assumed element molecular component relationships. Two ap-
proaches for measuring total body fat are recognized, one based on total body carbon,
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and the other on the measurement of other elements, including total body nitrogen. In
vivo neutron activation analysis, combined with whole-body counting, provides an im-
portant reference method for measuring total body fat. However, systems are limited in
availability and radiation exposure tends to be relatively high. Use is therefore limited to
research centers.

40K Counting

The element potassium, measured by whole-body counting of the naturally occurring po-
tassium-40 isotope, has been used for many years as a means of estimating fat-free mass
and fat using a two-compartment model. Again, whole-body counters are of limited
availability. There are also questions regarding the validity of the two-compartment total-
body potassium model.

CLINICAL AND FIELD METHODS
Anthropometry

Anthropometric measurements include body weight, height, various diameters, circum-
ferences, and skin fold thickness. Combinations of these variables have been used in
many studies to provide prediction formulae for estimating total body fat. These formu-
lae are particularly useful in field settings or in clinical trials where other, more complex,
reference methods are not feasible. BMI (weight in kg/height in m?) is often used as a sur-
rogate measure of adiposity, and formulae are available for converting BMI to percent
body fat.

An important consideration when applying anthropometric methods is that techni-
cians should be trained according to established, previously described protocols and re-
trained at periodic intervals. Anthropometric methods that require measurement of skin
folds or circumferences tend to be less accurate in subjects with a high BMI.

Bioimpedance Analysis

There is less resistance to an alternating electrical current passing through tissues that
contain fluid and electrolytes than through those containing high relative amounts of
lipid. This phenomenon is utilized by bioimpedance analysis (BIA). Systems vary from
simple single-frequency BIA analyzers to complex, multifrequency systems. The mea-
sured impedance is directly related to body fluid and water content, and thus fat-free
mass. Body fat can then be calculated as the difference between body weight and fat-
free mass.

BIA is simple, safe, portable, and relatively inexpensive. A critical aspect is control-
ling for extraneous factors: Temperature, subject position, hydration status, and diet all
influence impedance and thus affect body-fat estimates. Optimum results are provided by
carefully controlling these variables prior to measurement. The method has been widely
applied in clinical settings and in field studies. As with most other body composition
methods, BIA estimates of body fat are not reliable for evaluating short-term changes in
adiposity, although the method provides reliable information over the long term, even
with weight gain and weight loss interventions. BIA methods are particularly suitable for



22. Measurement of Total Energy Stores 125

studying group changes as opposed to individual differences, since there may be sizable
errors in any single individual’s result.

CONCLUSIONS

A wide array of methods is thus available for quantifying adiposity in individuals and
populations. The selection of a method depends on the purpose of the assessment. Labo-
ratory methods are used to estimate total body fat in individual patients and, potentially,
to evaluate relatively short-term or small changes in fatness. Cost, availability, and poten-
tial radiation exposure are all considerations. With respect to the field methods, the
choice of method depends upon the availability of trained technicians for anthropometry
and suitable measurement conditions for BIA. Additionally, for both field methods, ap-
propriate body-fat prediction formulae for the specific population under study should be
available.
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Measurement of Food Intake

SACHIKO T. ST. JEOR

The assessment of food intake is challenging since food choices, quantity of foods eaten,
and eating patterns are highly variable. Furthermore, complex interactions between what
is eaten and physiological cues, psychological status, behavioral factors, and environmen-
tal opportunities are subtle and not well understood. However, understanding why,
when, what, and how we eat is critical to identifying the etiology, diagnosis, and most ef-
fective treatment for eating disorders and obesity. Thus, this chapter outlines the basic
methods for measuring food intake and provides information relevant to data collection,
analysis, and interpretation.

METHODS FOR MEASURING FOOD INTAKE
There are five basic methods for assessing dietary intake.

1. Diet histories. These usually take the form of questionnaires of varying length
and detail, and provide general information regarding usual dietary intake, food prefer-
ences, and associated behavior. A 24-hour recall is often included (see below). Diet histo-
ries are usually directed at specific issues of interest and can include questions regarding
the use of dietary supplements, dieting history, food cravings, food aversions or allergies,
and so on. They are generally self-administered and therefore easy and economical to use.
There is a tendency to ask open-ended questions for hypothesis generation, but when
closed questions are used, data analysis is much easier. Diet histories often serve as the
basis on which dietary interventions are formulated.

2. Food records. These are prospective food diaries. Although they may be kept for
varying lengths of time, a minimum of 7 days is viewed as generally representative of
usual intake. Records of 3—4 days are popular and useful when at least one weekend day
is included. To improve accuracy, food models, food weighing scales, and measuring cups
may be used. Detailed instructions are essential. Continuous or periodic food records
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have been utilized to increase adherence to dietary interventions in clinical and research
settings. Because food records are tedious to keep over long periods of time, abbreviated
versions are of value.

3. 24-bour dietary recall. This involves the retrospective reporting of intake to a
trained interviewer. It is the most widely used method and generally covers the preceding
24 hours. Recalls may be obtained either in person or by prescheduled or random tele-
phone interviews. Problems of memory, difficulties estimating portion size, and describ-
ing how food was prepared all complicate the method. Various techniques have been used
to enhance the accuracy of recall, including utilizing food models and multiple pass tech-
niques to facilitate memory retrieval. Underreporting is a common problem, especially in
obese individuals. To be more representative of an individual’s usual intake, multiple re-
calls are needed for at least three random, nonconsecutive days. Dietary recalls are used
in clinical and research settings. In the clinical setting, it is helpful to ask patients how
their eating differed from that on an “typical” day, and how special events affect their
eating. Importantly, because the assessment is done after eating has taken place, this
method is less likely than others to affect the participant’s behavior. The interview usually
takes about 20 minutes.

4. Food frequency questionnaires (FFQs). These are self-administered question-
naires designed to elicit information about usual food consumption over a specified pe-
riod of time, ranging from 1 week to 1 year. They consist of a list of foods in defined cate-
gories and portion sizes. The most widely used FFQ in the United States is the Health
Habits and History Questionnaire (HHHQ), also known as the Block questionnaire. This
is a 100-item FFQ developed at the National Cancer Institute. FFQs are primarily de-
signed for use in large-scale epidemiological studies.

5. Food lists. These questionnaires target groups of foods with a common nutrient
or content. They have become popular for the quick assessment of deficiencies or ex-
cesses. Food lists that have targeted the intake of calcium, folate, fat, and carbohydrate,
regardless of other nutrients, have been useful in the assessment of risk for certain disease
states.

All these methods facilitate the quantitative assessment of food and nutrient intake.
Most are affected by the accuracy with which portion sizes are estimated or weighed,
how food preparation procedures are described, and the specificity with which the food is
characterized.

DATA COLLECTION

In free-living situations, validation against what is actually eaten is almost impossible.
Correlations between different methods have been made, generally by comparing them
with food records, since these are thought to reflect variability in individual intake more
accurately than recall methods. Although the exact number of recording days needed is
debated, a period of 7 days is generally recommended, since differences between week-
days and weekend days are included and day-to-day variation can be captured. However,
both 3- and 4-day records are commonly used and provide useful data.

Long-term studies have shown that the number of days of monitoring needed to
bring accuracy to within 10% of usual intake varies among and also within individuals
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for different nutrients. These studies have found that 3 days is the mean length of time re-
quired to estimate the true average intake for energy (kilocalories), whereas to estimate
the average intake of vitamin A (which is concentrated in certain foods) requires more
than 40 days. An estimate of total energy intake is important when assessing the intake of
many nutrients. Four days of monitoring ensures that 95% of the observed values of cal-
orie-adjusted total fat intake lie within 20% of the true mean, and within 40% when not
calorie-adjusted. Studies have shown that day-to-day variations in intake account for
37% of the variance. This is why at least three recalls of nonconsecutive days are recom-
mended.

In general, the energy-adjusted coefficients that correlate nutrient intake, assessed by
FFQs and food records, are in the range of » = .40-.70. Correlations between a FFQ and
a 4-day diet record (FDDR) in the Women’s Health Trial were lower for energy (r = .30)
and fat (r = .29) than for fat as percent energy (r =.40). However, when comparisons of
responsiveness to intervention were compared after 1 year, the FDDR was only slightly
more sensitive than the FFQ to changes made by participants, and a fat-related dietary
habits questionnaire was most responsive. These data suggest that shorter, inexpensive
measures can be as useful as multiple-day diet records, especially when specific nutrients
or foods are targeted.

The major sources of error in data collection include bias by the respondent (recalls)
or recorder (records), the interviewer (recalls), the interpreter, or the reviewer (records).
In addition, the process of collecting the data may affect eating patterns and introduce in-
accuracy. Errors introduced by the interviewer include behavioral factors, such as the
manner of asking questions and nonverbal body language that may distract the subject or
even encourage certain responses.

DATA ANALYSIS

Data analysis is complicated by the constant introduction of new foods, the overwhelm-
ing number and types of food available, the difficulties estimating portion size, and prob-
lems detailing how food is prepared and eaten. The method of choice depends on the
food, food component, or nutrient under study. Dietary intake is most often defined in
terms of nutrient composition and its contribution to nutritional adequacy. Databases
and computer software programs for quantifying self-reports have greatly facilitated the
assessment of nutrient intake for both research and clinical purposes. These differ in their
requirements for specificity and accuracy, and their practical utility.

Although there are a number of sources of information, the publications and pro-
grams of the U.S. Department of Agriculture (USDA) provide the most comprehensive
and up-to-date information in the United States. Their National Nutrient Databank Sys-
tem (NDBS) is the repository of several types of food information, including food names,
descriptors, formulations, and recipes, and it contains data on over 6,200 foods and up
to 82 nutrients. An online database search program is available: www.nal.usda.gov/fnic/
foodcomp.

There are two well-established analysis systems for researchers. The first is the Nu-
trition Data System for Research (NDS-R) available from the Nutrition Coordinating
Center of the University of Minnesota—(612) 626-9450; www.ncc.umn.edu. The second
is the Food Intake Analysis System available from the University of Texas School of Pub-
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lic Health—(713) 500-9775; www.sph.uth.tmc.edu:8052/hnc/software/soft.htm. Both
these contractors also provide support for data entry and analysis of food frequencies, re-
calls, records, and recipes.

Three less expensive computerized databases and interactive programs are available
for use with personal computers. All three are widely used. The first is Food Processor,
Nutrition Analysis and Fitness software (Esha Research, Inc., Salem, OR; (800) 659-
3742; www.esha.com). The second is Nutritionist Pro (First DataBank, San Bruno, CA;
(800) 633-3453; wwuw.firstdatabank.com.) The third is Nutritional Software Library
(Computrition, Inc., Chadsworth, CA; (818) 701-5544; www.computrition.com).

Finally, for quick analysis of specific foods, the Pennington’s popular handbook is
recommended. This book has served as the classic and essential guide to the nutritional
value of foods since 1937, and currently lists for more than 8,100 common foods.

ASSESSMENT OF EATING BEHAVIOR

The assessment of eating behavior is even more difficult than that of dietary intake. It is
complicated by difficulties defining even such apparently simple concepts such as a meal,
a snack, and picking. The assessment of overeating and binge eating is even more chal-
lenging. Chapter 26 addresses the assessment of eating disorder psychopathology, and
Chapters 15 and 16 discuss the assessment of dietary restraint. The clinical assessment of
patients with eating disorders and obesity is discussed in Chapters 53 and 92, respec-
tively.
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Measurement of Energy Expenditure

ANDREW M. PRENTICE

Human energy expenditure can be estimated using a wide range of techniques of differing
sophistication and cost. It is a general truism that the more complicated and expensive
methods provide the most accurate and precise estimates. With the exception of the rela-
tively new doubly labeled water method (DLW), it is also true that the most accurate
methods are least representative of real life because they require the subject to be re-
strained or encumbered. Thus, compromises must generally be made, and it is most im-
portant to match the technique selected to the question at hand.

DIRECT CALORIMETRY

Direct calorimetry measures heat loss (as opposed to indirect calorimetry, which mea-
sures heat production; see below). The difference between these is simply one of time:
Heat loss must follow heat production, and the delay is proportional to the specific heat
capacity of the body. Thus, over periods of more than 1 or 2 hours, the two methods
should give identical results. This prediction was shown to be true over a century ago and
has since been confirmed. Indirect calorimetry, technically much easier and cheaper, pro-
vides additional estimates of substrate utilization. Therefore, except in a few basic studies
of heat physiology, it is the method of choice. There are virtually no direct human calo-
rimeters still in use.

INDIRECT CALORIMETRY

Indirect calorimetry calculates energy expenditure from measurements of a person’s oxy-
gen consumption and carbon dioxide production, which are proportional to the rate at
which energy-yielding substrates are burned. The technique requires some means of col-
lecting expired breath and channeling it to accurate gas meters to measure the rate of air-
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flow and the concentration difference compared to the fresh in-breathed air. Breath col-
lection techniques vary according to the conditions under which the measurement is
made.

Short-term studies of exercise physiology use a mouthpiece (and noseclip) that pro-
vides a very fast response time but is uncomfortable and unnatural. Medium-term studies
(e.g., of basal metabolic rate [BMR] or diet-induced thermogenesis [DIT]) often use a
ventilated hood placed over the patient’s head while he or she sits or reclines. Commer-
cially built exercise monitors and ventilated hood systems are available. The most widely
used application is for the measurement of BMR.

Long-term studies must use whole-body calorimeters in which the subject can reside
indefinitely. These consist of room-size chambers that can be comfortably furnished to
meet the subject’s needs and may include a cycle ergometer and/or treadmill. Food and
other daily needs are passed into the chamber, and waste products leave, through air
locks. Whole-body calorimeters used to be limited by their inherently slow response time
due to the dilution of the subject’s expired air in the large volume of the chamber, but
modern software has overcome this problem. The numerous advantages of whole-body
calorimeters have contributed greatly to our understanding of human energy metabolism.
Their disadvantages are that they are expensive to build and run, and experiments are
very time-consuming. There are approximately 15 functioning whole-body calorimeters
worldwide and each has been individually constructed as a “home build.”

The calculations of energy expenditure are basically the same regardless of the
method of gas collection. The energy equivalence of each liter of oxygen consumed varies
somewhat according to the mix of fuels being oxidized, but in most normal circum-
stances, this introduces minimal error, especially if carbon dioxide production and uri-
nary nitrogen are assessed simultaneously, as is usually the case.

An added bonus of indirect calorimetry is that it can provide an estimate of substrate
utilization based on the ratio of carbon dioxide produced to oxygen consumed (known as
the respiratory quotient [RQ] or respiratory exchange ratio [RER]). It is first necessary to
estimate protein oxidation based on the rate of appearance of nitrogen in the urine. This
is used to adjust the RQ to the nonprotein RQ, which can then be used to differentiate fat
and carbohydrate oxidation on the basis of their different RQs (0.70 and 1.00, respec-
tively). If alcohol is also consumed, then its rate of oxidation can be assessed from the
rate of decrease in blood concentration; thus, the rate of oxidation of all four energy-
giving macronutrients can be calculated. With careful calibration, the best systems are
capable of accuracy of better than 1% for energy expenditure, and better than 5% for the
individual substrates.

THE DOUBLY LABELED WATER (*H,'®0) METHOD

The main constraint of whole-body calorimetry is that subjects are confined within an ar-
tificial environment and unable to live their normal life. In the 1940s, the DLW method
was invented for measuring energy expenditure in free-living animals. In the 1980s, it
was first adapted for human applications. Subjects drink an oral loading dose of water la-
beled with the stable nonradioactive isotopes deuterium and oxygen-18. They collect
baseline and serial daily urine samples for the next 10-14 days and the concentration of
the isotopes is measured by isotope ratio mass spectrometry. The initial dilution of the
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dose gives a measure of total body water (and hence of body composition—see Chapter
22). The difference in the rate of decline of the two isotopes over the ensuing days is pro-
portional to the rate of carbon dioxide production, and hence to energy expenditure. The
calculation of results is complex and dependent on a number of assumptions, but detailed
validation studies and theoretical computations have shown it to be accurate to within a
few percentage points.

The great advantage of the DLW method is that it provides the first and only method
for assessing total energy expenditure (TEE) in genuinely free-living subjects, and, as
such, has had a major impact on our understanding of energy metabolism in obesity. The
method must be applied over at least 7 days. This is both an advantage (in providing a
good estimate of habitual TEE) and a disadvantage (in providing no short-term discrimi-
nation). When combined with a separate estimate of BMR by indirect calorimetry, DLW
provides an estimate of the energy cost of activity and thermogenesis (A&T = TEE —
BMR), and since thermogenesis is generally a rather small and constant proportion of
A&T, this figure equates closely to activity energy expenditure (AEE).

The disadvantages of the DLW method are that it is very expensive, both in terms of
isotope and the capital costs of mass spectrometers, and that the technical complexity has
restricted its use to a very small number of centers worldwide. New workers in the field
are advised to start through collaborations with existing centers.

THE LABELED BICARBONATE ('*CO,) METHOD

The lack of short-term discrimination of the DLW method can be overcome by using a
continuous infusion of bicarbonate labeled with 13C (stable isotope) or *C (radioactive
isotope). The rate at which this is diluted is proportional to the rate of endogenous car-
bon dioxide production and, hence, energy expenditure. The optimal duration of mea-
surements varies upwards from about 6 hours to several days.

The labeled bicarbonate technique has been applied in a few short-term clinical in-
vestigations but so far has not been widely adopted. Its main disadvantage is the require-
ment for subjects to wear an infusion minipump.

HEART RATE AND ACTIVITY MONITORS

Energy expenditure can be estimated approximately by means of continuous ambulatory
monitoring of heart rate or movement. With the advent of microelectronics and silicon
chip data storage, there have been great advances in the basic methodology in the past
few years and it is now possible to store minute-by-minute records of heart rate monitors
or triple-axis motion sensors over several days (see Chapter 25). In order to convert these
data into energy expenditure, each subject needs to be individually calibrated by indirect
calorimetry and even then, the level of precision is not as good as whole-body calorimetry
or the DLW method. However, these techniques can be applied in large-scale epidemio-
logical studies.

Heart rate and activity monitors can also be used to obtain excellent quantitative
comparisons of physical activity between different subjects, without the need to convert
the output into true energy expenditure.
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ACTIVITY DIARIES AND PHYSICAL ACTIVITY QUESTIONNAIRES

The most basic methods of calculating energy expenditure are by means of activity diaries
or questionnaires (see Chapter 25). For the diaries, a subject’s different activities are regu-
larly recorded over the period of interest (e.g., every 15 minutes) and the duration is mul-
tiplied by standard estimates of the energy cost of each activity (available in tables). Di-
aries can be completed by the subject themselves or by an observer. With physical activity
questionnaires, the duration of specific activities is estimated through subject recall, and
then the same method is applied.

The great advantage of these methods is their relative simplicity and low cost, which
make them feasible for very large-scale studies, and they can even be administered by post
or through a remote computer terminal. Their disadvantages are the element of subjectiv-
ity and a very low level of precision. They are also vulnerable to observer effects, whereby
subjects are tempted to misrepresent their true activity, usually by exaggerating how ac-
tive they are.

METHODS OF EXPRESSING RESULTS

Energy expenditure can be expressed as kilocalories (kcal), kilojoules (kJ) or megajoules
(MJ), where 1 kcal equals 4.184 kJ. The latter International System of Units (SI) are now
favored by most journals and should be used in preference. Expenditure can be expressed
per subject (generally as k]/min~' or MJ/day~') or using some component of body weight
as a denominator. In general, TEE can be expressed per kilogram body weight and BMR
per kilogram lean body mass. However, there are complex issues surrounding the choice
of appropriate denominators and their interpretation. These are beyond the scope of this
chapter, but need to be understood by anyone working in the field.
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Measurement of Physical Activity

JAMES F. SALLIS
MARION F. ZABINSKI

It is necessary to assess physical activity to understand the etiology, prevention, and treat-
ment of obesity. This chapter highlights some of the best available self-report and objec-
tive measures.

SELF-REPORT MEASURES

Self-reports are self- or interviewer-administered recalls, activity logs, and proxy reports.
They are widely used because of ease of administration, low cost, and adaptability to fit a
variety of research questions. Self-reports can assess all dimensions of physical activity:
intensity, frequency, duration, and type. However, they cannot be used with young chil-
dren or persons with limited cognitive abilities. Absolute estimates of activity duration
seem to be biased, particularly with subjects’ overreporting of vigorous physical activity.

In general, interviews seem to have better validity than self-administered question-
naires. Importantly, the age range of the population under investigation will influence
type of activity and possibly also response to phraseology. Questionnaires with the best
psychometric properties are described for children and adolescents, adults, and older
adults.

Child and Adolescent Measures

There are seventeen self-report measures with some evidence of validity in youth aged
10-18 years; however, reliability and validity are strongly related to age. The Seven-Day
Physical Activity Recall interview takes 15-20 minutes and assesses the past 7 days. It has
strong test—retest reliability (» = .77) and adequate validity (r = .53) compared to heart
rate monitoring. The Self-Administered Physical Activity Checklist takes approximately
35 minutes for group administration and assesses activity during the previous day be-
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cause children have difficulty with longer-term recall. Test—retest reliability is good (r =
.65), as is validity compared to heart rate monitoring (r = .60).

Adult Measures

Most of the nine frequently used self-report measures for young to middle-age adults
have been validated in multiple studies. The Minnesota Leisure Time Physical Activity
Questionnaire consists of a lengthy list of activities, including sports, recreation, and gar-
den/household chores. This interviewer-based assessment covers the past 12 months and
codes frequency and duration. It has high test-retest reliability over 1 month (r = .89), al-
though its validity as compared to Caltrac monitors (see below) and energy intake is low
(r=.21 and .17, respectively). The Modifiable Activity Questionnaire, which assesses oc-
cupational and leisure activities, as well as sedentary time for the past year, can be tai-
lored for particular populations. Test-retest reliability over 1 to 3 weeks is high (r = .82),
and validity coefficients range from .59 for the Caltrac criterion to .74 when compared to
the doubly labeled water method (see Chapter 24 for information on the doubly labeled
water method). The Seven-Day Physical Activity Recall interview is also well validated
for adults (r = .86; validity = .53, compared to accelerometers).

Older Adult Measures

Four measures have been specially designed for older adults. The Physical Activity Scale
for the Elderly is self-administered and assesses the past 7 days for leisure, household, and
work-related activities. The test—retest reliability for 3 to 7 weeks is .75 and validity com-
pared to the doubly labeled water method is .58. The Zutphen Physical Activity Ques-
tionnaire is self-completed in 15 minutes. It calculates total weekly minutes of activity
and includes coding for intensity. Test-retest reliability for 3 months is high (r = .93), and
validity compared to the doubly labeled water method is .62.

OBJECTIVE MEASURES

The primary objective measures are heart rate monitors and accelerometers. Monitors
can be used with all ages to assess intensity, frequency, and duration. The principal limita-
tion 1s cost.

Heart Rate

The rationale for using this physiological measure is that heart rate is linearly related to
oxygen consumption (exercise intensity) during dynamic exercise. Heart rate monitors
consist of a chest strap transmitter and a watch with a receiver and display. They cost be-
tween $200 to $500 (U.S. dollars). Data can be sampled between 15 and 60 seconds for
several days and stored in memory. Some monitors can be worn during water activities.
Validity is affected by temperature and humidity, hydration level, type of exercise, and
emotional stress. Limitations have been documented with elderly participants and per-
sons with obesity or anorexia nervosa. There are practical limitations in assessing heart
rate over multiple days.
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Because emotional stress can produce heart rate elevations in the same range as mod-
erate exercise (e.g., brisk walking), heart rate is best used as a measure of vigorous activ-
ity. There is no consensus as to the best method for scoring heart rate data. One method
determines the number of minutes above a specified percentage of maximal heart rate
(calculated as 220 — age in years). A second method subtracts resting heart rate from each
active heart rate, allowing for comparison of people with different fitness levels. A third
method, preferred by many, monitors heart rate and oxygen consumption simultaneously
while the subject performs a variety of activities. Calculation of each individual’s heart
rate/oxygen consumption calibration curve may provide a more precise estimate of exer-
cise intensity.

Motion Sensors

Motion sensors worn on the waist reflect movement of the trunk, so they are generally
valid for common activities such as walking, running, dancing, and many games. They
cannot be used for water activities and underestimate activities that do not involve sub-
stantial vertical motion of the trunk, such as household chores, bicycling, and weight lift-
ing.

The oldest device is the pedometer, which assesses steps taken. Its advantages are
small size and low cost. The validated Yamax Digiwalker sells for about $20. Disadvan-
tages include insensitivity to intensity and a single cumulative score.

The Caltrac (Muscle Dynamics, Torrance, CA), a single-plane accelerometer that as-
sesses vertical motion, sells for under $100. This device has been widely used and is sup-
ported by high interinstrument reliability (» = .89-.94) and validity compared to direct
observation (r = .40-.86) and heart rate recording (r = .42-.54). Specific limitations in-
clude controls that allow tampering and a single cumulative score.

The Tritrac, now called RT3 (wwuw.staybealthy.com), measures acceleration in all
three planes and provides a summary score. Data can be collected over several days,
stored in intervals ranging from 1 second to 1 minute, and downloaded directly to a com-
puter. The newest model costs about $300 and is the size of a pager. Correlations with en-
ergy expenditure during walking (r = .89) are higher than when a variety of activities are
performed (r = .62).

The CSA 7164 monitor (Computer Science and Applications, Inc.; csaincmfg@fwb.gulf.net)
records vertical accelerations only, but otherwise has characteristics similar to the Tritrac.
It costs about $350 and is the size of a watch face. Validity of measured walking is similar
to that of the Tritrac.

Both the CSA and Tritrac have been used with children and adults. A major advan-
tage of these and similar devices is their ability to assess specific activity patterns over sev-
eral days. Monitor output has been calibrated against activity intensity, making it possi-
ble to determine such relevant variables as minutes per day in moderate and vigorous
physical activity.

RECOMMENDATIONS AND FUTURE RESEARCH

There are many validated self-report measures for all ages, but results across them are not
comparable. Self-reports are particularly useful for assessing type of physical activity. Be-
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cause of the apparent overreporting of physical activity, particularly among persons with
obesity, objective measures are recommended for both clinical and research purposes. Al-
though pedometers have limitations as research instruments, they can be useful clinically.
Accelerometers that record moment-by-moment data are recommended for research. The
combined use of heart rate and activity monitors might have advantages because each
partially compensates for the shortcomings of the other.

No self-report or objective measures have been validated for the assessment of
strengthening, flexibility, or weight-bearing activities, which are important for selected
health outcomes. Of special relevance to the obesity field is the fact that there are no vali-
dated measures of sedentary behavior, although accelerometers may be of use for this
purpose.

A validated physical activity assessment should be used in virtually every study of
obesity. Excellent objective instruments that can be worn for several days are available. It
is feasible to include pedometers and low-cost accelerometers in treatments for obesity;
however, their contribution to outcome needs to be evaluated.
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Measurement of
Eating Disorder Psychopathology

DAVID M. GARNER

The general clinical features and psychopathology associated with anorexia nervosa and
bulimia nervosa are well documented and widely accepted (see Chapter 29). Less is
known about psychopathology associated with binge eating disorder and other eating
disorders. While there is no universally accepted assessment protocol for eating disorders,
there is a consensus on the value of utilizing different assessment methods to tap the
broad range of associated symptoms and traits.

The targets for assessment of patients with eating disorders can be divided into two
main areas: (1) psychological features and behavioral patterns that define the core fea-
tures of eating disorders (“specific psychopathology”), and (2) psychopathology, not spe-
cific to patients with eating disorders, but that has particular theoretical or clinical rele-
vance (“general psychopathology”).

SPECIFIC PSYCHOPATHOLOGY
Body Weight and Body Weight History

The patient’s current body weight and weight history provide essential diagnostic infor-
mation and allow the clinician to explore the meaning that body weight and shape has
for the patient. Since amenorrhea is required to make the diagnosis of anorexia nervosa
(see Chapter 28), the clinician should determine the patient’s menstrual history within the
context of the weight history.

In the case of anorexia nervosa, it is usually advisable for the clinician to weigh the
patient as part of the clinical interview. This should be done in a sensitive but straightfor-
ward manner, emphasizing physical and psychological implications of changes in body
weight. However, even if body weight is not dangerously low, weight changes are critical
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in evaluating motivation and cognitive processes. For example, the meaning and the ap-
proach taken in a particular treatment session may be entirely different for the patient
who reports improved mood and successful completion of all homework assignments but
has lost 2 pounds in the past week, as compared with the same report within the context
of gaining 2 pounds. Explaining the need to carefully monitor weight in a matter-of-fact
manner in the initial session is usually sufficient to overcome resistance to subsequent
regular weighing.

Some clinicians prefer having the patient’s weight checked by a family doctor, nurse,
or other medical practitioner. However, not weighing the patient represents a missed op-
portunity, since the act of weighing often generates valuable in-session cognitive, affec-
tive, and behavioral data.

Binge Eating

Binge eating is a key symptom in bulimia nervosa and binge eating disorder. It occurs in
about 50% of cases presenting with anorexia nervosa. Thus, its assessment is critical to
diagnosis and treatment planning. DSM-IV defines binge eating as having two main char-
acteristics: (1) consumption of a large amount of food and (2) the experience of loss of
control at the time. However, research has revealed that a significant minority of patients
with eating disorder describe binges involving relatively small amounts of food. More-
over, in some cases there is no real loss of control. Thus, until there is agreement on the
significance of size of binge episodes, it is recommended that assessments follow the sys-
tem proposed in the Eating Disorder Examination (below) for dividing episodes of over-
eating into four types based on amount of food eaten (large or small) and loss of control
(present or absent). It is also important to determine age of onset, frequency, and dura-
tion of binge-eating episodes. Likewise, circumstances surrounding individual binge epi-
sodes (settings, times of day, social context, thoughts and emotions) should be ascer-
tained.

Self-Induced Vomiting and Laxative Abuse

Self-induced vomiting and laxative abuse are two common symptoms that have both di-
agnostic as well as prognostic significance; they are common in bulimia nervosa and oc-
cur in approximately 50% of anorexia nervosa patients. Diagnostic criteria commonly
call for assessment of the frequency of these behaviors in the past 1-3 months; however, it
is important to remember that these symptoms fluctuate, and that some patients’ history
of these behaviors falls outside the diagnostic time-frame.

Other Extreme Weight Control Behavior

In addition to vomiting and laxative abuse, information should be gathered about onset
and course of severe restrictive dieting and other extreme weight-control behavior includ-
ing diuretic abuse, use of diet pills or other drugs to control appetite, use of emetics, the
chewing and spitting out of food before swallowing, prolonged fasting, and excessive ex-
ercise. Diabetic patients may manipulate their insulin dose to influence their weight, as
may patients taking thyroid replacement hormone. Establishing the frequency (as well as
the number of symptom-free days) for vomiting, laxative abuse, and other extreme
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weight-control behavior is part of assessment of the severity of the eating disorder and
the need for medical consultation.

Psychopathology Related to Weight or Shape

The psychopathology related to weight or shape has been described in various ways over
the years, including a drive for thinness, fear of fatness, shape and weight dissatisfaction,
body size misperception, body image disturbance, and fears associated with physical ma-
turity. Dissatisfaction with overall body shape and disparagement directed toward spe-
cific bodily regions are common among patients with eating disorders and should be a fo-
cus of assessment. Although this is not unique to patients with eating disorder, some
patients’ overestimation of their body size may have clinical importance, particularly for
emaciated patients. A critical psychopathological feature in anorexia nervosa and bulimia
nervosa is that patients must be more than merely dissatisfied with their bodies; they rely
on weight and shape as the predominant or even the sole criterion for judging their self-
worth. This criterion is mandatory for a diagnosis of the two main eating disorders ac-
cording to DSM-IV. In anorexia nervosa, there is often a denial of the seriousness of the
current low weight, as well as an intense fear of weight gain.

GENERAL PSYCHOPATHOLOGY

Patients with eating disorder have been described as suffering from low self-esteem, feel-
ings of ineffectiveness, lack of autonomy, obsessionality, interpersonal sensitivity, intro-
version, poor relationship skills, social anxiety, dependence, perfectionism, fears of
psychobiological maturity, poor impulse control, external locus of control, conflict avoid-
ance, developmental pathology, failure in separation—individuation, vulnerability to sub-
stance abuse, interoceptive deficits, and idiosyncratic or dysfunctional thinking patterns
(see Chapters 29, 34, 35, and 36). Complete psychological assessment should include
these areas, as well as evaluation for personality disorders, stable personality features,
overall psychological distress, depression, anxiety, family functioning, history of sexual
abuse, and social and vocational adaptation, all of which may be relevant to the develop-
ment and maintenance of these syndromes.

Some of the clinical features of anorexia nervosa are secondary to patients’ poor eat-
ing habits and low body weight. For example, poor concentration, lability of mood, de-
pressive features, obsessional thinking, irritability, difficulties with decision making,
impulsivity, and social withdrawal have been identified in normal subjects undergoing
semistarvation.

ASSESSMENT METHODS

Various assessment methods have been developed for evaluating features of eating disor-
ders including clinical interviews, self-report measures, self-monitoring, direct behavioral
observation, symptom checklists, clinical rating scales, the Stroop test, and standardized
test meals. The most commonly used methods are semistructured clinical interviews, self-
monitoring, and self-report measures. The most well formulated of these methods, along
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with their respective strengths and weaknesses, are briefly described. Other measures and
methods are covered by the reviews noted at the end of this chapter. (Measures of dietary
restraint are discussed in Chapters 15 and 16.)

Clinical Interviews

Clinical interviews have been the primary method for gathering information on eating
disorders. The development of standardized, semistructured clinical interviews designed
to evaluate the psychopathology of eating disorders represents a major advance in the
field. Several interviews have been described in sufficient detail to warrant their use. The
Eating Disorder Examination (EDE), the best-validated interview, has generated a large
body of research. It is an investigator-based, semistructured interview for assessing psy-
chopathology specific to eating disorders and is the current interview method of choice.
Responses are organized on four subscales (Restraint, Eating Concern, Shape Concern,
and Weight Concern). The EDE can be used to arrive at a diagnosis; it has proven sensi-
tive to treatment effects and defines different forms of overeating based upon amount of
food eaten (large vs. small) and presence or absence of loss of control. The EDE has the
advantages of allowing a fine-grained appraisal of the specific psychopathology of eating
disorders and permitting investigator probes to clarify the meaning behind responses to
questions. One study comparing the EDE with a parallel self-report measure found the
interview to be more accurate in identifying ambiguous symptoms such as binge eating.
Disadvantages of the interview include the fact that it takes an hour or more to adminis-
ter, it requires a trained interviewer, and it is not suitable when anonymity or group ad-
ministration are required.

The Yale-Brown—Cornell Eating Disorder Scale is another well-validated interview
measure, consisting of a 65-item, interview-based checklist as well as 19 questions cover-
ing 18 general categories of rituals and preoccupations common among patients with eat-
ing disorders. It requires less than 15 minutes to complete.

Self-Monitoring

Self-monitoring requires patients to record in diaries their food intake, extreme weight-
control behavior, thoughts, and feelings. Self-monitoring is a valuable assessment tool
and probably yields more accurate information regarding eating behavior and eating dis-
order symptoms than methods requiring retrospective reports or generalizations about
behavior. The disadvantages are that it may be unacceptable to certain patients and may
influence the frequency of the very behaviors being monitored. (Self-monitoring is central
to the cognitive-behavioral treatment of eating disorders; see Chapters 54 and 55.)

Self-Report Measures

Various self-report instruments have been introduced to measure eating disorder symp-
toms. The two most widely used in clinical and research settings are the Eating Attitudes
Test (EAT) and the Eating Disorder Inventory (EDI). The EAT, a widely used, standard-
ized, self-report measure of eating disorder symptoms, has been translated into many lan-
guages and norms have been reported for different cultures. In the United States, the EAT
has been adopted by the National Eating Disorders Screening Program for the purpose of
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“case-finding.” A factor analysis of the original, 40-item version resulted in a brief, 26-
item measure of global eating disorder symptoms. The EDI, a standardized, multiscale in-
strument with a much broader focus, comprising three subscales tapping attitudes and
behavior concerning eating, weight, and shape (Drive for Thinness, Bulimia, Body Dissat-
isfaction) plus subscales assessing more general psychological traits or organizing con-
structs clinically relevant to eating disorders (Ineffectiveness, Perfection, Interpersonal
Distrust, Interoceptive Awareness, Maturity Fears). The EDI-2 added three new subscales
to the original instrument (Asceticism, Impulse Regulation, and Social Insecurity). The
EAT and EDI have good psychometric properties and are sensitive to treatment effects.
The EDI provides a psychological profile that can be useful in clinical situations.

The Bulimia Test—Revised (BULIT-R) is a 28-item, multiple choice, self-report mea-
sure based on the DSM-III-R criteria for bulimia nervosa. It has generated considerable
research and is a reliable psychometric measure for bulimia nervosa. The EDE-Q4, a self-
report version of the EDE, is designed for situations in which an interview is not practi-
cal. It has been validated against the EDE interview. The Questionnaire on Eating and
Weight Patterns—Revised (QEWP-R) measures the nature and the quantity of binge eat-
ing and has been designed for assessing binge eating disorder. Finally, the Eating Disor-
ders Questionnaire (EDQ) is a self-report measure that covers symptom domains as well
as demographic information relevant to eating disorders.

Self-report measures have the advantages of being relatively economical, brief, easily
administered, and objectively scored. They are not susceptible to bias from interviewer—
subject interactions and can be administered anonymously. Their major disadvantage is
that they are less accurate than interview methods, particularly when assessing complex
behavior such as binge eating. They need to be supplemented by symptom frequency data
derived by interview or symptom checklist.

CONCLUSION

The different methods for assessing psychopathology in eating disorders have different
aims, strengths, and weaknesses. The strategy adopted should be guided by the purpose
of the assessment and, whenever possible, clinicians should employ convergent methods.
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History of Anorexia Nervosa
and Bulimia Nervosa

WALTER VANDEREYCKEN

Throughout history we can recognize the heterogeneous manifestation of disturbed eat-
ing behavior. Whereas the terms “bulimia” and “anorexia” have been employed for ages,
their nosological status has continuously been challenged. Traditionally, in medicine,
both food avoidance and overeating were almost invariably looked upon as symptoms of
a diversity of illnesses, predominantly gastrointestinal disorders. Preoccupations with
body weight and shape, and the application of weight-control strategies such as dieting
and purging have acquired popular and medical attention only in the last part of the 20th
century (and only in Western or westernized countries). Hence, the specific syndromes
anorexia nervosa and bulimia nervosa appear to be relatively “modern” clinical entities.

ANOREXIA NERVOSA

Until the 19th century, “anorexia” (the medical term for loss of appetite) was considered
a symptom of several physical and emotional disorders. But for centuries, voluntary ab-
stention from food was not primarily a pathological phenomenon; extreme fasting was
part of the penitential or ascetic practice of many pious Christians. Later on, forms of
long-lasting food refusal, not accompanied by symptoms of well-known diseases such as
tuberculosis, were more likely to stir up speculations about supernatural powers or de-
monic influences. Ultimately, extreme or unusual forms of food abstinence were looked
upon as signs of a mental disorder. Food avoidance and emaciation were common symp-
toms of well-known diseases such as hysteria, mania, melancholy, chlorosis, and all kinds
of psychotic disorders. At the end of the 17th century, the English physician Richard
Morton described the occurrence of “nervous consumption”—a wasting different from
tuberculosis and due to emotional turmoil. This is often quoted as the first medical report
of anorexia nervosa, but Morton’s interesting case studies (of both a girl and a boy) did
not attract any attention and fell into oblivion, until rediscovered three centuries later.
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Morbid self-starvation only became recognized as a distinct clinical entity in the sec-
ond half of the 19th century. The Parisian clinician Ernest-Charles Laségue and the Lon-
don physician Sir William Withey Gull must be awarded “joint parenthood” for the first
explicit description of anorexia nervosa. In April 1873, Laségue published his article on
“anorexie hystérique,” which appeared in English translation shortly before Gull pre-
sented his paper on “anorexia hysterica” in October of the same year. His lecture was
published in 1874, employing the term “anorexia nervosa.” According to both clinicians,
it was a psychogenic affliction that occurred predominantly in girls and young women.
The characteristics described by Gull and Lasegue are still valid today: severe weight loss,
amenorrhea, constipation, restlessness, and no evidence of underlying organic pathology.
Although the French and British medical press showed some interest in the new syn-
drome, in many other countries (e.g., the United States, Germany, and Italy), anorexia
nervosa remained largely a marginal phenomenon until well into the 20th century.

Initially, anorexia nervosa was generally looked upon as a mental disorder. However,
when in 1914 the German pathologist Morris Simmonds found lesions of the pituitary
gland in some emaciated patients, anorexia nervosa became inextricably associated with
this “Simmonds’ disease” or “pituitary cachexia.” It took more than two decades for this
erroneous idea to be clearly refuted. After World War II, the endocrinological view of
anorexia nervosa made a rapid and smooth demise. Physicians’ minimization of the psycho-
logical component then made room for psychiatric dramatization. In the period 1945-
1960, psychiatry was strongly dominated by psychoanalytic views, and traces thereof can
be found in contemporary theories on anorexia nervosa; for example, fear of food intake
was linked to unconscious fears of oral impregnation. But interest in anorexia nervosa was
not particularly great. After 1960, this changed drastically due to the pioneering work of
(German-born) American psychiatrist Hilde Bruch, who focused attention on the lack of
self-esteem and the distorted body image of these patients. This led to the addition of two
features to the original clinical picture, as described by Lasegue and Gull: the relentless pur-
suit of thinness and the characteristic disturbance of the body image (see Chapter 29). As
such, anorexia nervosa evolved in the late 20th century from a rare and little known clinical
entity to a “fashionable” disorder of great interest to the general public.

BULIMIA NERVOSA

Although the term “bulimia nervosa” is of recent origin, reports on morbid hunger may
be found under a multitude of different labels as far back as medical records exist. Ac-
cording to Plutarch, bulimos referred to an evil demon and originally would have meant a
great famine, but philologists later claimed that it was taken from the Greek bous (0x)
and limos (hunger), denoting hunger of such intensity that a man had the capacity to eat
an entire ox. This morbid hunger also implied weakness and fainting, and was supposed
to be closely connected with digestive dysfunctions.

In view of the modern clinical picture of bulimia nervosa, historical accounts of
gorging combined with vomiting need special attention. In medicine, this eating abnor-
mality was generally known under the label “kynorexia” or fames canina (i.e., a dog-like
insatiable voracity followed by spontaneous vomiting). Again, dysfunctions and abnor-
malities of the stomach were considered to be the cause. Some 18th-century clinicians dis-
tinguished several forms of bulimia, some of which were viewed as being primary, or “id-
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iopathic,” bulimia, including bulimia helluonum (excessive hunger), bulimia syncopalis
(fainting from hunger) and bulimia emetica (overeating with vomiting). Although emo-
tional factors were taken into consideration well into the 20th century, internists (espe-
cially those from French- and German-speaking countries) considered bulimia primarily a
sign of gastric dysfunction. In 19th-century accounts of hysteria, overeating and vomiting
had been frequently mentioned symptoms, sometimes labeled as “hysterical vomiting,”
but they were not looked upon as a specific eating disorder.

It was in the context of anorexia nervosa that the modern notion of bulimia nervosa
emerged. Sporadic reports appeared on patients with compulsive overeating followed by
self-induced vomiting, but these symptoms were regarded as a neurotic condition or a
variation in the eating pattern of anorectic patients. The most carefully documented case
report (although the case was [mis]diagnosed as schizophrenia) was published by the
Swiss psychiatrist Ludwig Binswanger in 1944. It is a moving account of Ellen West’s re-
lentless pursuit of thinness and her struggle with bulimia, leading to violent vomiting and
excessive abuse of laxatives. From the early 1970s on, a discrete cluster of symptoms was
identified, distinguishable from anorexia nervosa and obesity. Clinicians increasingly re-
ported on women who binged on copious quantities of food but maintained their weight
within the normal range by inducing vomiting or abusing laxatives and by constant diet-
ing. A multitude of different names for this syndrome were coined, including “dysor-
exia,” “bulimarexia,” “thin—fat syndrome,” “binge-purge syndrome,” and “dietary
chaos syndrome.” In 1979, the British psychiatrist Gerald Russell coined the term
“bulimia nervosa,” referring to “powerful and intractable urges to overeat” in combina-
tion with “a morbid fear of becoming fat” and the avoidance “of the fattening effects of
food by inducing vomiting or abusing purgatives or both” in women with a normal body
weight. Initially, only the term “bulimia” found its way into international classification
systems of mental disorders such as DSM-III (1980). However, the (mainly American) use
of the term was confusing and overinclusive, unlike Russell’s notion of bulimia nervosa,
which he considered an “ominous variant of anorexia nervosa.” In the 1987 revised ver-
sion of DSM-III, the diagnosis was brought into line with British terminology and re-
named “bulimia nervosa.”

NEW DISORDERS?

Considering the multifaceted continuum of eating abnormalities, the history of eating dis-
orders is age-old. Undoubtedly, disturbed patterns of eating, such as food avoidance and
gorging followed by spontaneous vomiting, have always been with us. But clear-cut and
explicit descriptions closely matching modern anorexia nervosa were not discovered prior
to about 1850. And only in the last decades of the 20th century did a specific form of
bulimia achieve the status of a widely accepted psychiatric diagnosis. The individual be-
haviors were not new, but their basic psychological meaning certainly was, probably be-
cause of a new cultural context.

At the heart of both anorexia nervosa and bulimia nervosa lies an intense fear of be-
coming overweight. Does the history of eating disorders reflect the history of a changed
ideal of beauty? Are these disorders a sign of a deranged obsession for thinness, the prod-
uct of a new body culture, a morbid epiphenomenon of a consumer society? From the
15th century onward, Western society has idealized three types of female figures. Until
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the 17th century, the tummy-centered and—Dby present-day standards—rather plump
woman was admired. This “reproductive” type was then replaced by the “hour-glass”
model, with a narrow waist, full bosom, and round bottom. Since the late 19th century,
the idealized shape for women has been the lean, almost “tubular” body type, deprived of
any symbolism of fertility and motherhood. The thinness of the “new women” expressed
sexual liberation and rejection of the traditional female role.

Parallel to this has been increasing aversion to overweight or corpulency. For men in
particular, the preservation of health has been used as a justification and placed within
the evolutionism of the “survival of the fittest”: Progress did not benefit from fat people
and gluttons. For women—particularly in the late 19th-century upper classes—a new
ideal of slenderness gradually arose. Here, health concerns played only a minor role. Al-
though a certain plumpness still continued to be desirable, by the turn of the 20th cen-
tury, the modern ideal of slenderness had come into being. The “battle against fatness”
had started: Obesity was the “enemy” and physicians provided the “weapons.” Modern
diet-culture emerged, and it is going to be with us for many years to come, probably to-
gether with eating disorders, “old” or “new.”. ..
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Classification and Diagnosis
of Eating Disorders

PAUL E. GARFINKEL

There has been rapid evolution in the classification and understanding of eating disorders
in a relatively brief period of time. Anorexia nervosa was the first eating disorder to be
classified, with specific diagnostic criteria developed in the 1970s. In 1979, bulimia
nervosa was described. In the 1980s, the existence of atypical eating disorders (that is,
eating disorders other than anorexia nervosa and bulimia nervosa—see Chapter 30) was
recognized. Most recently, two new eating disorders have been demarcated—namely,
“binge eating disorder” and the “night eating syndrome” (see Chapters 31 and 32, re-
spectively)—although their diagnostic status remains the subject of debate.

The focus of this chapter is on the classification and diagnosis of the two best estab-
lished eating disorders, anorexia nervosa and bulimia nervosa.

DIAGNOSTIC CRITERIA FOR ANOREXIA NERVOSA

Since 1969, a variety of operational criteria for anorexia nervosa that emphasize signs
and symptoms have been developed. The first such criteria were proposed by Gerald
Russell in 1970. Russell emphasized (1) a behavioral disturbance, (2) a characteristic
psychopathology, and (3) an endocrine disorder. The behavioral disturbance leads to a
marked loss of body weight; the psychopathology is characterized by a morbid fear of
getting fat; and the endocrine disorder manifests itself clinically by amenorrhea in fe-
males and loss of sexual potency and sexual interest in males. These criteria have
evolved into the current DSM-IV and ICD-10 criteria (shown in Tables 28.1 and 28.2,
respectively).
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TABLE 28.1. DSM-1V Diagnostic Criteria for Anorexia Nervosa

A. Refusal to maintain body weight at or above a minimally normal weight for age and height (e.g.,
weight loss leading to maintenance of body weight less than 85% of that expected; or failure to
make expected weight gain during period of growth, leading to body weight less than 85% of
that expected).

B. Intense fear of gaining weight or becoming fat, even though underweight.

C. Disturbance in the way in which one’s body weight or shape is experienced, undue influence of
body weight or shape on self-evaluation, or denial of the seriousness of the current low body
weight.

D. In postmenarcheal females, amenorrhea, i.e., the absence of at least three consecutive menstrual
cycles. (A woman is considered to have amenorrhea if her periods occur only following hormone,
e.g., estrogen, administration.)

Specify type:
Restricting Type: during the current episode of Anorexia Nervosa, the person has not regularly
engaged in binge-eating or purging behavior (i.e., self-induced vomiting or the misuse of laxatives,
diuretics, or enemas)

Binge-Eating/Purging Type: during the current episode of Anorexia Nervosa, the person has
regularly engaged in binge-eating or purging behavior (i.e., self-induced vomiting or the misuse of
laxatives, diuretics, or enemas)

Note. From American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders (4th ed.).
Washington, DC: Author. Copyright 1994 by the American Psychiatric Association. Reprinted by permission.

Behavior Designed to Produce Weight Loss

An exaggerated drive for thinness has been recognized by many as central to anorexia
nervosa; this is what Bruch referred to as the “relentless pursuit of thinness.” In DSM-IV
(criterion A), it is specified as “Refusal to maintain body weight at or above a minimally
normal weight for age and height (e.g., weight loss leading to maintenance of body
weight less than 85% of that expected; or failure to make expected weight gain during
period of growth, leading to body weight less than 85% of that expected).” The latter is
directed at younger patients who would be expected to continue growing.

While there is agreement on the need for this criterion, views on the weight threshold
necessary for the diagnosis have varied and the optimal level is not known. In principle,
this depends on the point at which either starvation symptoms supervene or physiological
consequences are first evident.

Psychopathology Characterized by a Morbid Fear of Becoming Fat

This involves both an intense fear of becoming fat and basing self-worth on weight and
shape (DSM-IV criteria B and C). These disturbances in feelings and attitudes have been
demonstrated in empirical studies and they distinguish anorexia nervosa (and bulimia
nervosa) from other psychiatric syndromes.

The earlier DSM-IIT criteria defined this feature in terms of “body image distur-
bance.” Many studies of body image in patients with anorexia nervosa have focused on
visual self-perception. The results show that many patients do not overestimate their size,
and that overestimation is not unique to those with the disorder. Given these findings, it
was appropriate to change this criterion to focus on the distinctive attitudinal and affec-
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TABLE 28.2. ICD-10 Diagnostic Criteria for Anorexia Nervosa

A. There is weight loss or, in children, a lack of weight gain, leading to a body weight at least 15%
below the normal or expected weight for age and height.

B. The weight loss is self-induced by avoidance of “fattening foods.”

C. There is self-perception of being too fat, with an intrusive dread of fatness, which leads to a self-
imposed low weight threshold.

D. A widespread endocrine disorder involving the hypothalamic—pituitary—gonadal axis is manifested
in women as amenorrhea and in men as a loss of sexual interest and potency. (An apparent
exception is the persistence of vaginal bleeds in anorexic women who are on replacement
hormonal therapy, most commonly taken as a contraceptive pill.)

E. The disorder does not meet criteria A and B for bulimia nervosa.

Note. From World Health Organization. (1993). ICD-10 classification of mental and behavioural disorders: Diagnos-
tic criteria for research. Geneva, Switzerland: Author. Copyright 1993 by the World Health Organization. Reprinted by
permission.

tive dimensions of body image. As well, it is important that criterion C acknowledges
these patients’ characteristic denial of the serious consequences of their low weight.

Evidence of an Endocrine Disorder: Amenorrhea in Females and Loss
of Sexual Potency and Interest in Males

Amenorrhea is a common feature of anorexia nervosa that in part stems from the loss of
body weight and fat. But the presence of amenorrhea is not well understood (see Chap-
ters 48 and 50); it occurs in a significant minority of women before there is any signifi-
cant weight loss and may persist after weight regain. Studies in the community have
shown that women who have continued to menstruate while displaying all the other fea-
tures of anorexia nervosa are as ill as those who meet full syndrome criteria. This calls
into question the value of this criterion.

Subtypes of Anorexia Nervosa

Attempts at distinguishing subtypes of anorexia nervosa date back to Janet, early in the
last century, who recognized hysterical and obsessional types. This was ignored until
Dally utilized it in the late 1960s. Shortly after, Beumont began to subtype anorexia
nervosa by the presence or absence of vomiting. This was refined a few years later to
distinguish subtypes on the basis of the presence or absence of binge eating or purg-
ing (the collective term for vomiting or laxative misuse; see Table 28.1). Major differ-
ences between these groups have been described. In comparison with those who do
not regularly binge eat, those with regular binge eating have weighed more in child-
hood and have more frequently been obese; have often come from heavier families,
with more frequent familial obesity; and more commonly use extreme methods of
weight control. In addition, they more frequently display other impulsive behavior,
such as alcohol and drug abuse, stealing, and self-mutilation. They also display dif-
ferent personality types: frequently borderline, narcissistic, or antisocial, a group that
discharges impulses through action. A minority of patients with anorexia nervosa
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purge but do not binge. They are classified in the same way as those who binge since
they share many features.

DIAGNOSTIC CRITERIA FOR BULIMIA NERVOSA

When Russell described bulimia nervosa, he defined the syndrome by (1) powerful and ir-
resistible urges to overeat, (2) consequent compensatory behavior, and (3) the underlying
psychopathology of a morbid fear of fat. These criteria have undergone various modifica-
tions. The DSM-IV and ICD-10 criteria are shown in Table 28.3 and Table 28.4, respec-
tively.

Powerful and Irresistible Urges to Overeat (Resulting in Binge Eating)

This corresponds to DSM-IV criteria A and C. DSM-IV defines what constitutes a
“binge” in terms of the quantity of food eaten, the subjective state (a sense of loss of con-
trol) at the time, and the discrete nature of the eating episode. With regard to the amount
eaten, what is most relevant is that the person is eating more than is usual given the cir-
cumstances.

Far less clear is the frequency of binge eating needed to make the diagnosis. In DSM-
II-R, a minimum average of twice a week was specified. There is value in setting a mini-
mum frequency, but there is a problem with the arbitrary nature of this threshold, since
there is no evidence that it is a meaningful level (based on studies of coexisting psycho-

TABLE 28.3. DSM-1V Diagnostic Criteria for Bulimia Nervosa

A. Recurrent episodes of binge eating. An episode of binge eating is characterized by both of the
following;:

(1) eating, in a discrete period of time (e.g., within any 2-hour period), an amount of food that is
definitely larger than most people would eat during a similar period of time and under similar
circumstances

(2) a sense of lack of control over eating during the episode (e.g., a feeling that one cannot stop
eating or control what or how much one is eating)

B. Recurrent inappropriate compensatory behavior in order to prevent weight gain, such as self-
induced vomiting; misuse of laxatives, diuretics, enemas, or other medications; fasting; or
excessive exercise.

C. The binge eating and inappropriate compensatory behaviors both occur, on average, at least twice
a week for 3 months.

D. Self-evaluation is unduly influenced by body shape and weight.

E. The disturbance does not occur exclusively during episodes of Anorexia Nervosa.

Specify type:
Purging Type: during the current episode of Bulimia Nervosa, the person has regularly engaged in
self-induced vomiting or the misuse of laxatives, diuretics, or enemas
Nonpurging Type: during the current episode of Bulimia Nervosa, the person has used other
inappropriate compensatory behaviors, such as fasting or excessive exercise, but has not regularly
engaged in self-induced vomiting or the misuse of laxatives, diuretics, or enemas

Note. From American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders (4th ed.).
Washington, DC: Author. Copyright 1994 by the American Psychiatric Association. Reprinted by permission.
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TABLE 28.4. ICD-10 Diagnostic Criteria for Bulimia Nervosa

A. There are recurrent episodes of overeating (at least twice a week over a period of 3 months) in
which large amounts of food are consumed in short periods of time.

B. There is persistent preoccupation with eating, and a strong desire or sense of compulsion to eat
(craving).

C. The patient attempts to counteract the “fattening” effects of food by one or more of the
following:
(1) self-induced vomiting;
(2) self-induced purging;
(3) alternating periods of starvation;
(4) use of drugs such as appetite suppressants, thyroid preparations, or diuretics; when bulimia
occurs in diabetic patients they may choose to neglect their insulin treatment.

D. There is self-perception of being too fat, with an intrusive dread of fatness (usually leading to
underweight).

Note. From World Health Organization. (1993). ICD-10 classification of mental and behavioural disorders: Diagnos-
tic criteria for research. Geneva, Switzerland: Author. Copyright 1993 by the World Health Organization. Reprinted by
permission.

pathology or clinical outcome). Indeed, there is evidence that those with once-weekly
binge eating are no different than those who binge eat more often.

Avoidance of the Fattening Effects of Food by Inducing Vomiting,
Abusing Purgatives, or Both

This corresponds to DSM-IV criterion B and is useful, since (1) the presence of purging is
often an indication of the intensity of the person’s concern about weight and shape; (2)
while dieting and vigorous exercise are not considered especially unusual, purging is
thought to be pathological in our society; (3) purging is easily defined and is quantifiable;
and (4) serious physiological complications may arise as a result of purging (see Chapter
50).

A Morbid Fear of Becoming Fat

This fear of fat corresponds to criterion D in DSM-IV. The earlier DSM-III criteria did
not include such concerns about weight and shape. The advantages of this criterion in-
clude (1) it covers what many view to be the “core psychopathology” of bulimia nervosa
(and anorexia nervosa); (2) it makes the diagnosis more restrictive; and (3) it draws the
syndrome closer to the related disorder, anorexia nervosa.

Subtypes of Bulimia Nervosa

DSM-IV has recently subtyped bulimia nervosa into purging and nonpurging types. The
purging type corresponds to Russell’s original bulimia nervosa category. In comparison
with nonpurging patients, those who purge have elevated rates of psychopathology, for
example, greater body image disturbance, more anxiety concerning eating, and more self-
injurious behavior. They also have exceptionally high rates of comorbidity for depression,
anxiety disorders, and alcohol abuse.
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PROBLEMS THAT REMAIN
Problems Due to Current Levels of Understanding

With regard to anorexia nervosa, the optimal weight threshold is not known and the need
for amenorrhea as a criterion is questionable. Second, for bulimia nervosa, the optimal
thresholds for the frequency of binge eating and purging are not clear. Third, the relation-
ship between the nonpurging form of bulimia nervosa and binge eating disorder requires
clarification (see Chapters 30 and 31). They may be phases of the same disorder or
closely related conditions, although recent studies of their development and course sug-
gest that this is not the case (see Chapter 31).

Problems Due to the Nature of the Eating Disorders

Other problems relate to the nature of the eating disorders themselves. For example, eat-
ing disorders are heterogeneous in character. While a core psychopathology has been
identified (the overevaluation of shape and weight—see Chapter 29), this is variable in its
severity and form. Eating disorders are also sensitive to cultural influences that affect
their expression and change over time (see Chapters 27 and 47). They also exist on a con-
tinuum that ranges from innocuous but persistent dieting, through subthreshold states of
uncertain clinical significance, to full cases of anorexia nervosa or bulimia nervosa. While
this continuum is beginning to be better defined, problems with categorization remain
and probably always will. Yet another problem is that the presence of comorbid states
can affect the clinical picture, for example, the use of insulin for weight control in insulin-
dependent diabetes mellitus (see Chapter 51).

Problems Due to Overemphasis on Diagnosis

Another problem relates to the risk of overemphasizing diagnosis at the expense of un-
derstanding people. Diagnosis, imperative for clinical practice, represents a form of com-
munication that permits detailed examination, investigation of approaches to treatment,
and delineation of prognosis. Used in a concrete or thoughtless manner, however, it may
detract from, rather than enhance, care. One may make a diagnosis while knowing little
about the patient as a person. Awareness of psychological theories of development, un-
conscious conflict, or the therapeutic process is not needed to make a diagnosis. This ab-
sence of meaning must be addressed if we are to retain a humanistic orientation, for it is
impossible to treat suffering individuals if we are devoid of an awareness of history, sym-
bolic meaning, conflict, ambivalence, social context, and the primacy of existential con-
cerns.
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Clinical Presentation of Anorexia
Nervosa and Bulimia Nervosa

PIERRE J. V. BEUMONT

ANOREXIA NERVOSA

Anorexia nervosa is a condition of self-engendered weight loss, usually seen in adolescent
girls and young women, and less commonly in prepubertal children and middle-age
women or men. It has been recognized in medicine for more than 150 years, but for much
of that time was largely confined to affluent societies that espouse Western cultural ideals
(see Chapter 27 for a discussion of the history of anorexia nervosa and bulimia nervosa).
It now occurs at all socioeconomic levels, and there are increasing reports of anorexia-
like illnesses from non-Western societies (see Chapter 47). The criteria that have been
proposed for its diagnosis point to three sets of related features: (1) an intense preoccupa-
tion with weight and shape; (2) behaviors directed at the relentless pursuit of thinness;
and (3) the physical consequences of these behaviors, such as emaciation, disturbed endo-
crine function, and other nutritional abnormalities. (The diagnostic criteria for anorexia
nervosa and bulimia nervosa are discussed in Chapter 28.)

Psychiatric Presentation

The objective psychopathology is difficult to label. It has been termed hysterical, a phobia
of weight gain, an obsession, or even a delusion, but perhaps an overvalued idea is best.
Patients are overwhelmed by concerns about their bodies and protest that they feel them-
selves to be fat even when they are actually emaciated. They are preoccupied with ways
to reduce their weight further or, at the least, to prevent any gain. Patients appear genu-
inely terrified at the prospect of being overweight, and some state openly that they would
rather be dead than fat. Although so extreme as to be pathological, such beliefs represent
an exaggeration of the widespread concern about weight control that has been engen-
dered in our community.
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Onto this core concern are imposed other psychological symptoms, many of which
are known to be common to semistarvation irrespective of cause. These include depressed
mood, irritability, social withdrawal, loss of sexual libido, preoccupation with food, ob-
sessional ruminations and rituals, and, eventually, reduced alertness and concentration.
Dysphoria, an integral feature of the illness, is particularly important. This intimate asso-
ciation is not understood by many clinicians, who make an inappropriate second diagno-
sis of a mood disorder. (See Chapter 34 for a discussion of the relationships between eat-
ing disorders and mood and anxiety disorders.) Similarly, severe obsessional symptoms,
usually relating to eating and food but sometimes of a more general nature, are common
in anorexia nervosa patients. Often, but not invariably, these symptoms also improve
with weight gain.

The illness is associated with premorbid perfectionism, introversion, poor peer rela-
tions, and low self-esteem (see Chapter 36). The patient is described as having been a bid-
dable and helpful child, whose current obstinate refusal to eat is all the more extraordi-
nary because of her previous compliance. In the early stages, as the patient becomes
increasingly preoccupied with dieting, she withdraws from peer relationships, concentrat-
ing on study or work to the exclusion of all other interests. However, these features are
not found in all patients, some of whom are more extroverted and interactive, with out-
going personality profiles and a history of behavioral disturbance.

Patients react to efforts to alter their behavior with anger, deception, and manipula-
tion, often inconsistent with their previous behavioral standards. With chronicity, they
become absorbed by their illness, dependent on family or therapists, and restricted in
their interests. The serious long-term effects of regression, invalidism, and social isolation
come to dominate the clinical picture.

Many patients’ emotional problems arise from separation anxiety and difficulties
with identity. There is sometimes a “pathogenic secret,” such as sexual abuse, which re-
sults in intense feelings of shame. Starving is a means of assuaging the pain and gaining
control over the course of sexual development. The patient holds on to her emaciation as
a form of self-realization and identifies with her wasted body.

Although this pattern of disturbance imparts a conformity to the psychiatric presen-
tation, the underlying phenomenology (see below) and psychodynamic psychopathology
are varied. Each patient needs to be understood as an individual.

Dieting (Restricting) and Purging Forms of Anorexia Nervosa

Anorexic behaviors, although all directed at either decreasing energy intake or increasing
energy expenditure, are not uniform. Some patients employ only the restrictive behaviors
commonly associated with “normal” dieting, such as undereating, refusal of high-energy
foods, and strenuous exercise. This is the “dieting” or “restricting” form of the illness.
These patients differ from healthy girls mainly in the extent of these behaviors and their
inability to desist. Others also use vomiting and laxative or diuretic abuse. The presenta-
tion then is that of the “purging” form of anorexia nervosa. The distinctions between the
two forms of the illness are important, particularly in respect to prognosis (worse for
purging). Unfortunately, the advent of the concept of the less serious illness of bulimia
nervosa has obscured the difference between restricting and purging anorexics, the latter
often being misdiagnosed as “bulimia.”



164 II. EATING DISORDERS

Restricting Behaviors

Food choices are determined by misconceptions acquired from dubious sources such as
popular magazines. As fads have changed over the years, so have the foods that are re-
jected. In the 1960s, patients selectively avoided simple sugars and other carbohydrates
(sweets and potatoes). In the 1980s and 1990s, fatty foods and red meat were considered
“unhealthy,” and vegetarianism has become the most common dietary perversion. En-
ergy-reduced dietary products, foods with a high fiber content, and supplementary vita-
mins are preferred. Further changes in the next decade may include an avoidance of ge-
netically modified foods.

At the table, patients cut their food into minute portions, choose inappropriate uten-
sils (a teaspoon for dessert), eat painfully slowly, add excessive condiments, adopt a bi-
zarre sequence of dishes, drink too much (or too little) fluid, dispose of food secretly, and
count calories. These forms of behavior result in conflict with the family that, together
with the patient’s increasing anxiety related to food, lead her to avoid eating in the com-
pany of others. She takes different meals and eats at different times, often late at night, af-
ter hours of procrastination. Patients become overinvolved in reading recipe books, cook-
ing, and may take over the responsibility of preparing the family meals, although they
will eat hardly anything themselves. Other family members, including pets, put on weight
while the patient becomes thinner. Less commonly, the patient imposes her Spartan diet
on the whole family. In small children, one of the reasons for failure to thrive is an
anorexic mother. (See Chapter 39 for a discussion of the childrearing of patients with eat-
ing disorders.)

Overactivity

Most anorexia nervosa patients are overactive. It is almost as characteristic as the dietary
restriction and just as difficult to modify. There are two kinds of presentation.

First, many patients exercise deliberately to burn calories and induce weight loss. Ac-
tivity may be surreptitious, such as going up and down stairs frequently on various pre-
texts, or getting off public transport several stops before the destination and walking the
rest of the way. Some quote this phrase: “Never sit if you can stand, never stand if you
can walk, never walk if you can run.” For others, the activity is strenuous physical exer-
cise, usually in the form of aerobic classes or running. Typically, the exercise is solitary. It
has a strongly obsessive character and is performed in a regular and rigid sequence. Pa-
tients feel guilty if they do not do the exercise. Exercise and eating are linked by
“debting”: the patient “earns” the right to eat by undertaking prescribed activities or,
conversely, she “pays” for self-indulgence with an extra exercise session.

The second presentation is a persistent restlessness that occurs late in the illness. Be-
yond voluntary control, it is associated with sleep disturbance and is similar to the cease-
less overactivity seen in laboratory animals when they are deprived of food. Restlessness
persists until the patient’s physical condition has deteriorated to weakness and lassitude.
The overactivity may be related to the fall in core body temperature seen in severely ill
patients. A passage in an early paper by Gull emphasizes that rewarming is as essential as
refeeding in treating anorexia nervosa. The need to raise core body temperature may also
account for the paradoxical increase in diet-induced thermogenesis noted during re-
feeding.
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Purging Behaviors

In addition to food restriction, many patients use vomiting, laxatives, and diuretic abuse
to induce further weight loss. This purging form of illness is particularly malignant, since
the behaviors in themselves are injurious to health. Serious physical complications arise in
patients who maintain a persistently low weight and in whom purging is prominent (see
Chapter 50).

At first, some physical maneuver is necessary to bring on retching, but patients soon
learn to vomit at will. Strong cathartics or herbal laxatives are also taken, ostensibly to
combat constipation, but really to induce diarrhea. Although patients believe the diarrhea
will prevent them from absorbing calories, the weight loss produced is simply the result
of dehydration. Oral diuretics have a similar effect.

Compared with “restricting-only” patients, purging anorexics are more likely to
have problems with impulse control and substance abuse. There is confusion between the
serious purging form of anorexia nervosa and bulimia nervosa. Patients with anorexia
nervosa often say they are also bulimic. They mean that they eat more than they wish:
subjective rather than objective binges. The experience of having lost control of eating is
important psychopathologically, but it is different from true or objective gorging. Only a
small minority of these patients have objective binges. Because being undernourished is
more important clinically than having binges, the diagnosis of anorexia nervosa trumps
that of bulimia nervosa.

Physical Consequences

The undernutrition of anorexia nervosa differs from that of protein calorie malnutrition
in a Third World setting in that patients are unlikely to have their illness compounded by
parasitical infestation, but, like the victims of starvation, they are malnourished as well as
undernourished—Ilacking in vitamins and other essential nutrients, and deficient in pro-
tein. On nutritional restoration, they regain protein as well as fat tissue, unlike patients
with diseases such as cystic fibrosis, in whom protein depletion is difficult to correct. The
change in the typical anorexic diet, which was mentioned earlier, results in a microcytic
and iron deficient diet rather than macrocytic anemia as in the past. Patients are also
likely to be dehydrated.

There is no ideal way of determining the extent of malnutrition. Measurement of
body composition does not give a complete picture. The proportion of body fat in total
body composition is reduced to under 10%, but this does not indicate the severity of pro-
tein loss. In contrast, a patient who has exercised strenuously may have replaced fat with
muscle, and her low body fat may exaggerate the extent of undernutrition. Measuring
body weight is similarly inaccurate because it makes no allowance for changes in body
composition! Weight is only meaningful if related to the range of peers, that is, expressed
as a percentage of ideal weight, a body mass index (BMI), or a BMI percentile. The diffi-
culty is compounded in children: Age-corrected weight and height tables are consulted,
and the discrepancy between them noted. But this may underestimate the nutritional
problem, because the child’s growth may have been stunted by the illness.

Because current diagnostic criteria include subjects with a BMI of 17.5 or even
higher, some patients are thin rather than emaciated. Others, however, have lost 50% or
more of normal body weight (BMI of 10 or less). Fortunately, the degree of malnutrition
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is usually less severe than that of undernutrition in patients with anorexia nervosa. Mal-
nutrition in the earlier phases of the disease may be relatively mild and manifest only in
signs such as the overgrowth of lanugo hair, alopecia, and dry skin. However, some pa-
tients do show more serious evidence of vitamin deficiency and significant protein deple-
tion.

In the early phase of illness, the patient with anorexia nervosa chooses a diet low in
energy-dense foods. This type of diet, together with the characteristically high level of ac-
tivity, exerts a nitrogen-sparing effect, so that the initial weight reduction is due mainly to
loss of fat. With severe weight loss, the glucose stored in glycogen deposits in the liver is
soon exhausted and fat reserves are mobilized, leading to the formation of ketone bodies.
These ketone bodies account for a sweet smell of acetone on patients’ breath. As the body
accommodates to semistarvation, gluconeogenesis is stimulated and protein tissue is bro-
ken down, leading to protein depletion, water loss from the intracellular compartment,
electrolyte imbalance, and metabolic complications.

The medical manifestations of anorexia nervosa are discussed in Chapters 48 and
50. Some manifestations (e.g., altered thyroid metabolism and anovular infertility with
amenorrhea) may best be considered physiological adaptations to starvation. More seri-
ous manifestations, requiring specific intervention, are usually found in chronic, severely
emaciated patients who abuse laxatives and induce vomiting. They may go unnoticed un-
til initial refeeding upsets the patient’s precarious equilibrium. Other manifestations, such
as osteoporosis and stunting of growth, develop insidiously during the course of a
chronic illness.

Although almost invariable, the prominence assigned to amenorrhea in the diagnos-
tic criteria is unwarranted. It is merely one aspect of widespread endocrine dysfunction.
Menstrual disorder often precedes severe weight loss and may persist for months after
weight restoration. Ultrasound studies confirm ovarian regression. Depressed sexual li-
bido and low testosterone levels are the equivalent in male patients. (Eating disorders in
men are discussed in Chapter 33.)

Staging

Diagnostic criteria of anorexia nervosa inadequately denote the patient’s clinical condi-
tion. At one extreme, anorexic thoughts and behavior merge with those of the peer popu-
lation. At most, these are incipient cases. When the criteria are met, the patient has a rec-
ognizable illness but is not particularly ill. As it progresses, she reaches a stage at which
the physical effects of emaciation, and the behaviors used to induce it, are such as to
cause severe physical morbidity and threaten life. The psychiatric presentation also
changes, so that anorexic cognitions are replaced by more profound mental disturbances.
The course is typically one of remission and relapse until recovery or chronicity intervene
(see Chapter 40). For these reasons, anorexia nervosa requires staging, like neoplasia.
This is a task for the future.

BULIMIA NERVOSA

Bulimia nervosa is not a variant of anorexia nervosa, nor is it particularly ominous. How-
ever, the illnesses share many clinical and demographic features. One essential distinction
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is that patients with bulimia nervosa maintain an apparently normal weight. Another is
that, by definition, patients always have episodes of bulimia, “eating like an ox,” or ob-
jective binges. Unlike anorexia nervosa, bulimia nervosa has come to medical attention
only in recent years, but it is even more common (see Chapter 41).

It has been claimed that bulimia nervosa often arises from prior anorexia nervosa,
and reports of bulimia nervosa patients in the literature often refer to a large proportion
who were previously anorexic. Detailed and careful follow-up studies that have been un-
dertaken on severely ill anorexia nervosa sufferers show that only a small proportion ac-
tually go on to bulimia nervosa. This discrepancy is probably due to a loose usage of ter-
minology. (The course of anorexia nervosa and bulimia nervosa are discussed in Chapter
40.)

The development of bulimia nervosa is essentially similar to that of anorexia
nervosa, and originates from long-continued attempts to restrain eating. But few patients
have actually have fulfilled the diagnostic criteria of anorexia nervosa. The persistent di-
etary restriction is eventually interrupted by episodes of reactive hyperphagia (binge eat-
ing, or bulimia) and compensatory behaviors that usually include vomiting and laxative
abuse. The patient’s weight fluctuates, usually within the normal range, despite overeat-
ing. The behaviors become the focus of intense guilt feelings but often serve to reduce ten-
sion.

The history is distinctive. Restricted eating comes first, motivated by the supreme im-
portance of being slender. All patients attempt to control their weight by dieting and ab-
staining from high-energy foods, at least in the early stage. They are constantly preoccu-
pied with thoughts of food as a reaction to their long-continued restriction. The pattern
of eating that develops is one of semistarvation on the one hand and episodes of gorging
on the other. Self-induced vomiting and laxative abuse follow. Some patients recall their
delight at discovering that they could eat as much as they craved without gaining weight.

Initially, patients are secretive about their bulimic episodes, concealing their behavior
for years. Others leave such obvious signs of their disturbed behavior (stacks of empty
food containers or plastic bags filled with vomitus) that one may only conclude that they
wish to be discovered.

Bulimic episodes are frequently planned. Food is stored to be consumed at a time
when the patient will be able to gorge without interruption. Binge foods are selected be-
cause they are easy to swallow and regurgitate. Typically, they are fatty, sweet, high-
energy foods that patients deny themselves at other times. Some patients may eat as much
as 30 times the recommended daily allowance of calories in one binge, but the amount of
food ingested is usually more moderate. However, it is important that the clinician ascer-
tain that the amount of food eaten in an alleged binge is in fact excessive. Much confu-
sion is caused by patients with anorexia nervosa or restricted eaters who label any break
in their dieting, or any meal in which they eat more than they would have liked, as an epi-
sode of binge eating (a “subjective” binge). A useful strategy for the clinician is to refer to
“gorging” rather than to “bingeing,” since the former term seems to elicit a more accu-
rate response.

People with bulimia nervosa have a tendency to eat rapidly during a binge, stuffing
in a large amount of food within minutes. Chronic patients, however, will binge at a
slower rate, particularly if there is little risk of discovery. Others report “picking” behav-
ior, taking small quantities at a time (e.g., a teaspoon of ice cream or a portion of cheese)
for hours, until they have ingested thousands of calories. Bulimic episodes may be precip-
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itated by anxiety, tension, or boredom; being reminded about food; drinking alcohol or
smoking cannabis; being anxious about a date; or being tired from working hard. Only
rarely do patients admit that hunger led them to binge, even though they may have fasted
for 24 hours before an episode of gorging. Patients may attempt to resist the urge to eat
by taking appetite suppressants or other stimulants. They may also avoid situations in
which they are likely to be exposed to food, such as going out to dinner with friends or to
a party. This avoidance behavior adds to the problems patients already have with social
relations and establishes a vicious cycle of increasing binge eating, purging, and social
withdrawal. Patients may also have problems with activity, either exercising frenetically
to compensate for overindulgence, or going through phases of restricting eating and regu-
larly exercising, or binge eating and being slothful.

Some patients chew food and then spit it out (regurgitation), but most induce vomit-
ing; at first, they need to activate the gag reflex by inserting a finger down the throat but
later learn to vomit at will. Others use emetics, take massive amounts of purgatives to
bring on diarrhea, or abuse diuretics to lose fluid. They feel disgusted with themselves for
having overeaten but are relieved by the purging behavior, are no longer uncomfortable
because of abdominal distension, and are gratified to feel that they will not gain weight as
a result of the binge.

Mood disturbance is so common in patients with bulimia nervosa that it has been
suggested the condition is a form of depressive illness (see Chapter 34). However, care-
ful analysis of the history usually reveals that the eating disturbance preceded the de-
pression, and the patient herself usually relates her unhappiness to her eating problems.
The mental state is characterized by feelings of anxiety, tension, helplessness, failure,
and self-deprecatory thoughts. Some patients report past sexual and physical abuse that
contributes to their low self-esteem. Self-mutilation is common, as are thoughts of sui-
cide. On the other hand, because the bulimic episodes and the consequent purgation
often have an anxiety-relieving effect, other patients admit they resort to binge eating
at times when they are experiencing difficulty in coping with stress. A significant pro-
portion of patients have personality disorders, disturbed interpersonal relations, and
difficulties with impulse control and substance abuse. In these premorbid features they
tend to differ from patients with anorexia nervosa, who are usually more introverted,
inhibited, and obsessional.

The medical complications of bulimia nervosa, described in Chapter 50, are less se-
vere than those found in anorexia nervosa.

ATYPICAL EATING DISORDERS

One-third or more of patients considered for treatment at eating disorder clinics do not
fulfill the diagnostic criteria of either anorexia or bulimia nervosa and are classified as
atypical. These states, discussed in Chapter 30, include partial cases of anorexia nervosa
(not thin enough), bulimia nervosa (relatively infrequent binge episodes), obese patients
with a disturbed eating pattern resembling that of bulimia nervosa but without the com-
pensatory weight-losing behaviors (“binge eating disorder”; see Chapter 31), and cases of
food refusal and undernutrition secondary to hypochondriasis, abnormal illness behavior,
or psychotic ideation.
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PHENOMENOLOGY

Although the objective psychopathology is similar, the core experiences (phenomenology)
of patients with anorexia nervosa and bulimia nervosa are different. Both accord an un-
duly high salience to weight and shape, are preoccupied with eating and not eating, relate
low self-esteem to their view of their own bodies, and tend either to deny their thinness or
overestimate their size, but none of these features is unique to these illnesses. Obese girls,
binge eaters, and even many healthy young women have essentially similar cognitions,
and what distinguishes bulimia and anorexia nervosa is their intensity, not their quality.
However, in bulimia nervosa, these concerns are the essence of the disorder. The bulimic
patient seeks slenderness but wants it in order to be healthy and happy. It may be foolish,
but it is not irrational. In the anorexia nervosa patient, this is true only in the early phase
of the disease. These patients come to believe that they are not worthy of life and do not
deserve any form of gratification; they must punish themselves by unrelenting exercise.
They are not like other people, in that what is acceptable in others is not acceptable in
them. If they let up on their anorexic behaviors, they are filled with self-loathing and
guilt. Being emaciated is a goal in itself, not a means of achieving happiness. Work is an
obsession and patients are driven by fear of failure rather than hope of success. It is not
that they are closed to reason about their physical condition, but rather that it is irrele-
vant because the sole purpose of their lives is their illness. The extent of their divorce
from the reality that most of us recognize is so great that they are incapable of being re-
sponsible for their decisions in relation to their illness. (Compulsory treatment of an-
orexia nervosa is discussed in Chapter 61.)
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The leading classificatory systems in psychiatry both recognize two main eating disor-
ders, anorexia nervosa and bulimia nervosa. Anorexia nervosa was characterized in the
late 19th century, and bulimia nervosa was first described in 1979. (See Chapter 27 for an
account of the histories of anorexia nervosa and bulimia nervosa.) These “typical” eating
disorders have been the focus of much clinical and research attention, and there is a ten-
dency to equate the concept of an “eating disorder” with these two diagnoses. This is not
appropriate, for it appears that the relatively neglected “atypical” eating disorders are at
least as common as anorexia nervosa and bulimia nervosa in clinical practice, and are a
substantial source of morbidity. These atypical eating disorders are the subject of this
chapter. (Certain atypical eating disorders seen in children differ from those seen in
adults. These are discussed in Chapter 37.)

DEFINITION AND CLASSIFICATION OF ATYPICAL EATING DISORDERS

To start with, it is necessary to define an eating disorder. There have been surprisingly few
attempts to do this. We suggest that an “eating disorder” be defined as a persistent distur-
bance of eating behavior or behavior intended to control weight, which significantly im-
pairs physical bealth or psychosocial functioning. This disturbance should not be second-
ary to any recognized general medical disorder (e.g., a bypothalamic tumor) or any other
psychiatric disorder (e.g., an anxiety disorder). Clearly, anorexia nervosa and bulimia
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nervosa fulfill this definition. (See Chapter 28 for discussion of the diagnostic criteria for
anorexia nervosa and bulimia nervosa.) The term “atypical eating disorders” denotes the
remaining eating disorders; that is, those conditions that meet the definition of an eating
disorder but not the criteria for anorexia nervosa or bulimia nervosa.

Some investigators have defined “atypical eating disorders”with reference to an-
orexia nervosa and bulimia nervosa by simply broadening their diagnostic boundaries.
However, restricting the definition of atypical eating disorders to clinical states that are
clear extensions of these two disorders does not appear sufficient to cover the wide
range of clinical problems encountered. It is also important to stress that atypical eat-
ing disorders should not be viewed as mild or “sublinical” in severity (in fact, a misuse
of this particular term), since by definition they are associated with a clinical level of
impairment.

Both the tenth edition of the International Classification of Diseases (ICD-10) and
the fourth edition of the American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) recognize the existence of atypical eating disor-
ders. In ICD-10, six different codes are allocated to them (see Table 30.1). In DSM-IV,
they are placed together within the single residual category of “eating disorder not other-
wise specified” (commonly referred to as EDNOS) (see Table 30.2).

TABLE 30.1. Atypical Eating Disorders in ICD-10

F50.1 Atypical anorexia nervosa

This term should be used for those individuals in whom one or more of the key features of anorexia
nervosa (F50.0), such as amenorrhea or significant weight loss, is absent, but who otherwise present
a fairly typical clinical picture. Patients who have all the key symptoms but to only a mild degree
may also be best described by this term. This term should not be used for eating disorders that
resemble anorexia nervosa but that are due to known physical illness.

F50.3 Atypical bulimia nervosa

This term should be used for those individuals in whom one or more of the key features listed for
bulimia nervosa (F50.2) is absent, but who otherwise present a fairly typical clinical picture. Most
commonly this applies to people with normal or even excessive weight but with typical periods of
overeating followed by vomiting or purging. Partial syndromes together with depressive symptoms
are also not uncommon. Includes normal-weight bulimia.

F50.4 Overeating associated with other psychological disturbances

Overeating that has led to obesity as a reaction to distressing events should be coded here. Includes
psychogenic overeating.

F50.5 Vomiting associated with other psychological disturbances

Apart from the self-induced vomiting of bulimia nervosa, repeated vomiting may occur in dissociative
disorders (F44.-), in hypochondriacal disorder (F45.2), when vomiting may be one of several bodily
symptoms, and in pregnancy, when emotional factors may contribute to recurrent nausea and
vomiting. Includes psychogenic hyperemesis gravidarum and psychogenic vomiting.

F50.8 Other eating disorders
Includes pica of nonorganic origin in adults and psychogenic loss of appetite.

F50.9 Eating disorder, unspecified

Note. From World Health Organization. (1992). ICD-10 classification of mental and bebavioural disorders: Clinical
descriptions and diagnostic guidelines. Geneva, Switzerland: Author. Copyright 1992 by the World Health Association.
Adapted by permission.
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TABLE 30.2. Atypical Eating Disorders in DSM-IV
307.50 Eating Disorder Not Otherwise Specified

The Eating Disorder Not Otherwise Specified category is for disorders of eating that do not meet the
criteria for any specific Eating Disorder. Examples include

1. For females, all of the criteria for Anorexia Nervosa are met except that the individual has
regular menses.

2. All of the criteria for Anorexia Nervosa are met except that, despite significant weight loss,
the individual’s current weight is in the normal range.

3. All of the criteria for Bulimia Nervosa are met except that the binge eating and inappropriate
compensatory mechanisms occur at a frequency of less than twice a week or for a duration of
less than 3 months.

4. The regular use of inappropriate compensatory behavior by an individual of normal body
weight after eating small amounts of food (e.g., self-induced vomiting after the consumption
of two cookies).

5. Repeatedly chewing and spitting out, but not swallowing, large amounts of food.

6. Binge-eating disorder: recurrent episodes of binge eating in the absence of the regular use of
inappropriate compensatory behaviors characteristic of Bulimia Nervosa.

Note. From American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders (4th ed.).
Washington, DC: Author. Copyright 1994 by the American Psychiatric Association. Reprinted by permission.

CLINICAL CHARACTERISTICS

Systematic research into the clinical features of atypical eating disorders is needed. To our
knowledge, there have been no formal descriptive studies in which their psychopathology
has been well assessed. Clinical experience and case descriptions indicate that they vary
considerably in form. Some resemble anorexia nervosa or bulimia nervosa but do not
quite meet their diagnostic criteria, either because one of the essential diagnostic features
is missing (sometimes the term “partial syndrome” is used) or, more commonly, because
one or more features is not sufficiently serve to reach the specified threshold (a
“subthreshold disorder”). Often, this distinction is not clear-cut. Examples of the former
are disorders with all the features of anorexia nervosa except that menstruation is nor-
mal, and disorders with all the features of bulimia nervosa except that the overeating
does not fulfill the definition of a “binge” (e.g., the amount eaten is not truly large). Ex-
amples of the latter are otherwise typical cases of anorexia nervosa in which body weight
is not sufficiently low, and disorders resembling bulimia nervosa in which the frequency
of binge eating is not sufficiently high.

Other atypical eating disorders less closely resemble anorexia nervosa or bulimia
nervosa. The best known example is “binge eating disorder.” This is the term used in
DSM-IV to denote an eating disorder characterized by recurrent episodes of binge eating
in the absence of the extreme weight-control behavior seen in bulimia nervosa (e.g., re-
current, self-induced vomiting). Binge eating disorder is discussed in Chapter 31. Other
forms of atypical eating disorder also exist. Many involve chronic dietary restriction,
sometimes accompanied by overexercising or laxative misuse, and in most there is the
overevaluation of eating, shape, and weight that is characteristic of patients with an-
orexia nervosa or bulimia nervosa (see Chapters 29 and 54).

There have been several attempts using multivariate statistical techniques to subdi-
vide the atypical eating disorders on the basis of their current clinical features. None has
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been entirely satisfactory, either because their measures or definitions have been problem-
atic or because the samples have been unrepresentative. The one consistent finding is that
there appears to be a subgroup of people with recurrent episodes of binge eating accom-
panied by low levels of vomiting and laxative misuse. This eating pattern does not fit the
currently formulated description of binge eating disorder. Rather, it highlights the prob-
lematic boundary between purging bulimia nervosa, nonpurging bulimia nervosa, and
binge eating disorder.

DIFFERENTIAL DIAGNOSIS

Disturbances of eating occur in association with other disorders. Anorexia and hypo-
phagia are seen in many physical disorders as well as in depression and dementia.
Food refusal in the form of a hunger strike sometimes occurs in the context of severe
personality disturbance. Hyperphagia is characteristic of certain organic disorders, in-
cluding hypothalamic tumors and the Kleine-Levin and Prader-Willi syndromes. It is
also seen in some cases of depression, mania, and dementia. Anxiety about eating with
others may be an expression of social phobia, and repeated, spontaneous vomiting may
also be anxiety-related. Given the definition of an eating disorder specified above, such
disturbances of eating are not “eating disorders” as such, since they are secondary ei-
ther to a general medical disorder or to another psychiatric condition. This perspective
is consistent with that of DSM-IV. However, ICD-10 diverges from DSM-IV in this re-
gard in allowing eating disturbances associated with other disorders to be classified in
the eating disorders section (F50), where they receive codes F50.4, F50.5, or F50.8 (see
Table 30.1).

DISTRIBUTION

Little is known about the distribution of atypical eating disorders. The community-based
studies of the prevalence and incidence of eating disorders have focused on the rates of
anorexia nervosa and bulimia nervosa, at least in part because there has been no simple
definition of what constitutes an atypical eating disorder. Therefore, current prevalence
and incidence figures must underestimate the true number of eating disorder cases. The
few studies of the prevalence of binge eating disorder (see Chapter 31) suggest that the
disorder affects a broader and older age group than that vulnerable to typical eating dis-
orders. The gender ratio also seem less uneven.

There have been several reports of the rates of atypical eating disorders among pa-
tients seeking treatment for an eating disorder. For example, Millar reported on the diag-
nostic composition of the first 531 patients seen at a new outpatient eating disorder ser-
vice in northern Scotland. Fourteen percent had anorexia nervosa, 40% had bulimia
nervosa, and the remaining 47% had an atypical eating disorder. Across the various re-
ports, the proportion of patients with an atypical eating disorder ranges from 20% to
61%. Much of this variation is as likely due to differences in diagnostic practice as to dif-
ferences in the samples themselves. What is abundantly clear is that a substantial propor-
tion of cases is “atypical.”
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DETERMINANTS

The research on the etiology of eating disorders has mostly focused on the two typical
disorders—or at least it has appeared to do so. In practice, this has not always been the
case, since such broad case definitions have been applied that many apparently typical
cases will have been atypical. This is especially true of the twin studies (see Chapter 42).
As a result, much of what we have learned from twin research on eating disorders applies
to a spectrum of eating disorders, including subthreshold anorexia nervosa and bulimia
nervosa, rather than to typical forms of these disorders. Thus, it seems that there is a sig-
nificant heritable component to the etiology of broad forms of anorexia nervosa and
bulimia nervosa. This conclusion extends the findings of family—genetic studies of eating
disorders, which have found that there is a raised rate of atypical eating disorders among
the female family members of probands with anorexia nervosa or bulimia nervosa. On
the basis of these and other findings, it has been argued that there may be a continuum of
liability to develop an eating disorder.

Less is known about the contribution of other classes of risk factor since the retro-
spective risk factor studies have tended to recruit true cases of anorexia nervosa and
bulimia nervosa rather than broader, atypical cases (see Chapter 44). An exception, a
case-control study of risk factors for the development of binge eating disorder, found that
the risk factors identified were fewer in number and weaker in strength than those for an-
orexia nervosa and bulimia nervosa (see Chapter 31).

Recently, there have been two prospective studies of the development of eating disor-
ders among adolescents. Both have focused on partial syndromes and have therefore been
studies of atypical eating disorders. The first found that, on multivariate analysis, a measure
of concern about weight was the only significant predictor of developing a partial syndrome.
The second study found that dieting and psychiatric morbidity independently predicted onset.
It is a moot point whether dieting and weight concerns should be viewed as risk factors of
possible etiological significance or as mere precursors of an incipient eating disorder.

COURSE AND OUTCOME

The research on the course and outcome of eating disorders has illuminated the relation-
ship between typical and atypical eating disorders and has revealed that there is consider-
able fluidity over time, an important point that is missed when a cross-sectional perspec-
tive is taken. In the absence of recovery, anorexia nervosa and bulimia nervosa both tend
to evolve into atypical eating disorders. There have been few studies of the course of
atypical eating disorders themselves. One study of participants with subthreshold forms
of anorexia nervosa or bulimia nervosa found that, over a mean follow-up period of 41
months, few participants recovered and almost half went on to develop typical anorexia
nervosa or bulimia nervosa. The authors described the participants’ course as “persistent
and highly variable.”

There are beginning to be studies of the course of binge eating disorder. These are
obtaining rather different findings than those described earlier. First, it seems that there is
a high remission rate, even in the absence of treatment; and second, there appears to be
no tendency for the disorder to evolve into any other eating disorder.
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TREATMENT

The research on the treatment of eating disorders has focused on anorexia nervosa and
the purging form of bulimia nervosa. There has been no research on the treatment of
atypical eating disorders other than the emerging work on binge eating disorder (see
Chapters 63 and 64). This research suggests that the disorder responds well to a variety
of treatments. Indeed, the studies of pharmacological and psychological treatments rein-
force the findings of naturalistic follow-up studies in suggesting that there is a marked
tendency for the disorder to remit. This is evident in the high rate of response to placebo
and the identical response to cognitive-behavioral therapy and interpersonal psychothera-
py (see Chapter 57), findings quite unlike those obtained with bulimia nervosa.

IMPLICATIONS FOR CLINICAL PRACTICE AND RESEARCH

The neglect of the atypical eating disorders is a source of concern for two main reasons.
First, by focusing exclusively on anorexia nervosa and bulimia nervosa, researchers (and,
to a lesser extent, clinicians) have failed to view eating disorders in their entirety. Second,
by developing treatments exclusively for anorexia nervosa and bulimia nervosa, the needs
of a large population of patients have been ignored. The recent interest in binge eating
disorder represents progess in this regard, but much remains to be done.
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Binge Eating Disorder

CARLOS M. GRILO

Binge eating disorder (BED) is one example of the eating disorder not otherwise specified
(EDNOS) category in the fourth edition of the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV) of the American Psychiatric Association. (The category of
EDNOS is discussed further in Chapter 30.) There it is defined as follows: “Recurrent
episodes of binge eating in the absence of the regular use of inappropriate compensatory
behaviors characteristic of bulimia nervosa.”

BED is also included in Appendix B of DSM-IV, which is reserved for possible new
diagnostic categories that were not included in DSM-IV since there were insufficient data
to warrant their inclusion. Tentative research criteria are provided in this appendix based
on the findings of two initial field trials. This chapter reviews the accumulating research
regarding the clinical features of BED and major issues pertaining to the validity of the
concept and the provisional diagnostic criteria.

DIAGNOSTIC CRITERIA FOR BINGE EATING DISORDER

The general descriptive definition of BED is shown above (in italics), and the tentative re-
search criteria are shown in Table 31.1.

The research criteria are noteworthy in several respects when compared with those
for bulimia nervosa, the well-established eating disorder that is also characterized by the
presence of regular binge eating. (See Chapters 28 and 29 for a discussion of diagnostic
criteria and clinical features of bulimia nervosa.) First, the BED requirement that binge
episodes occur 2 days per week is different than the requirement of two episodes per
week for bulimia nervosa. Unlike in bulimia nervosa, where the binge eating is usually
clearly terminated by some form of purging or the reestablishment of strict dietary re-
straint, the eating habits of patients with BED are more amorphous and sometimes diffi-
cult to separate into discrete episodes. Thus, the current practice is simply to determine
the number of days on which binge eating occurred. Recent findings, however, suggest
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TABLE 31.1. Research Criteria for Binge Eating Disorder

A. Recurrent episodes of binge eating. An episode of binge eating is characterized by both of the
following:

(1) eating, in a discrete period of time (e.g., within any 2-hour period), an amount of food that is
definitely larger than most people would eat in a similar period of time under similar
circumstances

(2) a sense of lack of control over eating during the episode (e.g., a feeling that one cannot stop
eating or control what or how much one is eating)

B. The binge-eating episodes are associated with three (or more) of the following:
(1) eating much more rapidly than normal
(2) eating until feeling uncomfortably full
(3) eating large amounts of food when not feeling physically hungry
(4) eating alone because of being embarrassed by how much one is eating
(5) feeling disgusted with oneself, depressed, or very guilty after overeating

. Marked distress regarding binge eating is present.

. The binge eating occurs, on average, at least 2 days a week for 6 months.
Note: The method of determining frequency differs from that used for Bulimia Nervosa; future
research should address whether the preferred method of setting a frequency threshold is counting
the number of days on which binges occur or counting the number of episodes of binge eating.

oo

E. The binge eating is not associated with the regular use of inappropriate compensatory behaviors
(e.g., purging, fasting, excessive exercise) and does not occur exclusively during the course of
Anorexia Nervosa or Bulimia Nervosa.

Note. From American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders (4th ed.).
Washington, DC: Author. Copyright 1994 by the American Psychiatric Association. Reprinted by permission.

that it may be possible to reliably obtain reports of the frequency of binge-eating epi-
sodes. Difficulties in measurement notwithstanding, logic would dictate the importance
of assessing how many times a person eats an unusually large amount of food rather than
just the number of days on which this happens. Finer-grained assessments are needed.
This may eventually help to resolve various important issues, including the consistent, but
surprising, finding from treatment trials that significant reductions in the frequency of
binge eating (days) are associated with little or no reductions in weight (see Chapters 63
and 64). A related point worth noting is the lack of basis for the twice-weekly threshold.
Not unlike the case for bulimia nervosa, the little available evidence suggests that persons
who binge just once a week are no different than those who meet the DSM-IV twice-
weekly threshold criterion.

The second noteworthy variation concerns the use of a diagnostic time frame of 6
months rather than the 3-month time frame used for bulimia nervosa (and anorexia
nervosa). A recent report using data from a national sample of over 3,000 women noted
that the 6-month requirement resulted in a 1.0% prevalence estimate, whereas a 3-month
requirement would have increased the rate to 1.6%. The value of the 6-month criterion is
uncertain. As it stands, it results in many potential patients being excluded from clinical
trials.

A third diagnostic variation concerns the absence of an attitudinal or cognitive crite-
rion. The research criteria require significant distress over the binge eating, yet this ap-
pears no different than the universal requirement for psychiatric diagnoses that the syn-
drome must have some negative impact. There is no specific attitudinal criterion, unlike
those for bulimia nervosa and anorexia nervosa (see Chapter 28), despite the fact that
there is some evidence that BED is characterized by similar cognitive features.
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A final diagnostic issue concerns the exclusionary criterion “regular use of inappro-
priate compensatory behaviors.” To date, studies have varied in how this has been opera-
tionalized. Some have excluded persons who report any use of any of the compensatory
behaviors, whereas others have included persons who report the behaviors up to the
bulimia nervosa twice-weekly threshold. A French study found that roughly one-third of
their “BED” patients regularly used extreme weight-control practices. This issue merits
continued research.

CLINICAL FEATURES
Distribution

Community-based studies have generated prevalence figures for BED in the region of 2 to
3% of the adult population and 8% of the obese population. In contrast, and possibly re-
flecting both the association between severity of binge eating and obesity, and treatment-
seeking patterns, higher rates of BED have been reported in obese patients seeking treat-
ment at university weight loss clinics. Indeed, some studies have reported figures as high
as 20-40%, although the studies that have used more rigorous interview-based assess-
ment methods have obtained much lower figures (5-10%). Unlike anorexia nervosa and
bulimia nervosa, BED is not uncommon in men (approximately 1.5 female-to-male ratio)
or minority groups (e.g., African American, Hispanic American). (See Chapter 33 for fur-
ther discussion of eating disorders in men.) Most BED patients are between 30 and 50
years old at presentation.

Eating Behaviors

Naturalistic self-monitoring and laboratory feeding studies of persons who binge-eat
have noted considerable variability in eating behaviors both during and between binge
episodes. Persons with BED generally have chaotic eating behavior that differs from that
of persons with bulimia nervosa (and from persons with obesity who do not binge eat).
They have low levels of dietary restraint, whereas in bulimia nervosa the binge eating al-
ternates with high levels of dietary restriction. Their episodes of overeating also vary in
form: Sometimes there is overeating without loss of control, overeating with loss of con-
trol, and loss of control without the consumption of a large amount of food.

Obesity

BED is associated with obesity and is a not uncommon problem among obese persons
who seek treatment (see Chapter 73). The association is not invariable, however. Studies
that do not select BED participants with coexisting obesity readily find persons with
lower body mass index (BMI) values. Many questions remain regarding the relationship.
For example, its direction is uncertain. Evidence suggests that in a substantial proportion
(35-55%) of patients with BED, binge eating precedes their first dieting and that these
patients become overweight at an earlier age than those who diet before binge eating. In-
terestingly, a controlled risk factor study found that while obesity risk (childhood obesity
and parental obesity) was a specific risk factor for BED, it was a stronger risk factor for
bulimia nervosa.
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Attitudinal Features

BED is characterized by high levels of dysfunctional attitudes regarding weight and
shape. There is some evidence that these attitudes are comparable to those found in
bulimia nervosa and higher than those found in overweight persons who do not binge
eat. The degree of such psychopathology is not related to the degree of obesity. These
findings suggest that such cognitive features are important in BED and do not simply re-
flect the impact of obesity (if present). BED is also characterized by a generally higher
level of body image dissatisfaction than that among persons with obesity who do not
binge eat, and more comparable to that found in bulimia nervosa.

Psychological Functioning

BED is associated with a wide range of psychological problems (e.g., negative self-esteem,
impaired social functioning) and, by definition, with distress. Most studies have reported
higher rates of psychological problems in persons with BED than in nonpatient controls
and persons with obesity who do not binge eat, but slightly lower rates than observed for
persons with bulimia nervosa. There are higher rates of lifetime psychiatric disorders and
personality disorders than in control groups in both community and clinical (treatment-
seeking) BED samples, although the rates are higher in the clinical samples. Major de-
pressive disorder is consistently found to be the most common comorbid diagnosis (life-
time rates generally 50-60%), but the rates of alcohol use disorders and anxiety disorders
are also elevated. One study with treatment-seeking BED patients found only one gender
difference in the prevalence rate of lifetime psychiatric disorders: Males had a higher rate
of substance use disorders than females (57% vs. 28%). Another study found that the
presence of personality disorder, but not psychiatric disorder, was associated with more
severe eating disorder psychopathology at baseline, but neither predicted response to
treatment.

VALIDITY OF BINGE EATING DISORDER

Continued research is clearly needed to address many unanswered questions regarding
the nature and definition of BED, as well as the validity of the construct. Overall, the first
decade of research suggests that persons with BED differ from those who do not binge eat
and that BED has important similarities to, and differences from, bulimia nervosa.

Three recent major studies have produced data generally supportive of the validity of
the BED diagnosis. First, Fairburn and colleagues’ community-based, case-control study
of risk factors for the development of eating disorders found that women with BED
differed from healthy controls (in terms of greater exposure to risk factors for general
psychiatric disturbance and obesity) and from women with bulimia nervosa (where the
exposure rates were higher and more varied) . Second, a related, naturalistic 5-year pro-
spective study by the same group found that BED and bulimia nervosa were characterized
by different courses and outcomes and that few persons moved across the two diagnostic
categories. In most participants, BED appeared to be a self-limiting state. Third, Bulik
and colleagues’ latent class analysis produced categories that resembled anorexia nervosa,
bulimia nervosa, and BED.
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Night Eating Syndrome

ALBERT J. STUNKARD

Recent years have seen a renewal of interest in the relationship between eating disorders
and obesity. Such an interest goes back a long way, to a time when all obesity was be-
lieved to be due to an eating disorder. People became obese by eating too much, the argu-
ment went: What better evidence was there that their eating was disordered? This sim-
plistic view is no longer held and, as a result, for some time little attention was paid to the
possibility that disturbed eating might contribute to obesity. This situation is changing,
and two eating disorders have now been linked to obesity. The first is binge eating disor-
der (see Chapter 31), and the second is the night eating syndrome.

The night eating syndrome was first described by the author in 1955 as a disorder
comprising the triad of morning anorexia, evening or nocturnal hyperphagia (in full con-
sciousness), and insomnia. Clinical investigation revealed that it occurred (1) dispropor-
tionately among obese persons, (2) during periods of life stress, and (3) responded to alle-
viation of the stress. The night eating syndrome appeared to be a special circadian stress
response characteristic of some obese persons.

Studies using the above criteria estimate that the prevalence of the night eating syn-
drome in the general population is approximately 1.5% and that prevalence increases
with increasing weight, from about 10% of persons enrolling in obesity clinics to as high
as 25% of patients undergoing surgical treatment for obesity. Among persons identifying
themselves as binge eaters, binge eating disorder (see Chapter 31) is somewhat more
prevalent (20%) than the night eating syndrome (15%). It occurs among about 5% of
those presenting for the treatment of insomnia (although other sleep-related eating distur-
bances are also seen in which patients are either partially or totally unconscious).

BEHAVIORAL FEATURES

Much of what we know about the night eating syndrome is derived from a study by
Birketvedt and colleagues. It revealed that the food intake of obese night eaters was some-
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what greater than that of obese control subjects (2,930 kcal vs. 2,334 kcal). The more
striking difference between the two groups was in the temporal pattern of their food in-
take. Figure 32.1 shows that the cumulative caloric intake of the night eaters lagged be-
hind that of the control subjects so that, by 6:00 P.M., they had consumed only 37% of
their daily intake compared to 74% by the controls. The food intake of the controls
slowed during the evening, while that of the night eaters continued at a rapid pace until
after midnight. During the period from 8:00 P.M. to 6:00 A.M., the night eaters consumed
56% of their caloric intake, compared to 15% for the control subjects.

Changes in the mood of the night eaters were also distinctive. Their average mood,
measured on a 10-cm visual analogue scale, was 5.1 out of the possible 10.0, significantly
lower than the 7.8 of controls. They also showed a striking difference in the diurnal pat-
tern of mood: In contrast to the usual improvement in the mood of depressed persons
during the evening, that of the night eaters fell.

The night eaters suffered from both sleep onset insomnia and sleep maintenance in-
somnia, awakening 3.6 times per night compared to 0.3 times for the controls. Half of
the awakenings of the night eaters were associated with food intake; none of the controls
ate when they awoke. This food intake did not constitute a “binge.” In fact, it was of
only moderate size, averaging 271 kcal. The carbohydrate content of these “snacks” was
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FIGURE 32.1. Twenty-four-hour pattern of cumulative food intake and mood. The cumulative food
intake of the night eaters lags behind that of the control subjects until 11:00 P.M. and then greatly
exceeds it. Daytime mood of the night eaters is lower than that of the controls and falls during the
evening. Error bars represent standard deviations.
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high (70% compared to 47% for their food intake during the rest of the day) and the car-
bohydrate-to-protein ratio of the nighttime snacks was also elevated, at 7:1. This nutrient
pattern (a high carbohydrate-to-protein ratio) increases the availability of tryptophan for
transport into the brain, and its conversion into serotonin with its sleep-promoting prop-

erties.

NEUROENDOCRINE FEATURES

The neuroendocrinology of the night eating syndrome was also investigated by Birketvedt
and colleagues. They found highly significant differences between night eaters and con-
trol subjects in plasma levels of melatonin, leptin, and cortisol. As shown in Figure 32.2,
plasma melatonin levels at night in the night eaters were significantly lower than those of
controls, and there was no difference between the melatonin levels of overweight and
normal-weight night eaters. As expected, plasma leptin levels were considerably higher
among overweight subjects than among normal-weight ones, both for night eaters and
controls. The big difference between the night eaters and control subjects lay in their
nighttime responses. The nighttime plasma leptin concentrations of the night eaters did
not rise in contrast to the expected rise among the control subjects. The 24-hour plasma
cortisol levels of the night eaters were higher than those of the controls. It is worthy of
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FIGURE 32.2. Twenty-four-hour plasma melatonin levels in night eaters (7 overweight, 5 normal
weight) and control subjects (10 overweight, 7 normal weight). Asterisks indicate significant differ-

ences between the two groups.



186 II. EATING DISORDERS

note that the timing of the peaks and nadirs of these three neuroendocrine measures did
not differ between night eaters and controls. Apparently, there was no displacement of
the neuroendocrine circadian rhythms of the night eaters in contrast to the apparent
phase delay in their eating behavior.

Thus, night eating syndrome appears to be a unique combination of eating disorder,
sleep disorder, and mood disorder. A distinctive neuroendocrine pattern helps to link
these three dimensions. The blunting of the nighttime rise in melatonin may contribute to
the sleep maintenance insomnia of the night eaters. Lowered levels of melatonin have
been reported in depression and may contribute to the generally lowered mood of the
night eaters. The failure of leptin to rise at night must limit its expected nighttime sup-
pression of appetite and may permit the breakthrough of hunger impulses, further dis-
rupting sleep. The finding of elevated serum cortisol levels in the night eaters supports the
clinical observation, derived from long-term psychotherapy and reported in 1955, that
persons with the night eating syndrome may be manifesting a specific type of response to
stress.

TREATMENT

Treatment of the night eating syndrome has not been considered since the author’s origi-
nal 1955 report. In that report, it was noted that long-term psychodynamic psychothera-
py was associated with improvement in the night eating behavior of some patients. Anec-
dotal reports to the author from night eaters who have explored treatment options
suggest that selective serotonin reuptake inhibitors have been helpful, as might be ex-
pected from their favorable effects on disturbances in mood and sleep. In view of the lack
of rise in nighttime melatonin, provision of such agents at bedtime would seem a rational
option.

Further research on the night eating syndrome is needed. It will be important to as-
sess the validity of the diagnostic criteria and the robustness of the neuroendocrine find-
ings to date. Studies of treatment are also needed.
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Eating Disorders in Males

ARNOLD E. ANDERSEN

Despite being mentioned among the first case presentations in the English language 300
years ago, males with eating disorders have at times been ignored, neglected, dismissed
because of statistical infrequence, or legislated out of existence by theoretical dogma. In
this chapter, the basic body of information concerning males with eating disorders is pre-
sented in two overlapping but relatively distinct categories: (1) well-established facts
based on sound scientific studies; and (2) highly probable information based on less com-
plete studies or clinical experience.

WELL-ESTABLISHED FACTS
Diagnosis and Clinical Features

The diagnostic criteria for males with anorexia nervosa are similar to those for females
(see Chapter 28), but the symptomatic marker of reproductive hormone abnormality
(viz., loss of sexual appetite secondary to lowered testosterone) develops in a gradual
manner unlike the more abrupt cessation of menses among females. Doctors are less
likely to think of the diagnosis of anorexia nervosa in males. The diagnosis of bulimia
nervosa is probably not gender-biased.

Males are affected by similar comorbid psychiatric conditions to those affecting fe-
males, especially mood and personality disorders. Contrary to previous assumptions,
males are more severely afflicted by osteopenia and osteoporosis, with lower bone min-
eral density than equivalent female patients.

The notion of “reverse anorexia nervosa,” sometimes called “muscle dysmorphia,”
has become well-established. It occurs almost exclusively in males and is characterized by
the subjective thinness even when highly muscular. It is often associated with the abuse of
anabolic steroids.
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Epidemiology and Etiology

Males with eating disorders have been reported since 1689. The findings from recent
community-based epidemiological studies of anorexia nervosa and bulimia nervosa sug-
gest a ratio of one male case to about six female cases. In clinic samples, the ratio is some-
what lower with 10 to 20% of cases of anorexia nervosa being male. Male cases of
bulimia nervosa are uncommon. In contrast, in binge eating disorder the gender ratio ap-
pears to approach one-to-one. In preadolescent cases (of anorexia nervosa), about one-
fourth of cases are males (see Chapter 37).

In Western societies, men are clearly exposed to less general sociocultural pressure to
be slim and to diet, with only 10% as many articles and advertisements promoting diet-
ing in magazines read by young males compared to young females. (See Chapter 19 for a
discussion of media influences on body image and dieting.) Beginning in elementary
school, boys are less likely to consider themselves in need of dieting but are equally dis-
satisfied with their body image. As many boys want to become bigger as want weight
loss, and all want to be more muscular. Dieting in males is more likely to be related to
participation in sports, past obesity, gender identity conflicts, and fear of future medical
illness, than sociocultural endorsement of dieting. Adult males describe themselves as
overweight at weights 15% higher than females (with reference to ideal body weights).
Women feel thin, generally, only when below 90% of ideal body weight, whereas men
rate themselves as thin when as high as 105% of ideal weight.

The idealized body image for males is increasingly that of a V-shaped upper body—
muscular, moderate in weight, with virtually no fat—as evidenced by changes in action
toys and media ideals. More and more skin exposure is apparent in advertisements di-
rected toward males, with particular emphasis on well-defined abdominal and chest mus-
cles (“six-packs” and “pecs,” respectively). Desire for decreased weight is concentrated
among specific subgroups of men, for example, those who wrestle. With regard to the in-
fluence of sexual orientation, desire for weight loss among men is ranked in the following
order: heterosexual females > gay males = lesbian females >> heterosexual males. While
the frequency of homosexual orientation among males with eating disorders is high at ap-
proximately 20%, it should be noted that this still applies to only a minority of cases.
Nevertheless, homosexual orientation is an established risk factor. Another established
risk factor is premorbid obesity, which is present in about 50% of cases.

Treatment

The basic principles of treatment in males and females are similar: restoring normal weight;
interrupting abnormal behaviors; treating comorbid conditions; helping patients think dif-
ferently about the value of weight loss or shape change; and preparing them for reintegra-
tion into their sociocultural, gender-specific roles. Restoration of a healthy weight in males
leads to increased testosterone, but 10-20% are left with some testicular abnormality.

Indications for hospitalization are independent of gender. There has been increasing
recognition of bias against the treatment of males, with many programs refusing to admit
males or lacking gender-specific components. Males with eating disorders appreciate
working with clinicians who are sensitive to male concerns. Anorexia nervosa is more
ego-alien to males than to females. Women with eating disorders may stigmatize males
with eating disorders, who often feel isolated in therapeutic groups of women.
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Outcome

Being male is not an adverse prognostic factor. Men respond well to competent treat-
ment, with short- and long-term outcome being equal to that of females. Pre-illness
sexual fantasy or behavior improves prognosis.

PROBABLE FACTS
Diagnosis and Clinical Features

Males with eating disorders score lower on the Eating Attitudes Test (EAT) and in the
Drive for Thinness score on the Eating Disorder Inventory (EDI), but are equally dis-
tressed on the Beck Depression Inventory and the Minnesota Multiphasic Personality In-
ventory (MMPI), suggesting that screening questionnaires may not be asking the perti-
nent questions of males. Compared to females, males with eating disorders are more
likely to have substance abuse as a comorbid condition. Recent pilot studies have re-
ported that males with anorexia nervosa also suffer from decreased brain size secondary
to self-starvation. Binge eating disorder may go unrecognized because overeating in males
is less likely to provoke attention.

Epidemiology and Etiology

There appears to be a rough correlation between the prevalence of anorexia nervosa
and the degree of social reinforcement for slimming, suggesting a dose-response curve
independent of gender. (See Chapters 19, 45, and 47 for further discussion of socio-
cultural influences on eating disorders.) The two genders probably experienced parallel
increases in the incidence of eating disorders until the mid-1980s. About this time,
however, the distressed, cachetic appearance of the first males with AIDS decreased the
value of slimness in men and returned the idealized image in males to one of more
muscularity. Testosterone may have some protective effect on the development of eat-
ing disorders by creating a mesomorphic, athletic appearance that is incompatible with
severe starvation.

Changes in secondary sexual characteristics and social functioning during puberty
cause less distress in males, who are therefore less likely to use eating disorders as a de-
fense against maturation. The decreasing age of puberty may have affected boys less than
girls.

Treatment

More than one male patient in a treatment program yields benefits such as the possibility
of male-only patient groups, thereby allowing greater openness and confidence. It also
helps patients to explore gender-specific aspects of etiology. Gender has less influence on
treatment in severe cases. With increasing weight, male manifestations of increased tes-
tosterone include flirting, masturbation, and sexual comments. Males are more likely to
benefit from weight training during treatment, since many develop prominent abdominal
fatness on weight restoration and, as a result, quickly return to dieting.
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Outcome

As with females, males have a worse prognosis when they have a very low weight or a
long-established low weight, marked comorbidity, or an unsupportive family. Negative
prognostic features also include failure to achieve a truly normal weight and lack of fol-
low-up treatment.

CONCLUSIONS

There are many similarities in the clinical features, epidemiology, etiology, treatment, and
outcome for males and females with eating disorders, sufficient similarities to allow the
clinician to identify cases and undertake the essentials of treatment. It is clear, however,
that the experience of being male in our society, from conception on, differs from that of
being female. These differences include the effect of a steady state of gonadotropin, the
percent of body fat needed for pubertal onset, the psychosocial experience of puberty, the
genomic influence on body shape, as well as possible differences in how precursor amino
acids for neurotransmitter synthesis are metabolized in the brain. In addition, the
sociocultural environment differs from birth on in its reinforcement for dieting and
weight loss, and these differences are evident even in elementary school.

Clinicians may be confident in diagnosing males with eating disorders, certain that
early comprehensive treatment and good follow-up not only reduce mortality and mor-
bidity but also increase quality of life. In both genders, the goal of complete cure, defined
by return to gender-specific cultural normality (not perfection), is achievable.
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Anxiety, Depression,
and Eating Disorders

CYNTHIA M. BULIK

The earliest clinical descriptions of anorexia nervosa and bulimia nervosa noted the fre-
quent presence of both depression and anxiety. Subsequent investigations using struc-
tured diagnostic methodology in clinical and epidemiological samples and in family stud-
ies have verified those early observations. Of the many possible models of comorbidity,
five are particularly plausible to explain the relation among eating, affective, and anxiety
disorders. Each of these models yields a unique set of predictions.

Model One posits that depression and anxiety are sequelae of eating disorders. It
predicts that depression and anxiety would not be apparent in individuals with anorexia
nervosa and bulimia nervosa prior to the development of an eating disorder. Moreover,
unless one posits a permanent scarring effect, this model predicts the alleviation of anxi-
ety or depressive symptoms with recovery from the eating disorder.

Model Two, the converse of Model One, posits that eating disorders are sequelae of
affective or anxiety disorders. It predicts a pattern of onset in which depression or anxiety
manifest prior to the onset of eating disorders.

Model Three, the forme fruste model, posits that eating disorders are expressions of
an underlying depressive or anxiety disorder. Eating disorders may be age- and gender-
specific manifestations of depression or anxiety, with etiological factors completely
shared among the classes of disorders.

Model Four posits that eating, anxiety, and affective disorders are different expres-
sions of the same underlying causal factor (e.g., neuroticism or neuroendocrine distur-
bance).

Model Five posits that whereas eating, affective, and anxiety disorders are unique
sets of conditions, they may share some etiological factors. It makes no predictions about
whether the eating, depressive, or anxiety disorders manifest first but predicts the exis-
tence of both shared and independent etiological factors across the disorders.

Given these five models of comorbidity, how can extant data assist with illuminating
the nature of the relationship among these three disorders?
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ANOREXIA NERVOSA AND ANXIETY DISORDERS
Clinical Manifestations

Anxiety in anorexia nervosa manifests in several forms. During the acute phase of the ill-
ness, women with anorexia nervosa are pervasively anxious about issues related to shape,
weight, and food. Slight increases in weight or transgressions of rigidly prescribed dietary
rules result in severe anxiety. Parallels have also been drawn with obsessive—compulsive
disorder, because individuals with anorexia nervosa display preoccupation with food, eat-
ing, weight, and exercise. Retrospective clinical information suggests that women with
anorexia nervosa have premorbid obsessional traits that become exaggerated during the
acute phase of the illness, possibly secondary to starvation. Outcome studies indicate that
those who remain ill retain high scores on obsessionality indices, whereas the scores of
those who recover approach those of healthy controls. (See Chapter 40 for a discussion of
the course and outcome of eating disorders.)

Nature of the Comorbid Relationship

Both clinical and epidemiological data support substantial comorbidity between anorexia
nervosa and anxiety disorders. Clinical studies have consistently noted elevated rates of
anxiety disorders in women with anorexia nervosa. The most methodologically sophisti-
cated studies suggest that well over half of women with anorexia nervosa report the life-
time presence of an anxiety disorder—most commonly generalized anxiety disorder, ob-
sessive—compulsive disorder, and social phobia. Moreover, most studies indicate that the
onset of anxiety disorders usually precedes the onset of anorexia nervosa. Whereas this
pattern of onset may simply reflect the natural course of the two disorders (i.e., the aver-
age age of onset of some anxiety disorders is younger than the average age of onset of an-
orexia nervosa), it may also indicate that childhood anxiety represents one significant
pathway toward the development of anorexia nervosa.

Clinical samples may artifactually identify significant associations that do not exist
in the community because of differential referral. Epidemiological studies provide esti-
mates of comorbidity that are not confounded by treatment seeking. In a population-
based sample of over 2,000 female twins, odds ratios for generalized anxiety disorder,
phobias, and panic disorder were significantly elevated in women with varyingly strin-
gent definitions of anorexia nervosa. Thus, the presence of anorexia nervosa significantly
increases patients’ risk of also suffering from a comorbid anxiety disorder.

ANOREXIA NERVOSA AND MAJOR DEPRESSION
Clinical Manifestations

Clinical observation of women with anorexia nervosa commonly reveals depressed or flat
affect, feelings of hopelessness and guilt, a sense of worthlessness, paralyzingly low self-
esteem, irritability, insomnia, and suicidal ideation and attempts. Retrospective reports
indicate that both patterns of onset occur—depression before anorexia nervosa and vice
versa. Although depressed mood can occasionally improve with refeeding, several me-
dium- and long-term outcome studies suggest that depression may persist even after re-
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covery. In addition to the frequent comorbid pattern, family history studies have shown
that relatives of individuals with anorexia nervosa are at significantly greater risk for ma-
jor depression than relatives of healthy controls.

Nature of the Comorbid Relationship

Studies on clinical samples of women with anorexia nervosa that have used structured
psychiatric diagnostic instruments have suggested a wide range of estimates (20-80%)
for the percentage of women who report at least one episode of lifetime major depression.
Epidemiological data are somewhat scarce due to the relative rarity of the condition;
however, extant studies suggest that major depression is the most commonly observed
comorbid psychiatric disorder in women with anorexia nervosa.

The nature of this comorbid relation has been explored directly using twin studies.
This approach allows one to determine the extent to which shared genetic and shared en-
vironmental factors contribute to the development of each disorder. The results suggest
not only the presence of unique sets of genes that contribute independently to anorexia
nervosa and to depression, but also a shared genetic component indicating the existence
of some genes that contribute to both anorexia nervosa and depression. Thus, the two
disorders may be influenced by shared genetic factors.

BULIMIA NERVOSA AND ANXIETY DISORDERS
Clinical Manifestations

The high prevalence of anxiety disorders in women with bulimia nervosa has fueled sev-
eral etiological theories in which anxiety is the central feature. These include the anxiety
reduction model, which focuses on the potential anxiolytic effects of both bingeing and
purging behavior, models that liken bingeing and purging to obsessive-compulsive behav-
iors, and models that focus on the role of heightened social anxiety in fueling body dissat-
isfaction and bulimic eating behaviors and attitudes. Clinically, the most commonly ob-
served comorbid anxiety disorders in women with bulimia nervosa are social phobia and
generalized anxiety disorder.

Nature of the Comorbid Relationship

The most rigorous studies using structured diagnostic tools suggest the presence of life-
time anxiety disorders in well over half of women with bulimia nervosa in both clinical
and community samples. Anxiety disorders predate the emergence of an eating disorder
in the majority of cases. Such findings across studies have led researchers to suggest
that early-onset anxiety disorders may be an etiological factor for bulimia nervosa. Ge-
netic epidemiological studies have further explored the nature of this association by ex-
amining the multivariate structure of the genetic relationship among bulimia nervosa,
phobias, generalized anxiety disorder, panic disorder, major depression, and alcoholism.
These analyses have identified shared genetic factors across bulimia nervosa, phobias,
and panic disorder, thus siting bulimia within the genetic “family” of these anxiety dis-
orders.
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BULIMIA NERVOSA AND MAJOR DEPRESSION
Clinical Manifestation

Depression is common in women with bulimia nervosa. On the basis of psychometric
data, it has been suggested that the nature of the depressive features differs somewhat be-
tween individuals with major depression only and those with depression associated with
bulimia nervosa. Like anorexia nervosa, both orders of presentation occur—bulimia
nervosa prior to depression and vice versa. Individuals with bulimia nervosa may con-
tinue to experience depression even after recovering from the eating disorder. In addition,
relatives of women with bulimia nervosa are at significantly greater risk for depression
than relatives of healthy controls. Further associations between bulimia nervosa and de-
pression have been suggested based on the observation that women with bulimia nervosa
respond to antidepressant medication (see Chapter 58). Although important, drawing
conclusions regarding etiology based on treatment response is ill-advised.

Nature of the Comorbid Relationship

Clinical samples of women with bulimia nervosa have routinely reported high preva-
lences of lifetime comorbid affective disorders. These high rates have been demonstrated,
in part, to be an artifact of Berkson’s bias—that individuals with more than one diagnosis
are more likely to seek clinical care, thereby artificially inflating comorbidity rates ob-
served in clinical samples. An excellent study from New Zealand by Bushnell and col-
leagues found the prevalence of affective disorders to be significantly higher in a clinically
ascertained sample of women with bulimia nervosa than in a randomly selected popula-
tion sample of women with the disorder. However, the prevalence of depression in the
community sample of bulimic women was still significantly higher than the rates of de-
pression in population-based controls. Other population-based studies have consistently
shown that major depression is the most commonly observed comorbid condition in
women with bulimia nervosa.

The nature of this comorbid relationship with major depression has also been ex-
plored directly using the twin design. Similar to the study of depression and anorexia
nervosa, the results revealed a moderate genetic correlation between bulimia nervosa and
major depression—suggesting either the presence of some genes that predispose to both
disorders or a shared genetic effect. The result also suggests that the two disorders are not
the result of the same environmental risk factors predisposing to both disorders.

CONCLUSIONS

Returning to the models of comorbidity, the data reviewed enable tentative conclusions
to be drawn regarding the nature of the comorbid relationship among eating, affective,
and anxiety disorders. There is little evidence to support the theory that depression and
anxiety are simply sequelae of eating disorders (Model One). The strongest counterevi-
dence to this argument is the frequent observation that depression and anxiety disorders
predate the onset of both anorexia nervosa and bulimia nervosa. Especially for the rela-
tion between eating and anxiety disorders, there is reasonable support for the notion that
anxiety may represent a pathway of risk for the development of eating disorders in a sub-
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stantial number of cases (Model Two). There is little support for the notion that anorexia
nervosa or bulimia nervosa represent a forme fruste of depression or anxiety (Model
Three). These disorders are not universally comorbid and information from genetic epi-
demiological studies disconfirms the notion of a single, shared etiological factor. Support
for Model Four is less clear. Additional studies are required at the neurocognitive and
neurohormonal level to determine whether single underlying causal mechanisms may pre-
dispose to each of these sets of disorders. At this stage, the most compelling model allows
for the existence of both shared and specific etiological factors (Model Five). Indeed,
there is some suggestion of shared genetic factors among these classes of disorders. As we
progress further in our understanding of comorbidity, we may be able to identify more
precisely the nature of the common as well as specific etiological factors.
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Eating Disorders
and Addictive Disorders

G. TERENCE WILSON

The binge eating that is a prominent feature of many eating disorders shares many simi-
larities with substance abuse. People with binge eating and substance abuse report crav-
ings to consume the substance. Both groups experience a sense of loss of control and re-
port using the substance to regulate their emotional state and cope with stress. Both
become preoccupied with their problem, make repeated attempts to stop, and seek to
keep it secret. Many experience both eating and alcohol or drug problems, sometimes si-
multaneously. Accordingly, binge eating (and, by extension, eating disorders) have been
viewed as addictive disorders.

THE ADDICTION MODEL OF EATING DISORDERS

The addiction model of binge eating (and eating disorders) assumes that particular indi-
viduals are biologically vulnerable to certain foods that can cause chemical dependence;
that patients must abstain from these toxic foods (chemicals); and that since eating disor-
ders and addictive disorders are essentially different expressions of the same underlying
problem, the treatment of eating disorders should not differ fundamentally from that of
substance abuse.

The similarities between binge eating and substance abuse may seem obvious, but
they obscure fundamentally important differences. Addiction or chemical dependency is
characterized by the phenomena of tolerance, physical dependence, and withdrawal reac-
tions. No credible scientific evidence shows that these phenomena apply to eating disor-
ders. The biological consequences of food hardly make it an addictive substance, just as
the biological effects of activities such as sex, sleep, and exercise do not make these be-
haviors physiologically addictive. Starvation, or the withdrawal of food, produces a spe-
cific constellation of physiological and psychological symptoms, including irritability and
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distractibility, preoccupation with food and weight, and binge eating. But these starvation
symptoms are not equivalent to drug withdrawal effects. A key assumption of the addic-
tion model of eating disorders is that food is a drug, and that it can therefore have psy-
choactive effects on mood and behavior. However, the evidence indicates that the effects
of food are different from those of psychoactive substances, and foods have little, if any,
pharmacological effect.

Selective cravings for particular foods are often cited as evidence that individuals
who crave them are addicted to food. “Carbohydrate craving” is often viewed as a con-
tributing cause of eating disorders. The notion of carbohydrate craving is based on the
premise that carbohydrates increase the transport into the brain of tryptophan relative to
other, large neutral amino acids. This increase enhances serotonin synthesis, which in
turn is thought to reduce negative mood. Although tryptophan depletion may be a trigger
for increased eating in patients with bulimia nervosa (see Chapter 49 for a discussion of
the role of serotonin in eating disorders), there is no evidence that carbohydrate con-
sumption or tryptophan repletion relieve negative mood.

Several well-controlled studies show that patients with bulimia nervosa do not pref-
erentially consume simple carbohydrates during binge eating. When the eating of bulimia
nervosa patients and that of normal controls is studied directly in the laboratory,
macronutrient selection is found to be similar for both groups. The essential appetitive
abnormality in bulimia nervosa lies in the control of quantity of food consumed, not in
the consumption of a specific macronutrient. The same holds true for patients with binge
eating disorder.

Loss of control characterizes binge eating. But this phenomenon differs from the
concept of loss of control as used in the addiction-as-disease theory of alcoholism. The
notion there is that the ingestion of alcohol triggers an uncontrollable biochemical reac-
tion to continue drinking that overrides all reason or choice. Bulimia nervosa patients do
not invariably lose control and binge despite violating their dietary restraint by ingesting
a “forbidden” food, especially if they know they cannot subsequently purge. Uncon-
trolled binge eating in bulimia nervosa is explained by a combination of nutritional depri-
vation and psychological mechanisms (see also Chapter 18).

The addiction model of eating disorders focuses too narrowly on binge eating, the
symptom most closely resembling psychoactive substance abuse. But binge eating is but
one facet of bulimia nervosa (and is not even present in many eating disorders—see
Chapters 28, 29, and 30). The cognitive-behavioral model of the processess that maintain
bulimia nervosa details how binge eating is largely a product of rigid and unhealthy di-
etary restraint. The latter is driven by the desire to restrict eating in order to lose weight,
which is a function of negative self-evaluation and dysfunctional concerns about body
weight and shape (see Chapter 54). There are no comparable mechanisms operating in
substance abuse disorders: The substance abuse is not a product of sobriety.

Therapeutic Implications of the Addiction Model

The addiction model of treatment prescribes unremitting dietary restraint, featuring abso-
lute avoidance of particular foods and a highly structured eating pattern, resulting in a
sense of powerlessness over food. In contrast to the addiction model, cognitive-behavior-
al therapy is designed to reduce dietary restraint and modify abnormal attitudes about
the importance of body weight and shape (see Chapter 54). In cognitive-behavioral ther-
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apy, both the physiological sequelae of caloric deprivation and the psychological costs of
self-denial are addressed by the establishment of regular, nutritionally balanced meals and
the introduction of previously avoided foods into a flexible diet.

Evidence supporting the effectiveness of the leading addiction-based treatment for
eating disorders (the 12-step approach) is lacking. Unlike the 12-step approach, cogni-
tive-behavioral therapy has been extensively evaluated in controlled clinical trials (see
Chapter 54). It produces broad and lasting reductions in binge eating and the other hall-
mark symptoms of bulimia nervosa, and has a similar effect in binge eating disorder (see
Chapter 63). The consistent success of methods derived from a model that is so at odds
with the addiction approach challenges the fundamental premises of the latter.

COMORBIDITY OF EATING AND SUBSTANCE ABUSE DISORDERS

Eating disorders may not be a form of psychoactive substance abuse, but the two disor-
ders co-occur at a rate that is greater than chance. Rates of lifetime substance abuse are
significantly higher in both clinical and community samples of individuals with anorexia
nervosa and bulimia nervosa, but not among those with binge eating disorder. However,
the association between eating disorders and substance abuse disorders is not a specific
one. Rates of substance abuse tend to be elevated among patients with psychiatric disor-
ders in general, indicating that patients with psychological problems are more likely to
abuse alcohol or drugs. Moreover, there are data showing that the comorbidity of anxiety
and mood disorders with anorexia nervosa and bulimia nervosa is higher than that of
substance abuse disorder and eating disorders (see Chapter 34).

Evidence regarding whether individuals with both an eating disorder and a substance
abuse disorder are a distinctive subgroup is mixed. Some studies show overlapping psy-
chopathology, whereas others indicate that patients with both disorders differ in degree
of psychiatric disturbance from those with an eating disorder only. It does not appear
that a history of substance abuse is a negative prognostic indicator for success in treating
bulimia nervosa.

Alcohol-dependent patients with an eating disorder are younger than those without
an eating disorder. Eating disorders generally precede the development of substance
abuse, leading some investigators to conclude that an eating disorder is a risk factor for
alcohol dependence.

Mechanisms Linking Eating Disorders and Substance Abuse Disorders

The addiction model is a prototypical example of the shared etiology view of the comor-
bidity between eating and substance abuse disorders. The shared etiology hypothesis is
that eating and substance abuse disorders are different expressions of the same underly-
ing vulnerability. However, several lines of evidence fail to provide empirical support for
this hypothesis.

First, the association is not a specific one. Whereas there is good evidence of a recip-
rocal causal link between alcohol dependence and anxiety disorders, no such connection
has been established between substance use disorders and eating disorders. Second, the
pattern of familial transmission of the two sets of disorders is inconsistent with the notion
of a common causal factor. The data do show that first-degree relatives of patients with
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eating disorders have higher rates of substance abuse disorder than community controls,
and in a case-control study of the development of bulimia nervosa, alcohol problems in
parents were a specific risk factor for bulimia nervosa. But the familial aggregation of
substance abuse in probands with bulimia nervosa is independent of bulimia nervosa,
and the findings of a twin study of the association between the disorders suggested that
their genetic risk factors were different. If a common underlying mechanism is responsi-
ble for both sets of disorders, there should be a reciprocal relationship in familial trans-
mission, with higher rates of eating disorders in the first-degree relatives of alcoholics. Yet
the available evidence does not show familial crossover between eating disorders and al-
cohol dependence. The rate of eating disorders among the relatives of alcoholics is no
higher than the rate among the relatives of controls.

CLINICAL RECOMMENDATIONS

Given the association between eating disorders and psychoactive substance abuse,
women seeking treatment for eating disorders should be routinely screened for the pres-
ence of substance abuse. Similarly, women in treatment primarily for substance abuse
problems should be assessed for disturbances in eating. In cases where eating and sub-
stance abuse disorders co-occur, the latter should generally be treated first. Once the sub-
stance abuse problem is under control, attention can then be directed to the eating prob-
lem. If the alcohol or drug abuse is not severe, it may be possible to treat the two
problems simultaneously.

CONCLUSION

Despite the absence of empirical support and its conceptual weaknesses, the addiction
model of eating disorders remains influential in some countries (particularly the United
States). Haddock and Dill point out that the adherence to the addiction model of eating
disorders is a specific instance of a more general societal belief in the putative psychoac-
tive properties of food. This more general notion has similarly proved resistant to the ac-
cumulation of unsupportive scientific findings. Fundamental to belief in the addiction
model of food is the well-documented finding that explaining unwanted or puzzling
behavior in terms of some unknown disease state enjoys popular appeal. But simply
relabeling a problem does not advance our understanding of it, nor in this case has it led
to a treatment that has been shown to be effective.
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Personality and Eating Disorders

STEPHEN A. WONDERLICH

Clinicians, theorists, and researchers have a long-standing interest in the relationship be-
tween personality and eating disorders. While early clinical descriptions emphasized the
predispositional risk of personality traits for eating disorders, more recent conceptualiza-
tion and research have examined how eating disorders may modify personality traits,
whether certain mechanisms increase the risk of both eating disorders and certain person-
ality characteristics, as well as the effect of personality on clinical presentation, course,
and treatment of anorexia nervosa and bulimia nervosa. However, this literature contin-
ues to be plagued by conceptual and methodological problems, and debates about the na-
ture and measurement of personality.

CONCEPTUAL AND METHODOLOGICAL DEBATE

The categorical approach to understanding personality, represented by the Diagnostic
and Statistical Manual of Mental Disorders (DSM) and the International Classification of
Diseases (ICD), has come under increasing attack as a model of personality disturbance.
The main criticisms include: (1) Most empirical data suggest that personality traits and
disorders are continuously distributed as dimensions rather than bimodal categories; (2)
cutoff points for “diagnoses” are arbitrary; (3) inadequate agreement between different
personality measures (i.e., poor convergent validity); (4) poor discriminant validity be-
tween categories, resulting in marked comorbidity; (5) personality disorder categories
typically do not show stability over time; and (6) extreme heterogeneity within polythetic
diagnostic concepts (e.g., the 93 possible expressions of borderline personality disorder in
DSM-III-R).

Although the debate continues, there is an increasing call for different approaches to
the conceptualization and measurement of personality and its disorders. The most com-
mon recommendation is to move to a dimensional trait perspective. This offers numerous
advantages: (1) The dimensional model is more consistent with empirical evidence sug-
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gesting that personality disorders represent exaggerations of underlying normal personal-
ity traits; (2) assessment of basic personality traits, rather than the diagnosis of a person-
ality category, helps to diminish problems associated with determining the diagnostic
threshold for a category, avoids diagnostic overlap with other personality disorders, and
also allows the assessment of adaptive personality traits; and (3) dimensional models en-
hance statistical reliability and validity. Although there continues to be uncertainty about
which model of normal personality best represents the underlying foundation for person-
ality disorders, the Five-Factor Model continues to receive empirical support and several
new measures, consistent with the Five-Factor Model, are increasingly in use.

PERSONALITY AND EATING DISORDERS:
DIRECTION OF ASSOCIATION

The potential relationships between eating disorders and personality have been frequently
discussed in the literature: (1) Personality predisposes to, or increases the risk of, develop-
ing eating disorders; (2) elevations in personality traits or disorders are a simple compli-
cation, consequence, or scar of the eating disorder; and (3) eating disorders and personal-
ity share no causal relationship and both are either influenced by a third variable or,
perhaps, rest on the same spectrum of disturbance. However, only rarely have empirical
studies explicitly tested any of these models. Furthermore, it is possible that any personal-
ity trait may be a precipitant, scar, or correlate of a given eating disorder. This relation-
ship has been demonstrated previously in the mood disorder literature, where neuroti-
cism has been shown to be a vulnerability factor for the development of depression, a
predictor of chronic course, a marker for the acute influence of state effects of depression,
as well as a residual scar of the depressive state.

ANOREXIA NERVOSA, PERFECTIONISM, AND
OBSESSIVE-COMPULSIVE PERSONALITY DISORDER

Numerous clinical and empirical reports converge to describe the personality style of the
patient with the restricting type of anorexia nervosa (see Chapter 29) as obsessional, so-
cially inhibited, compliant, and emotionally restrained. Individuals with the bulimic type
of anorexia nervosa tend to exhibit a more impulsive and extroverted personality style
more similar to that seen in bulimia nervosa. However, many of these studies have been
limited by the fact that they assessed patients in a state of starvation, which may signifi-
cantly affect personality measurement. Some evidence suggests that many of these traits
endure after recovery. While some researchers consider personality characteristics after
recovery as indicative of premorbid personality vulnerability, this view is controversial
because these characteristics may also reflect the scarring effect of the eating disorder.
Thus, in spite of the impressive clinical convergence over the personality traits character-
istic of patients with anorexia nervosa, it has proven difficult to determine if such a con-
stellation reflects a cause or effect of the eating disorder.

The trait of perfectionism, which refers to a tendency to expect a greater perfor-
mance from oneself or others than is required for a given situation, has recently received
increased attention in studies of patients with anorexia nervosa. Evidence suggests that
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perfectionism is high among malnourished patients and appears to persist even after long-
term recovery. A community-based case-control study by Fairburn and colleagues found
perfectionism to be a specific antecedent risk factor. Such finding are intriguing because
of the overlap between perfectionism and obsessive—compulsive personality disorder
(OCPD), both of which have been shown to be elevated in samples of patients with re-
stricting anorexia nervosa. Furthermore, blind retrospective chart reviews indicate that
patients with anorexia nervosa are much more likely to show evidence of premorbid
OCPD than are control subjects, and a 10-year follow-up of adolescent patients found
higher than expected levels of OCPD, in spite of weight restoration.

In an effort to overcome the limitations associated with studying patients with
anorexia nervosa, a recent family study by Lilenfeld and colleagues provided additional
information suggesting that perfectionistic, obsessive—compulsive personality styles may
be a risk factor for the development of anorexia nervosa. In this study, anorexic individu-
als were stratified into those who showed a concurrent OCPD and those who did not.
Importantly, OCPD was elevated in the relatives of probands with anorexia nervosa, re-
gardless of whether the proband displayed OCPD. This finding may be interpreted as
supporting the idea that OCPD is part of the same phenotypic spectrum as anorexia
nervosa and the two may be expressions of a similar genotype.

ANOREXIA NERVOSA, PERSONALITY, AND CLINICAL COURSE

Although difficult to obtain, there is a small amount of data on personality predictors of
outcome in patients with anorexia nervosa. For example, prospective studies of adoles-
cent patients suggest that maturity fears, social isolation, neurotic problems, and obses-
sive—compulsive patterns of behavior predict a negative outcome. Similarly, in one study,
the temperament dimension of high persistence and the character dimensions of low self-
directedness and high self-transcendence (from Cloninger’s Temperament and Character
Inventory) were significant predictors of suicidal behavior in adult patients. Additionally,
adolescent patients who have unremitting obsessive—compulsive personality traits have a
particularly poor 10-year outcome.

BULIMIA NERVOSA, IMPULSIVE AND NARCISSISTIC PERSONALITY

Empirical studies have historically depicted patients with bulimia nervosa as impulsive,
interpersonally sensitive, and low in self-esteem. Studies of personality disorders show
that these patients have elevated rates of DSM Cluster B and Cluster C personality disor-
ders. Although there has been considerable debate about the influence of the bulimic state
(especially the mood and nutritional disturbance) on Cluster B measurement, one recent
family study indicates that substance use disorders, certain anxiety disorders, and Cluster
B personality disorders are more prevalent among the relatives of probands with bulimia
nervosa who also display concurrent substance use disorders than in the relatives of other
probands with bulimia nervosa and normal controls. This suggests that a possible famil-
ial risk factor for bulimia nervosa and substance use is expressed in the dramatic—erratic
personality style.

Trait narcissism has also received increased empirical attention. Data suggest that
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this trait, elevated in patients with bulimia nervosa compared with both normal and psy-
chiatric control subjects, also remains elevated after recovery. In these studies, narcissism
was defined as inflated self-importance and a need for attention and admiration. A recent
study by Steiger and colleagues used daily diary methodologies to assess interpersonal
transactions, self-concept, and mood, and its findings provide further support for narcis-
sistic vulnerability in these patients. Both active and remitted patients showed greater in-
creases in self-criticism and deterioration in mood following a stressful interpersonal
transition than normal controls suggesting a hypersensitivity to interpersonal experiences
that is consistent with trait narcissism. These same diary methods have also been used to
study trait impulsivity. The findings from two studies converge to suggest that patients
with bulimia nervosa and high levels of trait impulsivity tend to have binges that are less
influenced by dietary restriction and more influenced by negative mood than less impul-
sive bulimic patients. In other words, trait impulsivity may be a personality continuum
that helps to clarify the contributions to binge eating of dietary restraint and affective
disregulation (see also Chapter 18).

The findings of another family study by Lilenfeld and colleagues highlight the com-
plexity of the relationship between personality and eating disorders. Interestingly, this
study included non-eating-disordered family members of both probands with bulimia
nervosa and control subjects. It was reasoned that significant elevations in personality
traits for never-ill family members of probands with bulimia nervosa may reflect an un-
derlying personality vulnerability factor that runs in their families. The design also in-
cluded recovered and acutely ill probands with bulimia nervosa, which allowed the exam-
ination of possible scarring and state effects of personality traits. The results suggested
that (1) perfectionism, and the subconstructs of concern over mistakes and parental
criticism, represent vulnerability factors for bulimic behavior that run in families; (2) ele-
vations in interceptive awareness and stress reaction represent residual scar effects; and
(3) elevations in alienation and absorption are accounted for by the immediate state ef-
fects of bulimia nervosa.

BULIMIA NERVOSA, PERSONALITY, AND CLINICAL COURSE

Cluster B personality disorder has generally predicted a negative course for bulimia
nervosa at 1-, 3-, and 5-year outcome assessments. Also, Cluster B pathology has been a
negative predictor for treatment outcome, although one recent, large multicenter study of
cognitive-behavioral therapy and interpersonal therapy failed to confirm this finding.
Several personality traits have also predicted course and treatment outcome. For exam-
ple, as with anorexia nervosa, high persistence, low self-directedness, and high self-tran-
scendence are associated with suicidal behavior, whereas low self-directedness and high
impulsivity predict negative outcome to cognitive-behavioral therapy.

FUTURE DIRECTIONS

With the incorporation of new and more elaborate research designs, the role of personal-
ity in the eating disorders continues to be clarified. Future studies may benefit from ex-
amining variability in personality styles within eating disorder diagnostic categories
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rather than searching for correspondence between a given trait and a particular disorder.

Research is also needed on personality functioning in individuals with binge eating disor-
der (see Chapter 31).
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Childhood-Onset Eating Disorders

RACHEL BRYANT-WAUGH
BRYAN LASK

“Childhood-onset eating disorders” refers here to eating disorders with an onset before
the age of 14. The term “early onset” is also sometimes used but the usage has led to con-
fusion, since some authors refer to onset in adolescence (i.e., up to 18 years) as “early” to
differentiate it from onset in adulthood. We prefer to use the term “childhood-onset” and
make a plea for its consistent use for individuals between the ages of 7 and 13 years. (In
our experience, 7 years is the youngest age of presentation for patients with anorexia
nervosa, and incidence peaks just before 13 years.) Childhood-onset eating disorders are
sometimes further grouped according to developmental markers, for example, pre-
pubertal, pubertal, or premenarchal onset.

The eating disorders of childhood include anorexia nervosa, a discussion of which
forms the main part of this chapter; bulimia nervosa, rarely seen in clinics in patients
under the age of 14 years; food avoidance emotional disorder; selective eating; and perva-
sive refusal syndrome. (Childhood obesity is discussed in Chapter 77.)

ANOREXIA NERVOSA
Diagnostic Issues

Until relatively recently and despite evidence to the contrary, there has been dispute as to
whether “true” anorexia nervosa occurs in childhood. This uncertainty may arise partly
from difficulties applying the currently accepted diagnostic criteria for anorexia nervosa.
For example, criterion D of the DSM-IV specifies “the absence of at least three consecu-
tive menstrual cycles.” Clearly, in younger girls, it is often inappropriate to consider ab-
sence of menses as pathological, since these may not yet have commenced. Furthermore,
it is difficult to ascertain whether menstruation might “otherwise have occurred” in girls
below the age of 14 years. Also, it is difficult to calculate accurately the expected weight
of children who have been failing to grow, since expected weight is usually determined on
the basis of height and age.
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ICD-10 acknowledges the existence of prepubertal anorexia nervosa, and the diag-
nostic criteria make some allowance for it (see Chapter 28). However, these criteria still
do not take into consideration children who are some years away from their growth spurt
and pubertal development. Our clinical experience and research evidence leaves us in no
doubt that childhood-onset anorexia nervosa does occur and is a potentially serious ill-
ness that can have a poor outcome.

Epidemiology

The incidence of childhood-onset anorexia nervosa is not known. Although it is likely to
be lower than in late adolescence and early adult life, referrals to our clinics have gradu-
ally increased over the years with no evidence of abatement. Our impression is that an-
orexia nervosa is truly becoming more common in this age group.

In adults with anorexia nervosa, men are thought to account for 5-10% of cases (see
Chapter 33), whereas in children, boys have been reported to represent between 20% and
25% of referrals. It is not yet possible to state whether there is a true age-related differ-
ence in the gender ratio, or whether these younger boys are simply more likely to come to
medical attention. The limited epidemiological data concerning younger individuals sug-
gest that the gender ratio may indeed be different, but this tentative finding needs further
study.

Clinical Features

Common presenting features of childhood-onset anorexia nervosa include weight loss,
determined food avoidance, preoccupation with weight and calories, dread of fatness,
overexercising, self-induced vomiting, and laxative abuse. Obsessive—compulsive fea-
tures, often including extreme conscientiousness about schoolwork, anxiety, and depres-
sion are also common. When initially seen in the clinic, a number of children report phys-
ical symptoms such as nausea, abdominal pain, feeling full, or being unable to swallow.
Rarely is any physical cause found for these features other than poor nutrition.

Premorbidly, children with anorexia nervosa are often described as perfectionist,
conscientious, hardworking, pleasant, and “no problem” until the onset of the eating
problem (see also Chapter 36). Early feeding problems and childhood obesity are not
generally features in their histories, and very few have had any previous psychiatric disor-
der.

Although weight loss is not an essential diagnostic feature in this age group (static
weight during a period of growth is equivalent to loss of weight), all the children we have
seen have indeed lost significant amounts of weight. Weight loss in children can be rapid
and dramatic, and many are referred in an emaciated state. Accompanying dehydration is
not uncommon and is potentially dangerous. Other physical changes include the develop-
ment of lanugo hair, hypotension, bradycardia, poor peripheral circulation with skin dis-
coloration, cold peripheries, and delayed or arrested growth (also see Chapter 50).

Determined food avoidance is invariably present, although sometimes heavily dis-
guised. Children often manage to conceal their food avoidance either by taking meals
separately from the family or by pretending to eat while furtively disposing of their food.
There is typically extreme concern about weight and energy intake. An interesting differ-
ence occurs between the sexes. Girls tend to say they are dieting to be thin for aesthetic
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reasons, whereas boys often give health and fitness as their explanation. The dread of fat-
ness is often concealed or denied, although it frequently emerges during treatment.

Exercising is a popular means of weight control among these patients. Athletic activ-
ities such as running and swimming are commonly used as a socially acceptable means of
controlling weight. When restrictions are placed on such activities, children frequently re-
sort to climbing stairs and press-ups. It is not uncommon for some children to do several
hundred press-ups daily.

Self-induced vomiting and the abuse of laxatives and diuretics are less common than
in adults but they nonetheless occur in a significant minority of children. Almost invari-
ably, they are carried out secretively, and their incidence may therefore be underesti-
mated. A number of children suffer esophageal bleeding from repeated vomiting.

Investigations may reveal a number of abnormalities. Ultrasound shows uterine and
ovarian regression to an infantile state and hepatic steatosis (fatty deposits in the liver).
Investigation of the bones commonly demonstrates reduced bone density (osteopenia)
and sometimes osteoporosis. Bone age may be delayed. Biochemical investigations often
reveal vitamin and mineral deficiencies, particularly hypokalemia (potassium deficiency).
Electrocardiogram (ECG) abnormalities commonly accompany marked weight loss, and
brain scans may show a reduction of regional cerebral blood flow in the limbic system.

Prognosis

The prognosis in this age group is less than satisfactory. Between one-half and two-thirds
make a full and sustained recovery, with the remainder experiencing persistent and often
severe difficulties. Persistent amenorrhea occurs in about 30%. Complications may in-
clude delayed growth, polycystic ovaries, impaired fertility, and osteoporosis.

The illness can be conceptualized as having three stages. The first stage is character-
ized by the predominance of eating problems. In the second stage, there is a gradual im-
provement in nutritional intake and the start of a phase of intense negativism, manifested
by extreme rudeness, overassertiveness, and oppositional behavior. The third stage con-
sists of more appropriate eating and more socially acceptable ways of expressing feelings.
Children who successfully pass from the second to the third stage seem to have the best
chance of recovery.

BULIMIA NERVOSA

There are no satisfactory data regarding the incidence of bulimia nervosa in children
under the age of 14 years. The number of clinical referrals is low, and most of these chil-
dren are at the top end of the 7- to 13-year age range. The clinical features are the same
as those seen in older age groups.

FOOD-AVOIDANCE EMOTIONAL DISORDER

This eating disorder appears to be restricted to childhood. Its main feature is one of deter-
mined food avoidance. There is often a previous history of food restriction and, usually,
associated symptoms of emotional disturbance such as phobias, obsessional behavior, re-
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fusal to attend school, and depression. The food avoidance is considerably more marked
than is the case with pure emotional disorders and tends to be of the same intensity as
that seen in children with anorexia nervosa. However, the distorted body image and the
fear of gaining weight seen in anorexia nervosa are absent. Weight loss and the accompa-
nying physical complications are as severe as, or more severe than, anorexia nervosa.
This disorder might constitute a “partial syndrome” of anorexia nervosa, generally with
a better prognosis, or it might be conceptualized as intermediate between anorexia
nervosa and emotional disorder of childhood.

SELECTIVE EATING

This condition, which in some children seems to be an extension of the normal food
faddiness of preschool life (see Chapter 13), is manifested by the child’s consumption of
an extremely narrow range of foods. This is often limited to as few as four or five foods,
ones usually high in carbohydrate. Despite this restricted intake, most of these children
do not suffer from impaired growth or low weight, indicating that their energy intake is
probably sufficient. Rarely are there any accompanying problems other than those result-
ing from social restrictions. There is no overconcern about weight or shape and no dis-
torted perception of body size. The incidence of this type of eating disorder is not known,
but it is possibly more common than previously realized. Boys seem to be affected more
than girls. Any attempt to increase the repertoire of foods eaten is usually met with ex-

treme resistance. Commonly, the parents are far more distressed by the condition than the
children.

PERVASIVE REFUSAL SYNDROME

This life-threatening condition consists of a profound and pervasive refusal to eat, drink,
walk, talk, or engage in any form of self-care. Usually, a child with pervasive refusal
shows the characteristic features of anorexia nervosa, but as treatment is initiated, the
child rapidly manifests an increasing number of avoidant behaviors. Typically, the child
adopts a fetal position and quietly moans or remains totally mute except when attempts
are made to feed or in some way care for her or him. Such efforts are met with either ter-
ror or anger, along with intense avoidance. There is no evidence of organic disease. These
symptoms do not fit comfortably into any one diagnostic category. Our experience leads
us to believe that these children have often been severely traumatized, either in the form
of sexual abuse or other severe violence, and subsequently silenced. Pervasive refusal syn-
drome may eventually be conceptualized as a form of post-traumatic stress disorder.

TREATMENT

Given the potential seriousness of some of childhood-onset eating disorders, a rapidly ini-
tiated, intensive, and comprehensive treatment program is usually indicated. Essential
components of treatment include providing information and education for the parents
and child; ensuring that adults are in charge of issues concerning the child’s health and
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safety; making a decision about the need for hospitalization; drawing up clear plans for
refeeding, when required; and monitoring regularly the child’s physical state.

In most instances, family therapy or parental counseling forms the mainstay of thera-
peutic input. Individual therapy (motivational enhancement, psychodynamic or cognitive
therapy) may be a useful adjunct, while group therapy and other therapies (e.g., physio-
therapy) may be offered on an inpatient basis. Medication is required in a minority of
cases and usually takes the form of antidepressants for children with a concurrent depres-
sive disorder.
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Families of Patients
with Eating Disorders

WALTER VANDEREYCKEN

Early family theories and studies of eating disorders overemphasized mother—child inter-
actions, reflecting the myth that “parenting means mothering.” Later, the “absent father”
gradually came into the picture. Then, the importance of the whole family was stressed
by the systems theory approach. The interaction between the parental subsystem and the
children was usually analyzed in terms of communication, problem solving, boundary
setting, and so on. More recently researchers have started to focus on the specific educa-
tional role of parents. Siblings of patients with eating disorders, however, may still be
considered a “forgotten” group, and interest in married patients—their choice of part-
ners, their marital interactions, and their offspring—is still marginal. Most of these topics
are reviewed in this chapter. Other chapters address the related topics of family—genetic
studies of eating disorders (Chapter 42), risk factors for eating disorders, including
intrafamilial traumatic experiences (Chapter 44) and the impact of maternal psychopath-
ology on childrearing (Chapter 39).

FAMILY SIZE AND BIRTH ORDER

It has been suggested by some clinicians that patients with anorexia nervosa are more often
than expected only children, while others have claimed the opposite. Systematic compara-
tive studies of large clinical samples, however, have failed to reveal any significant relation
between family size and the presence of an eating disorder. Similarly, it has been suggested
that anorexic patients are more often firstborns or lastborns rather than middle children,
but again, in controlled studies, no significant differences in birth order have been observed.
Furthermore, follow-up studies of patients with anorexia nervosa have shown that neither
sibship position nor family size has prognostic significance. This finding does not exclude
the possibility, however, that in some cases, a child’s occupation of a “special” position
within the family may be linked to the development of an eating disorder.
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SIBLINGS

In the bulk of the literature on the families of patients with eating disorders, siblings oc-
cupy a strikingly marginal position, although some special attention has been paid to
twins in attempts to explore possible hereditary aspects of eating disorders (see Chapter
42), and preliminary work on sisters discordant for anorexia nervosa has been designed
to identify important environmental influences.

Compared with those in “normal” families, siblings of patients with eating disorders
seem to show a somewhat greater likelihood of developing eating and weight problems
themselves, as well as other psychiatric disorders, especially mood and substance abuse
disorder. Little systematic research has been done on these patient’s identification with,
overattachment to, and rivalry with a sibling. As noted earlier, comparison of sister pairs
may reveal differential environmental factors of etiological importance: Sisters with an-
orexia nervosa perceive more maternal control and experience more antagonism toward,
and jealousy of, their sisters than do unaffected sisters. The potentially positive role
brothers and sisters can play in either protecting their sibs from developing an eating dis-
order or in facilitating their recovery has been neglected.

FAMILY STRUCTURE AND INTERACTION
In self-report studies that reveal the “insider’s perspective” on family life, patients are
more critical of the family’s functioning than are parents. Generally speaking, patients
with eating disorders are more likely to perceive their families as having excessive appear-
ance and achievement concerns. Furthermore, it has been reported that bulimic patients
view their families as conflicted, badly organized, uncohesive, and lacking in nurturance
or caring. Patients with anorexia nervosa perceive their families as stable, nonconflictual,
cohesive, and not lacking in nurturance. Although parents in general report similar per-
ceptions, they tend to be less extreme in their reports than their daughters with eating dis-
orders.

Observational studies relying on the “outsider’s view” of how the family interacts
seem to yield a picture that only partially corresponds to the self-reported findings (the
similarity is greater for patients with bulimia nervosa than for those with anorexia
nervosa). Compared with “normals,” anorexic families show more rigidity in their family
organization, have less clear interpersonal boundaries, and tend to avoid open discussion
of disagreements between parents and children. As such, the anorexic family may be
characterized as “consensus-sensitive,” whereas the bulimic family appears more “dis-
tance-sensitive.” The latter implies stronger interpersonal boundaries, a less stable family
organization, and less avoidance of disagreements. Observers tend to see patients with
bulimia nervosa as angrily submissive to rather hostile and neglectful parents.

CHILDREARING

In the literature on the families of patients with eating disorders, the educational role of
the parents and their parenting style have been neglected to a great extent. Little system-
atic research has been focused on this aspect. From a clinical viewpoint, the most com-
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monly observed feature is the lack of adequate, joint parental authority. This means that
the parents have problems finding a balance between adequate (i.e., rational and flexible)
control of their child and allowing age-appropriate autonomy. In many cases, these prob-
lems appear to be related to the parents’ failure to reach a basic agreement about child-
rearing issues. Of course, these shortcomings in conjoint parental functioning may reflect
problems in the marital relationship.

Compared to normal adolescents, only small differences are observed in the percep-
tion of parental rearing practices as expressed by anorexia nervosa patients. They often
report high-concern parenting in infancy, thus showing that, in many cases, parental
overprotection has preceded rather than accompanied anorexia nervosa. Compared with
parents of bulimic patients and normal controls, parents of anorexics are viewed as giv-
ing a “double message” of nurturant affection combined with neglect of their daughters’
need to express themselves. Bulimia nervosa patients tend to report more troubled child-
hood experiences than anorexics and normal controls. Bulimics recall their rearing in
childhood as characterized by a lack of care, especially by their mothers. These mothers,
however, are not perceived as overprotective. Thus, a picture emerges—in the eyes of the
patients—of rather “neglectful parenting” by their mothers. Since fathers are more often
seen as overprotective, their rearing practices are viewed by bulimic patients as being
closer to a pattern of “affectionless control.”

MARRIED PATIENTS

Anorexia nervosa and bulimia nervosa are typically considered to affect adolescent girls.
Nevertheless, these disorders are often observed in adult women, either as a continuation
of an eating disorder that originated during adolescence or as one that developed de novo
during adulthood. Since many of these older patients are married or live with a partner,
questions arise as to the impact of an eating disorder on marital relationships and how
marital relationships influence the course of an eating disorder. If a significant connection
exists between the occurrence of an eating disorder and the properties of the patient’s
marriage, it is evident that the latter must be taken into account in treatment.

Surprisingly, the marital relationships of adult patients with eating disorders have
received little research attention. In fact, the literature about this patient group consists
almost exclusively of descriptive case reports offering at best a variety of clinical specula-
tions about these patients’ marital characteristics. The lack of empirical data is particu-
larly striking in view of the widely accepted role that family variables play in the develop-
ment of eating disorders during adolescence. It seems reasonable to assume that the
quality of these patients’ marital relationships also influences the course of their eating
disorders. One of the major observations emphasized in the clinical literature is that mar-
ried patients and their partners often report significant dissatisfaction with their relation-
ship. While the subjects themselves usually consider their marital problems to be the re-
sult of the patient’s eating disorder, clinicians often assume the opposite, although their
views are based on subjective impressions rather than solid research data.

In the only controlled study in which both self-report findings and data from coded
videotaped interactions were used, Van den Broucke and colleagues found that couples in
which one partner had an eating disorder appeared to lack some of “nondistressed” cou-
ples’ skills of constructive communication but managed to avoid the destructive commu-
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nication style of “maritally distressed” couples. As suggested in the clinical literature,
their overall level of intimacy was lower than that of normal couples but higher than that
of maritally distressed couples. Whereas this quantitative difference may reflect couples’
different levels of marital satisfaction, an additional qualitative discrimination might be
made between eating disorder couples and the two control groups on account of the for-
mer group’s relatively low level of openness and intimacy. This important combination of
(probably interrelated) interactional problems—a lack of openness, a low level of marital
intimacy, and deficient communication skills—may represent an important obstacle to
the constructive evolution of the marriage and recovery from the eating disorder.

DISCUSSION

The reports on the characteristics of families of patients with eating disorders are difficult
to compare because of differences in the assessment methods used (e.g., self-report mea-
sures, interview, and direct observation) and great variation in the sociocultural and de-
mographic characteristics of the subjects. The assessment of patients’ and relatives’ per-
ceptions of the family may be colored by the nature of the crisis that brought the patient
into treatment. Having an eating disorder distorts perceptions of one’s family (e.g., un-
usual sensitivity to family attitudes concerning weight, shape, and achievement). The per-
ceived relationship with family members may also be influenced by the subject’s actual
degree of attachment to or emotional separation from the family. Since separation—indi-
viduation is a core issue for many anorexics and bulimics, it should be taken into account
when analyzing patients’ family perceptions. Patients’ ages and, perhaps more important,
their actual stage in the family lifecycle (e.g., the “leaving home” phase), are also relevant
to the evaluation of family interactions.

An important methodological stumbling block concerns the attitude of patients with
eating disorders and their families toward psychological assessment. In the acute stage, or
before entering into treatment, anorexic patients in particular often deny any problems.
They also have a tendency to try to please clinicians and researchers, with the result that
their answering patterns may be distorted in the direction of social desirability. Anorexia
nervosa families of middle- and upper-socioeconomic classes are known to idealize the
family picture, or at least to present themselves as if nothing were wrong except for the
eating disorder.

It is also important to note that the perception of family interactions may be linked
to particular communication patterns. It has been found, for example, that the levels of
critical comments (“Expressed Emotion” or EE) from parents toward bulimic offspring
were significantly higher than those toward anorexic offspring. A dysfunctional family
interaction, or its description by a family member, may be seen, therefore, as an expres-
sion of a more generally negative atmosphere within the families of bulimic patients.
However, it must also be noted that in distressed parent—child relationships, chronic neg-
ative emotion may be both a cause and a consequence of interactions that undermine par-
ents’ concerns and children’s development. An emotionally overinvolved response style
may represent an understandable reaction by parents to the occurrence of a serious illness
in their child!

These remarks highlight a most important point concerning the families of patients
with an eating disorder, namely, that even if a particular family interaction pattern is
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FIGURE 38.1. Family factors that influence the development of an eating disorder.

found to be (cor)related with the presence of an eating disorder, its specificity and causal
significance remain to be demonstrated. The influence of family factors on the develop-
ment of an eating disorder is manyfold, with a complex interaction between predisposing,
precipitating, and perpetuating factors (see Figure 38.1). Although it may be difficult to
prove that family factors have played a specific role in the development of an eating
disorder, the assessment of family characteristics is of great relevance in planning family-
oriented treatments (see Chapter 56). From a transgenerational perspective, it is also im-
portant to search for the transmission of interactional patterns, attitudes, or beliefs (e.g.,
attachment style: dismissing vs. preoccupied). If present, they provide a potential oppor-
tunity for preventive work, especially since it is known that patients with eating disorders
can themselves have serious difficulties parenting their own children (see Chapter 39).
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Eating Disorders and Childrearing

ALAN STEIN

There is now good evidence that psychiatric disorders among parents have the potential
to interfere with their childrearing capacities and hence the development of their children.
Eating disorders are an important source of psychiatric morbidity among women of
childbearing age. They are of particular concern for at least two reasons. First, the core
symptoms are extremely pervasive and disruptive of daily living, and thus may conflict
with sensitive parenting. These symptoms include a preoccupation with body shape,
weight, and food, as well as extreme behaviors both to limit food intake and to compen-
sate for overeating, all of which may draw parental attention away from the needs of the
child. Second, parents with eating disorders commonly have difficulties in their interper-
sonal relationships that may extend to their relationships with their children.

Infancy and adolescence are likely to be the times when children are particularly vul-
nerable to the influence of parental eating disorder psychopathology. Parents spend much
time during the first months and years feeding their young infants, and feeding is one of
the ways in which much communication occurs between parents and their children. The
attitudes, preoccupations, and behaviors manifested by people with eating disorders may
interfere with their ability to sit patiently feeding their infants, while responding appro-
priately to their hunger needs and cues. Adolescence, also an important time, is when
children become increasingly aware of social pressures to conform and develop increased
interest in body shape and attractiveness.

Surprisingly little research has been conducted on the childrearing practices of par-
ents with eating disorders. Most of the reports have consisted of case reports and case se-
ries, although, recently, a few controlled studies have been conducted on the young chil-
dren of mothers with eating disorders. There have also been a few studies of eating
disorder psychopathology among mothers and their adolescent daughters.

STUDIES OF YOUNG CHILDREN

The case reports and series have raised concern that the children of mothers with eating
disorders may be at risk of adverse sequelae. Most of the work has concentrated exclu-
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sively on mothers with eating disorders, with little reference to fathers. Some studies have
found that such mothers are overconcerned about their children’s weight and are trying
to slim their children down. In other studies, extreme concerns about feeding have been
noted, with a general disruption of parenting.

Two reports have suggested that children’s growth might be affected by parental eat-
ing disorders. Most notably, in Brinch and colleagues’ long-term follow-up study of a
group of mothers with a history of anorexia nervosa, 17% of the infants failed to thrive
in the year following childbirth. However, this finding should be interpreted with caution,
because it relied largely on maternal report and used a loose definition of “failure to
thrive.” Also, the study was retrospective, with children’s age at follow-up ranging from
1 year to 38 years.

In a controlled study by the author and his colleagues that employed direct observa-
tion of 1-year-old children, mothers and infants were assessed at home during both meal-
times and play. The main findings were that, compared with controls, the index mothers
were more intrusive with their infants during both mealtimes and play, and expressed
more negative emotion (critical and derogatory remarks) during mealtimes but not dur-
ing play. The most common precipitant of such negative emotion was the mothers’ con-
cern that their infants were making a “mess.” There were no differences between the
groups in the extent of the positive emotion expressed toward their infants but there was
considerably more conflict between index infants and their mothers during mealtimes,
with index mothers showing much reluctance to allow their infants to self-feed. Mess
avoidance and the need to keep control of food intake seemed particularly important to
these mothers. This in turn seemed to make the mothers less likely to respond to their in-
fants’ signals. The index infants weighed less than the control infants, and infant weight
was found to be inversely related to the amount of conflict during mealtimes. It was also
found, however, that such problems were not invariable. Some mothers were coping well
with their babies, who were growing and developing healthily. In another, smaller study
that also included direct observation of mother—child interaction (the offspring ranged in
age from 1 to 4 years), mothers with eating disorders were observed to make fewer posi-
tive comments than control mothers about food and eating during meals.

In a S-year prospective study, Agras and colleagues found that female infants of
mothers with eating disorders sucked faster and were weaned later than the offspring of
mothers without eating disorders. Starting when their children were 2 years of age, the in-
dex mothers fed them on a less regular schedule and were more likely to use food for
non-nutritive purposes. They also exhibited significantly higher concern about their
daughters’ weight. When the children were 5 years of age, the index mothers rated them
as exhibiting greater negative affect on a measure of child temperament.

To establish whether growth faltering among the children of mothers with eating disor-
ders is specific, Stein and colleagues extended the study reported earlier. The infants of the
mothers with eating disorders were compared with infants of mothers with postnatal de-
pression and those of a large comparison group. It was found that the infants of mothers
with eating disorders were smaller, both in terms of weight and length for age, than either
the normal comparison group or the infants of mothers with postnatal depression, whereas
the latter two groups did not differ from each other. However, compared with the depressed
mothers and the healthy comparison group, the mothers with eating disorders neither pre-
ferred thinner babies nor misperceived their children’s size. On the contrary, they were
highly aware of their children’s shape and, compared to the other two groups, were signifi-
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cantly more accurate at judging their children’s size. These findings suggest that these moth-
ers did not deliberately limit their children’s food intake to restrain their growth.

The strength and specificity of the association between maternal eating disorder psy-
chopathology and children’s feeding have also been examined in a controlled study of the
mothers of young children referred with feeding disorders. Only the children with feeding
disorders had mothers with significantly disturbed eating habits and attitudes indicating
that their feeding disorders were specifically linked to the mothers’ eating habits and atti-
tudes. These findings have since been confirmed in a recent community-based study. The
association has also been investigated prospectively by Agras and colleagues in their
study of parents and children from birth to 5 years of age. The emergence of childhood
eating disturbances, such as inhibited or secretive eating, overeating, and vomiting, was
related to both parental and child factors—specifically to maternal body dissatisfaction,
dieting, and bulimic symptoms; maternal and paternal body mass; and infant body mass
and feeding behavior during the first month of life.

STUDIES OF ADOLESCENT DAUGHTERS

The object of three other studies was to consider if mothers’ eating disorder psychopath-
ology was related to the presence of eating disorder features in their daughters. In the first
study, Pike and Rodin compared two groups: mothers whose daughters had high levels of
eating disorder psychopathology and those whose daughters had low levels of such psy-
chopathology. The comparison showed that mothers whose daughters had high levels of
eating disorder psychopathology had higher levels of such psychopathology themselves.
A second study, however, did not confirm these findings, while a third, small study of 10
year-old girls found that mothers’ and daughters’ dietary restraint scores were correlated
but that their levels of eating disorder psychopathology were not. Thus, the relationship
between adolescent daughters’ eating disorder psychopathology and equivalent maternal
concerns remains unclear.

POSSIBLE ENVIRONMENTAL MECHANISMS OF TRANSMISSION

From the limited number of studies to date, it is possible to delineate four broad envi-
ronmental mechanisms through which parental eating disorder psychopathology may
influence childrearing and child development. First, extreme attitudes toward eating,
shape, and weight may have direct effects on the child. For example, parents’ fear of
fatness may cause them to underfeed their children; and their overconcern about shape,
weight, and food intake may lead to mealtime conflict with their younger children and
to their becoming critical of their adolescent children’s eating habits and appearance.
Second, eating disorders may interfere generally with parenting. For example, these
parents’ preoccupation with food, eating, shape, and weight may impair their concen-
tration in such a way as to interfere with their sensitivity and responsiveness to their
children’s needs. Third, parents’ disturbed eating behavior and attitudes may function
as a role model for their children. Fourth, parental eating disorders may be associated
with discordant marital and family relationships that may have their own adverse ef-
fects on child development.
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CLINICAL IMPLICATIONS

Only general guidelines can be proposed on the basis of the available literature. It is im-
portant that clinicians be aware that parental eating disorders may have adverse effects
on young children. If such an effect is suspected, the quality of the interactions between
the parents and their children should be assessed, as should the child’s growth and nutri-
tional status. As part of this assessment, it is helpful to observe mealtimes at home, if pos-
sible. If difficulties are noted, support might be directed to the parents to help them rec-
ognize the child’s hunger and satiety cues, and prepare and pace their child’s meals.
Parents should be encouraged through support and education to allow their infants to ex-
periment with and learn about self-feeding. Involving a partner or friend to support and
share the feeding of a young child can be invaluable, especially if significant conflict is
prevalent. If older children are involved, it might help to work with parents to lessen the
attention and criticism they direct at their children’s shape and weight. Parents should be
encouraged to widen the focus of their interactions with their children. It is always essen-
tial to treat the parents’ eating disorder itself and to focus on the cognitions that impinge
on their parenting.

Finally, it must be stressed that the adverse effects discussed in this chapter are not
invariable. Many parents with eating disorders manage well, and their children develop
normally.
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Course and Outcome of Anorexia
Nervosa and Bulimia Nervosa

PATRICK F. SULLIVAN

Accurate depiction of the course and outcome of a disorder is fundamental to its charac-
terization. These are critical data for clinicians and researchers alike. “Course” refers to
the temporal pattern of an illness from onset to subsequent recovery, partial recovery,
nonrecovery, or death. “Outcome” describes the state of affected individuals at some
specified time after the development of a disorder. Both can be assessed in multiple ways.
The temporal dimension is integral to both course and outcome.

Imbedded within these basic definitions, however, are a number of vexing complexi-
ties, particularly when applied to anorexia nervosa and bulimia nervosa. First, there are
fundamental uncertainties about whether the International Classification of Diseases
(ICD-10) and Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) nosolo-
gies accurately characterize anorexia nervosa and bulimia nervosa. The experience in
many eating disorder services is that a substantial proportion of individuals presenting
for care have “subthreshold eating disorders” that do not quite fit the ICD-10 or DSM-IV
criteria for anorexia nervosa or bulimia nervosa. (Chapter 30 discusses atypical eating
disorders, including subthreshold and partial syndromes.) Second, the potential diagnos-
tic overlap between anorexia nervosa and bulimia nervosa remains incompletely under-
stood, thereby adding a further level of complexity. Third, “outcome” for anorexia
nervosa and bulimia nervosa has to be defined across a number of relevant domains.
Fourth, the extant literature complicates the task of characterizing course and outcome
by often neglecting the temporal dimension and by relying on clinical samples (particu-
larly since there is ample evidence of profound referral bias for both disorders).

To clarify the concepts “course and outcome,” Figure 40.1 schematically presents a
partial set of possibilities. At some “premorbid” time, no one has anorexia nervosa or
bulimia nervosa. At the “postonset” time, all cases of anorexia nervosa and bulimia
nervosa have developed (depicted by the arrows from the premorbid “well” box to the
postonset anorexia nervosa and bulimia nervosa boxes). Subsequently, at “follow-up,”

226
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FIGURE 40.1. A simple schematic representation of the course and outcome of anorexia nervosa
and bulimia nervosa.

individuals with anorexia nervosa or bulimia nervosa have recovered, continue to have
the same eating disorder, or have developed the other eating disorder (i.e., have “crossed
over”). Typically, “course” refers to the temporal patterns of transitions from postonset
to follow-up, whereas “outcome” refers to subjects’ status at a specific follow-up point.
This scheme is simplistic, in that only a few outcomes and time points are shown. Includ-
ing additional outcomes (e.g., subthreshold disorders and death) and a greater number of
time points is desirable.

Table 40.1 provides a qualitative summary of the literature on the course and out-
come of anorexia nervosa and bulimia nervosa, with columns for anorexia nervosa and
bulimia nervosa, and rows for a set of outcome domains. The data on which these sum-
maries are based largely derive from clinically referred samples; because clinical samples
contain individuals with more severe, chronic, and comorbid illnesses, these estimates
may be unduly pessimistic even if somewhat more relevant for clinicians. An intermediate-
to long-term perspective (i.e., < 10 years after referral) was chosen to increase the number
of applicable studies.

TABLE 40.1. Summary of the Outcome of Anorexia Nervosa and Bulimia Nervosa

Intermediate- to long-term outcome of index
disorder ( < 10 years) after clinical referral

Domain Anorexia nervosa Bulimia nervosa
Death 10% ~1%
Persisting index disorder 10% 10%
Subthreshold eating disorder 15% 20%
“Crossover” (i.e., anorexia nervosa to bulimia 15%7 ~1%

nervosa or vice versa)

No clinical eating disorder at follow-up 50% 70%

Note. Estimates are qualitative approximations from the accumulated literature.

4 About half would have met criteria for bulimia nervosa at some point.
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MORTALITY

The risk of mortality in follow-up samples of individuals with anorexia nervosa is sub-
stantial (approximately 6% per decade) and grossly elevated in comparison to individuals
without anorexia nervosa. Mortality results from complications of a chronic eating disor-
der (e.g., inanition or overwhelming infection) or suicide. Over the past 235 years, risk of
mortality has probably declined in association with improved recognition and treatment
of anorexia nervosa. There are fewer data about bulimia nervosa because of its relatively
recent recognition. The mortality risk associated with bulimia nervosa is likely to be ele-
vated, but death is a most unusual complication.

RECOVERY

Over intermediate periods of follow-up, the majority of individuals with anorexia
nervosa recover from the index illness. Approximately one-fourth continue to be symp-
tomatic, and a sizable minority develops chronic anorexia nervosa. About half cross over
to normal-weight bulimia nervosa. A potent risk factor for the development of bulimia
nervosa is apparent “recovery” from anorexia nervosa. This process typically occurs
within 2 years of onset of anorexia nervosa and is unusual more than 5 years after onset.
In some respects, this can be viewed as moving from a visible (anorexia nervosa) to an in-
visible eating disorder (bulimia nervosa) whose the cardinal behaviors are easier to shield
from relatives, friends, and health care professionals.

Although the data are fewer, a similar pattern appears to hold for bulimia nervosa, in
which the majority of individuals recover but a sizable minority continues to have full
syndromic or subthreshold symptoms. Crossover from bulimia nervosa to anorexia
nervosa is most unusual.

Extent of “Recovery”

Many individuals who evidence recovery from all symptoms of anorexia nervosa are
nonetheless distinctive. Several features are notable. The first is the relatively slim habitus
found in individuals who have recovered from anorexia nervosa. Maintaining the
“anorectic stance” over time is very difficult and a common pathway in recovery may be
for an individual’s eating to normalize somewhat with body weight returning to the low-
normal or normal range. Accommodating to a weight in the normal range might allow
the individual to retain the perceived benefits of a relatively low weight, without the enor-
mous difficulties of maintaining a weight in the anorectic range. Second, even with recov-
ery, measures of cardinal attitudes related to anorexia nervosa (e.g., drive for thinness,
cognitive restraint, and perfectionism) remain elevated. Thus, many individuals who
clearly no longer meet the diagnostic criteria for anorexia nervosa continue to express
“shadows” of prior psychological characteristics of the disorder. Third, even after con-
trolling for obvious covariates, individuals with a prior history of anorexia nervosa evi-
dence worse social and occupational functioning than controls.

Much the same can be said of bulimia nervosa. Many individuals who recover have
residual features of the disorder, including overconcern about shape and weight, a ten-
dency to restrict dietary intake, vulnerability to overeat (and then purge) in response to
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negative mood states, and low self-esteem. On average, body weight tends to increase
slightly, although there is considerable variability in this regard.

PRESENCE OF ASSOCIATED PSYCHOPATHOLOGY

In comparison to control groups, individuals with a history of anorexia nervosa or
bulimia nervosa have higher prevalences of major depression and several anxiety disor-
ders (particularly obsessive—compulsive and generalized anxiety disorder). Individuals
with a past history of bulimia nervosa have more psychoactive substance use disorders.

These observations seem fairly well supported by the literature. The main problem of
interpretation is the nature of the relationship with the eating disorder. Is the increased
prevalence of mood, anxiety, and substance use disorders a direct result of the eating dis-
order? Or, rather, are these features directly or indirectly involved in the etiology of an-
orexia nervosa or bulimia nervosa? Whereas the former is relevant to the concept of out-
come, the latter is more a confounding feature. There is as yet no consensus on this point.
(These issues are also discussed in Chapters 34 and 35.)

SUMMARY

The outcome of anorexia nervosa and bulimia nervosa for clinical samples is generally fa-
vorable. The more general outcome for incident cases in the community who never seek
or are compelled to seek treatment is probably even better. Although not considered here
in detail, certain treatments for bulmia nervosa (and perhaps for anorexia nervosa as
well) clearly improve outcome (see Chapters 54, 55, 56, 57, and 58). However, a sizable
minority of patients develop chronic eating disorders that are refractory to treatment.

The course of anorexia nervosa and bulimia nervosa is much less well understood. In
particular, the existence of a single pathway is very unlikely. Knowledge of the manner in
which genes, environment, and individual choices interact to influence course and out-
come is not known. Characterization of the mechanisms leading to the significant psychi-
atric comorbidities would be critically informative.
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Distribution of Eating Disorders

HANS WIJBRAND HOEK

Epidemiological studies show that eating disorders are not distributed randomly among
the population. Young females constitute the most vulnerable group. In clinical samples,
only 5-10% of patients with an eating disorder are males. Eating disorders seem to be
“Western” illnesses: They occur predominantly in industrialized, developed countries.
One epidemiological study in Curagao, with a mainly black population, did find an inci-
dence rate of anorexia nervosa within the lower range of rates reported in Western coun-
tries. Most reports of eating disorders outside the Western World tend to be of an anec-
dotal nature and show that eating disorders are uncommon in non-Western countries.
Immigrants (e.g., Arab college students in London and Greek girls in Germany) are more
likely to develop an eating disorder than their peers in their country of origin. This type
of evidence demonstrates that sociocultural factors play an important role in the distribu-
tion of eating disorders (see Chapters 45 and 47).

People in some professions seem to be particularly at risk; fashion models and ballet
dancers, for instance, seem to be at greater risk for the development of an eating disorder
than many other professional groups. However, what is not known is whether “pre-
anorectic” persons are more readily attracted to the ballet world, or whether being a bal-
let dancer is the source of increased risk. In some countries, eating disorders are
overrepresented among the middle and upper socioeconomic classes, but this social class
bias might be connected with the structures, norms, and thresholds of the local health
care system. In European countries such as the Netherlands, which has a rather generous
state health insurance system, class differences seem to have less impact on the presenta-
tion and recognition of eating disorders.

Anorexia nervosa and bulimia nervosa are also widely regarded as relatively “mod-
ern” disorders. But, as discussed in Chapter 27, eating disorders similar to those seen to-
day have existed for centuries. In recent years, there has been such an increase in the
number of patients receiving treatment for an eating disorder that some people are sug-
gesting there is an “epidemic.” Epidemiological data are not confirming that there has in-
deed been an equivalent increase in the number of cases in the general population.

233
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PREVALENCE OF ANOREXIA NERVOSA AND BULIMIA NERVOSA

Researchers in epidemiology study the occurrence of disorders and try to determine the
factors associated with vulnerability to their development. Incidence and prevalence are
the two principal measures of the distribution of a disorder. The (point) prevalence rate is
the actual number of cases in a population at a certain point in time. The incidence rate is
defined as the number of new cases in the population per year. Prevalence and incidence
rates for eating disorders are commonly expressed as the rate per 100,000 population
(male and female persons of all ages).

In the epidemiological research on eating disorders, prevalence studies vastly out-
number incidence studies. Prevalence studies of eating disorders are often conducted in
high-risk populations such as schoolgirls or female college students. A two-stage screen-
ing strategy is now widely used. The first stage involves screening a large number of indi-
viduals for suspected cases by means of an easily administered questionnaire. The second
stage involves (semistructured) interviews with the persons who, based on their answers
to the questionnaire, are believed likely to have an eating disorder. Also interviewed are a
number of randomly selected persons who, according to the questionnaires, do not suffer
from such a disorder, to confirm that they are not cases. Two-stage surveys using strict di-
agnostic criteria reveal much lower prevalence rates than earlier surveys that relied exclu-
sively on questionnaires. The average figure for the point prevalence of anorexia nervosa
thus determined is 280 per 100,000 young females (i.e., 0.28%). The average point prev-
alence of bulimia nervosa among young females, using strict diagnostic criteria, is about
1,000 per 100,000 (i.e., 1.0%).

The prevalence of binge eating disorder and the night eating syndrome are discussed
in Chapters 31 and 32, respectively.

INCIDENCE OF ANOREXIA NERVOSA

Because the incidence of eating disorders is relatively low, no studies have been conducted
on their incidence in the general population. It is impossible to screen a sufficiently large
population, for instance, 100,000 people, for several years. Therefore, incidence rates
have been based on detected cases in health care systems, including general hospital re-
cords and case registers of inpatients and outpatients in mental health care facilities. Al-
though different strategies have been used in these studies, the results suggest an increase
in the incidence of anorexia nervosa between 1930 and 1970. Since the 1970s, the inci-
dence of anorexia nervosa in mental health care facilities in the Netherlands has been sta-
ble at around 5 per 100,000 population per year.

Researchers in Rochester, Minnesota, have screened not only the records of patients
with a diagnosis of anorexia nervosa but also those of patients with amenorrhea,
oligomenorrhea, starvation, weight loss, and other related diagnostic features. Between
1935 and 1989, the overall incidence of anorexia nervosa in the community of Rochester
did not significantly increase. However, for 15- through 24-year-old females, a significant
increase was found. The rates for older women remained relatively constant. As for the
small number of males with anorexia nervosa, there was no change in their incidence
over time.

It is unclear whether the increase in cases reported in health care facilities reflects a
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true increase in the incidence in the community, since it might also be due to changes in
diagnostic criteria, improved methods of case detection, or wider availability of services.
Studies of clinical samples will always underestimate the incidence of these disorders in
the community, because only a minority of those with eating disorders come to medical
attention.

The incidence of anorexia nervosa has also been studied in primary care facilities.
General practitioners in the United Kingdom and the Netherlands, using criteria based on
DSM-III-R, have studied the incidence of eating disorders in large representative samples.
The figures obtained per 100,000 population per year were 4.2 in the United Kingdom
and 8.1 in the Netherlands.

INCIDENCE OF BULIMIA NERVOSA

Since 1979 (when bulimia nervosa was first described—see Chapter 27), an apparent
“epidemic” of the disorder has appeared in Western countries. Surveys using question-
naires have revealed that up to 19% of female students report bulimic symptoms. Up un-
til now, the incidence of bulimia nervosa has hardly been examined, in part, because most
hospitals and case registers have been using the International Classification of Diseases
(version 8 or 9), which does not provide a separate code for bulimia nervosa. General
practitioners in the Netherlands, using DSM-III-R-based criteria, have studied the inci-
dence of bulimia nervosa in a large representative sample of the Dutch population. They
found the incidence of bulimia nervosa in primary care settings to be 11.4 per 100,000
population per year during the period 1985-1989. A little over half of these patients were
referred for mental health care, which yields an incidence in mental health care of 6 per
100,000 population per year. Screening medical records for bulimia nervosa or related
symptoms, researchers in Minnesota found an incidence of 13.5 per 100,000 population
per year during 1980-1990.

These incidence rates can serve only as a minimum estimate of the true incidence rate
in the community because of the secrecy that accompanies bulimia nervosa and its effect
on treatment seeking and the greater difficulty detecting cases compared with anorexia
nervosa cases.

ONE-YEAR PERIOD PREVALENCE RATES

One-year period prevalence rates are useful measures for describing morbidity at differ-
ent levels of health care. The 1-year period prevalence is calculated by adding together the
point prevalence and the annual incidence rate. Table 41.1 presents estimates of the 1-
year period prevalence rates per 100,000 young females at three levels of health care.
Level Zero represents the number of young females with an eating disorder in the com-
munity, whether or not they are receiving treatment. Level 1 consists of those patients
whom primary care physicians consider to have an “eating disorder.” Level 2 represents
patients with eating disorders who are receiving treatment from outpatient or inpatient
mental health care services. The data are based on the findings of the two-stage surveys of
the point prevalence of eating disorders, case register studies, and the results of the Dutch
study of general practitioners’ patients.
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TABLE 41.1. One-Year-Period Prevalence Rates per 100,000 Young Females

Level of health care Anorexia nervosa Bulimia nervosa
Zero—Community 370 1,500
One-Primary care 160 170
Two-Mental health care 127 87

The number of individuals who pass from Level Zero to Level One depends on the
“illness behavior” of the patient and the ability of the general practitioner to detect the
disorder. With regard to illness behavior, we know that many patients deny or hide their
eating disorder. We do not know how many people with eating disorders consult their
primary care physician for help with an eating problem or for some other reason. Results
of several studies have shown that general practitioners have difficulty detecting eating
disorders, particularly cases of bulimia nervosa. In countries such as the Netherlands and
the United Kingdom, the primary care physician occupies a critical position in determin-
ing who will be referred for psychiatric care; indeed, the general practitioner can be re-
garded as a filter.

On the basis of the data presented in Table 41.1, it seems that over 40% of the com-
munity cases of anorexia nervosa are detected by general practitioners and most of these
patients (79%) are referred on for mental health care. In contrast, only a small propor-
tion (11%) of the community cases of bulimia nervosa are detected, and of these, only
half are referred on for specialist treatment.

FUTURE DIRECTIONS

To date, most of the epidemiological research on eating disorders has been descriptive in
character. There is a need for analytic epidemiological studies focused on their determi-
nants. Such research is beginning, as shown by the recent publication of genetic—epidemi-
ological studies (see Chapter 42) and risk factor research (see Chapter 44).
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Genetic Epidemiology
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It has long been known that eating disorders tend to run in families. This chapter and
Chapter 43 consider the possible genetic basis for this familiality. In this chapter, we
consider genetic-epidemiological studies, the focus being on family and twin studies:
There have been no adoption studies of eating disorders to date. Chapter 43 focuses on
molecular—genetic studies of eating disorders.

FAMILY STUDIES

The tendency for a particular illness to cluster among relatives is the hallmark of inter-
generational family transmission. This phenomenon has been demonstrated, with re-
markable consistency, for all major categories of psychiatric disorder. With regard to eat-
ing disorders, interest in the possible role of hereditary predisposition is not without
historical precedent. As early as 1860, Louis Victor Marce noted that inherited psycho-
pathologies were prominent in families of young women with anorexia nervosa, and that
the rearing environment was often disturbed as well. Other, more contemporary, reports
hint at the clustering of eating disorders or peculiar feeding habits in families. However,
as these reports were derived without the benefit of specified diagnostic criteria, blind ex-
amination of relatives, and the use of appropriate control subjects, their validity is ques-
tionable.

Recently, a handful of studies has been published in which the researchers have at-
tempted a more rigorous appraisal of family diagnostic patterns associated with anorexia
nervosa and bulimia nervosa. The majority have found evidence for familial aggregation.
Those studies that obtained negative findings were disadvantaged by small sample sizes
and reliance on indirect, and therefore less precise, family diagnostic information. Over-
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all, anorexia nervosa and bulimia nervosa appear to be several times more common
among the biological relatives of anorexic and bulimic probands than in the general pop-
ulation, a finding that implicates the existence of some mechanism of transmissibility of
illness within families. Of particular note, a recent study by the first author also found ev-
idence of cross-transmission of anorexia nervosa and bulimia nervosa in families (i.e., ele-
vated rates of anorexia nervosa among relatives of probands with bulimia nervosa, and
vice versa), suggesting a shared liability bridging these disorders. In common with an ear-
lier family study, this study also showed that familial aggregation and cross-transmission
extended to the atypical eating disorders (“partial syndromes”; see Chapter 30), suggest-
ing that these states occupy part of a continuum of familial liability.

TWIN STUDIES

Because separate genetic and environmental components of transmission cannot be
readily inferred in the classic family study, the study of twin pairs has become an increas-
ingly important focus of research in psychiatric genetics. The key advantage of this para-
digm is that statistical analyses of differences in concordance between monozygotic (MZ)
and dizygotic (DZ) twins can decompose the variance in liability to illness into indepen-
dent genetic and environmental sources and give estimates of their relative magnitudes.
Extensions of the twin paradigm have been used recently to elucidate the contributions
made by common and unique genetic and environmental factors to syndrome co-
morbidities.

Several reports have examined differential concordance for eating disorders in MZ
and DZ twin pairs. Early reports concerned principally with the genetics of anorexia
nervosa contained analyses apparently conducted on overlapping samples of twins re-
cruited by advertisement, and on twins seeking treatment. The concordance rates were
substantially greater for MZ than for DZ twins, implicating a strong etiological role for
genetic factors, with heritability estimates in the range of 0.5 to 0.9. By contrast, an anal-
ysis given in one of these reports on a subset of twins ascertained as having bulimia
nervosa assigned a more prominent causal role to environmental factors, with negligible
genetic involvement. Caution is advised in the interpretation of these findings, however,
given the biases that may arise from the use of this type of sample. A more recent analysis
by Wade and colleagues of twin data from a large population-based twin sample, using a
broad definition of anorexia nervosa, has suggested that there are genetic and environ-
mental effects unique to anorexia nervosa, in addition to additive genetic effects shared in
common with depressive illness.

Results of recent twin studies of bulimia nervosa also yield evidence of a genetic con-
tribution to familial liability. In a series of studies from the Virginia Twin Registry by
Kendler and, more recently, the second author, many of the problems that marred the ear-
lier research have been overcome. These studies have shown that concordance is signifi-
cantly higher in MZ than DZ twin pairs; and model fitting suggests that familial resem-
blance for bulimia nervosa is due mainly to additive gene action, with heritability and
individual-specific environmental influences each accounting for approximately 50% of
the variance in liability. Rates of bulimia nervosa have also been found to be higher in
later birth cohorts, suggesting a greater likelihood of expressing the disorder in more re-
cently born individuals. However, artifactual explanations of this phenomenon are also
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plausible (e.g., memory effects and increased recognition of bulimia nervosa as a disorder
among younger individuals).

Attempts have also been made to quantify the contribution of genes and environ-
ment to continuous measures of disordered eating and related attitudes. One such effort,
again using data from the Virginia Twin Registry, generated heritability estimates for
binge eating and vomiting of 46% and 70%, respectively. In four other studies examining
continuous measures of disturbed eating behavior and attitudes, the contribution of addi-
tive genetic effects ranged from modest to substantial, with the remaining variance attrib-
uted to individual-specific environmental effects.

STUDIES OF COMORBIDITY

In clinical samples, eating disorders are strongly associated with various other categories
of psychopathological disturbance. This covariation among disorders has several poten-
tial sources, including genetic factors with behaviorally diverse expressions, a common
family environmental influence predisposing to multiple disorders, and individual—-
specific environmental events predisposing to multiple disorders.

Evidence supporting the coaggregation of various psychiatric disorders among rela-
tives of patients with anorexia nervosa and bulimia nervosa is now available. While these
studies vary appreciably in their methodological rigor, and inconsistencies in the diagnos-
tic methods used are notable, they show, with rare exception, that the lifetime rates of
certain diagnoses, mood disorders in particular, are significantly higher in relatives of pa-
tients with eating disorders than in relatives of control subjects. For unipolar and bipolar
affective illness combined, relative risks are in the range of 2.0 to 3.5, indicating that af-
fective disorders are several times more likely to develop in the biological kin of individu-
als with eating disorders than in people drawn at random from the general population.

Less clear is whether or not these data unambiguously support the assumption that
eating disorders and mood disorders are linked to a common liability that is familially
transmitted. Data relevant to this question are rather limited and contradictory. While
some studies show that the increased aggregation of mood disorders in the relatives of
anorexic or bulimic probands is strongly predicted by affective comorbidity in the
probands, in other studies, increased risk is found even among relatives of nondepressed
anorexic and bulimic probands. The former observation implies independent, hence etio-
logically distinct, familial transmission of these conditions, while the latter is consistent
with the presence of a single, shared diathesis, with variability of expression perhaps de-
termined by unique environmental and/or genetic factors. However, in the largest of the
family studies of eating disorders conducted to date, the first author found that the cross-
prevalence of eating disorders among relatives of control subjects with affective illness
was zero, suggesting that the shared comorbidity of mood and eating disorders in individ-
uals and their coaggregation in families are not likely to result from a single causal factor
predisposing to both.

The possibility exists, nevertheless, of some degree of overlap in familial liability to
bulimia nervosa and major depression. This overlap is suggested by an analysis of the
data on comorbidity from the Virginia Twin Registry. The best-fitting model applied to
the observed lifetime comorbidity of bulimia nervosa and major depression yielded a ge-
netic correlation of 0.46, suggesting a modest sharing of predisposing genes. In other
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words, certain genetic factors may influence the risk of both major depression and
bulimia nervosa. At the same time, the two clearly are not identical conditions, as sub-
stantial variance in the liability was found to result from genetic and environmental risk
factors specific to each disorder.

Another line of inquiry concerns possible linkages between eating disorders and sub-
stance abuse. Clinically, there is considerable support for the greater prevalence of sub-
stance use and abuse among the subgroup of patients with eating disorders who binge eat
(see Chapter 35). Theoretically intriguing is the notion that this greater prevalence of
abuse is paralleled by analogous differences at the level of personality structure and in the
domain of family environment. Specifically, whereas restricting anorexics and their par-
ents commonly express extremes of emotional constraint, conscientiousness, and avoid-
ance of intense or novel experiences, the contrasting pattern of affective liability, in-
creased sociability, and stimulus seeking, coupled with family transactions marked by
rancor and discord, is usually found with greater frequency in the backgrounds of pa-
tients with binge eating.

One implication of these broad generalizations is that divergent phenotypic patterns
of emotionality and constraint may reflect familial temperamental traits that strongly
correlate with other disinhibitory behavioral syndromes. Indeed, with respect to alcohol-
ism, evidence from studies recently completed by the first author supports a substantial
familial link with binge eating. Specifically, relatives of patients with bulimia nervosa, as
well as relatives of those patients with anorexia nervosa who binge, had a three- to four-
fold higher lifetime risk of substance use disorders than relatives of normal control sub-
jects and relatives of restricting anorexics. Moreover, increased risk of substance abuse
occurred even among relatives of non-substance-abusing patients, suggesting a common
liability influencing the risk of both types of psychopathology.

CONCLUSION

The research described in this chapter highlights the potential contribution of heritable
factors to the pathogenesis of eating disorders. (In Chapter 43, their possible molecular
basis is discussed.) The search for etiological processes must, however, retain its broad
perspective, because the pathways to symptom formation are multiple and interactive.
The exact manner in which genes contribute to familial aggregation of eating disorders
remains speculative, but their influence on personality traits and possible biological pro-
cesses underlying certain components of behavior regulation offers suggestive hypotheses.
It is likely that the clinical features of anorexia nervosa and bulimia nervosa are not iso-
lated, discrete events but rather pathological exaggerations of heritable personality and
biological propensities.
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Molecular Genetics
of Eating Disorders

DAVID A. COLLIER

As discussed in Chapter 42, the findings from twin studies suggest that about half the vul-
nerability to develop eating disorders is inherited. This points to the possibility of finding
variation in genes that alters susceptibility to eating disorders—the subject of this chapter.

CONCEPTUAL ISSUES

Unlike Mendelian genetic disorders such as Huntington’s disease, which are caused by the
effect of a single gene in each person, “complex” diseases are caused by the interaction of
multiple genes with the environment. Thus, for example, a major unfavorable life event
might have a much greater effect on somebody who carries a genetic vulnerability to de-
pression than someone who does not. This genetic vulnerability is likely to take the form
of many genes of small effect that might increase risk two- or three-fold. These genes will
be neither necessary nor sufficient to cause disease (i.e., many, if not most, people who
carry them will not become ill). An accumulation of these genes, together with adverse
environmental factors, increases risk until the disease develops in those carrying the
greatest genetic and environmental loading. This is known as the liability—threshold
model.

Although you cannot change your genes any more than you can reverse the event of
childhood abuse, complex disease genetics is not deterministic genetics. Risk factors for
complex genetic disorders cannot be reliably used to predict who will become ill. Instead,
the usefulness of vulnerability genes is in the guidance they provide to the understanding
of pathophysiology, which in turn must be helpful in designing new treatments. Finding
genes does not mean that psychological treatments will be superseded or neglected; they
are an important method of treatment and will remain so.
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METHODS AND FINDINGS
Choosing the Phenotype

An important consideration in psychiatric genetics is the definition of the phenotype, the
diagnostic criteria or traits used to classify participants in a family as affected or unaf-
fected. This usually involves using a diagnosis such as anorexia nervosa, but narrower
classifications such as the restricting type of anorexia nervosa have also been used. A nar-
rower diagnosis may reduce heterogeneity, but it makes it harder to find multiply affected
families, thereby reducing statistical power. Conversely, a broader diagnosis including all
eating disorders makes it easier to find families with more than one person affected, but it
probably introduces greater heterogeneity. An alternative approach is to use quantitative
traits, which are measures continuously distributed in the population, such as body mass
index. In eating disorders, this might involve using continuous scores from the Eating
Disorder Inventory (such as Drive for Thinness) that appear to have a heritable compo-
nent, or using scales measuring obsessional or perfectionist traits.

Linkage Analysis

Linkage analysis involves a search of the human genome in a collection of families, with
the aim of finding the rough location of susceptibility gene(s). No information on the type
of gene that might be involved is required. There are two types of methods: parametric, in
which the pattern of inheritance of the disease (i.e., dominant, recessive, etc.) must be
specified, and nonparametric or “model-free” methods. Since a clear pattern of inheri-
tance is not seen in psychiatric conditions such as eating disorders, nonparametric meth-
ods of linkage are usually used.

The ideal sample for linkage analysis is an extended family with many members af-
fected, since this gives maximum statistical power. However, eating disorders do not tend
to cluster densely in families, and single, large affected kindreds or large, extended fami-
lies are very rare. Collecting such volunteer families is too difficult to be cost-effective and
to accrue a sufficient sample size, so an alternative design using affected relative pairs has
been proposed. An affected relative pair consists of a family with two affected members,
for example, a sibling-sibling or an aunt-niece pair. These families are much easier to
find therefore, much larger samples can be recruited.

With nonparametric linkage, the basic measure is simple: the degree of genetic iden-
tity for a given marker between the affected siblings. If a particular locus is involved in
susceptibility to the disorder under study, then pairs of siblings with that disease should
inherit the same copy of that locus more often than expected by chance. Since linkage is a
statistical approach, a cutoff point must be specified, below which evidence is not consid-
ered significant. For single-gene disorders, this value is accepted by convention to be a
“LOD score” of 3, equivalent to a p value of .001. The stringency of this cutoff comes
from the need to avoid false positive results that occur merely by chance. For complex
disorders, the cutoff has been revised to 3.3, since the statistical methods used are some-
what different.

The results of a recent genome scan in affected relative pairs provide the first tenta-
tive evidence for a genetic susceptibility locus for anorexia nervosa. This study used 200
families with anorexia nervosa but found no evidence for linkage using a broad pheno-
type (i.e., both subtypes of anorexia nervosa—see Chapter 28). Using the narrower diag-
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nostic category of restricting anorexia nervosa, a nonparametric LOD score found in one
region of the genome. Genes that play a role in feeding behaviors and that map to this
linkage region are now being analyzed for association with anorexia nervosa. The next
stage in the process will be to screen for genetic variation in the gene, and determine if
any of these polymorphisms are found to differ in frequency between participants with
anorexia nervosa and control subjects without an eating disorder.

Candidate Gene Analysis

The candidate gene approach involves the selection of a gene on the basis of its perceived
relevance to the suspected pathophysiology of the disorder under study. For eating disor-
ders, this includes genes involved in influencing feeding, mood, responses to stress, and
personality traits. Where the pathophysiology of a disease is not well understood, finding
a susceptibility gene using the candidate gene approach alone may involve as much luck
as judgment.

Two sample designs may be considered in evaluating the role of a particular gene in a
complex disorder: case-controls and family trios. Case-control analysis relies on the fact
that a genetic variant of a gene (an allele) that causes a disease or trait will occur more of-
ten in people with that disease or trait than in people without it. Because this is not an all-
or-nothing effect, and differences in allele frequency could occur by chance, statistical
measures are required. Usually the chi-square test is used. Family trios consist of an af-
fected child and both parents. Instead of using healthy volunteers as controls, the alleles
that the parents do not pass on to their child are used as “controls” instead. Two tests are
used: the haplotype-based haplotype relative risk and the transmission disequilibrium
test, which also measures linkage as it considers heterozygous parents only. These two
methods avoid the common problem of poor matching between cases and controls that
can otherwise lead to false positive results. To attain sufficient statistical power, a panel
of several dozen (if not hundreds of) cases or families is required.

Candidate gene studies in eating disorders have so far focused on genes en-
coding proteins implicated in the regulation of feeding and body composition, and
genes involved in neurotransmitter pathways regulating behavior. The agouti-related
melanocortin-4 receptor gene, which is involved in appetite regulation, has also
been examined for association based on its role in regulating feeding behavior. Pre-
liminary evidence suggests that a polymorphism in this gene is associated with an-
orexia nervosa.

Genes involved in serotonergic neurotransmission have also been examined because
of the potency of serotonin as an appetite suppressant and its involvement in some of the
behaviors associated with eating disorders such as obsessive and perfectionist behavior.
One such gene encodes the serotonin neurotransmitter receptor type 2A or S-HT2A. An
association has been found with a polymorphism in the promoter region of the 5-HT2A
gene (—1348G/A) and anorexia nervosa, in which the A allele of the polymophism ap-
pears to increase risk. This finding was subsequently replicated in a sample of anorexia
nervosa patients and controls from Italy and the United States, but not in a sample from
Germany or a second sample from the United Kingdom. Meta-analysis of both published
and new data has been unable to clarify whether there is a significant association; this
finding, therefore, remains controversial. One possibility is that this polymorphism is as-
sociated specifically with restricting anorexia nervosa.
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The causation of eating disorders is widely thought to be “multifactorial,” a term so
broad as to render it useless without further qualification. Myriad individual risk factors
have been studied. As in other areas of research, there are definite fashions here. For ex-
ample, during the 1960s and 1970s, an “anorexogenic family environment” was thought
to be crucial for the development of anorexia nervosa, and during the 1980s and 1990s,
childhood trauma, in particular, childhood sexual abuse, was promoted as causally im-
portant, mainly for bulimia nervosa. With the advent of new biotechnologies (molecular
biology, brain scanning), we are seeing a revival of the interest in biological factors. Sev-
eral important classes of risk factors are discussed in detail elsewhere in this book (e.g.,
genetic factors—see Chapters 42 and 43; sociocultural risk factors—see Chapters 45 and
47; personality factors—see Chapter 36; family factors—see Chapter 38). The focus of
this chapter is threefold: on some of the methodological issues affecting this kind of re-
search; on research that attempts to integrate our knowledge about the relative contribu-
tion of different risk factors; and on some of the newer lines of investigation in this area.

METHODOLOGICAL ISSUES

In order to appreciate the methodological difficulties in studying risk factors, it is useful
to remember the definition of a “risk factor”; a factor that is associated with a disorder
and may support a causal connection. Evidence supporting a causal link between a risk
factor and a disorder is provided by (1) the factor preceding the disorder being studied;
(2) the repeated appearance of the same risk factor in multiple risk factor studies; (3) the
risk factor being associated with one disorder only; and, most importantly, (4) the finding
that an experimental intervention that eliminates the risk factor also eliminates the disor-
der. Many studies of eating disorders, especially those using cross-sectional designs, vio-
late the first point regarding temporal precedence and, while purportedly being interested
in identifying risk factors, do not attempt to identify what occurred first—the putative
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risk factor or the eating disorder. To disentangle this requires dating the onset of the risk
factor and the careful definition and dating of the onset of the eating disorder (which is
not as straightforward as it sounds). While it may be possible to determine the time point
when someone developed a disorder of clinical severity, this may have been preceded by
many months of subthreshold symptoms that can be more difficult to date precisely.

Two main types of study are used to investigate risk factors, the case-control study
and the cohort study, both of which have important advantages and disadvantages. The
main advantage of case-control studies is that they are valuable when the condition of in-
terest is relatively rare, as is the case in anorexia nervosa. The disadvantages relate to the
many potential biases in the comparison of cases and controls. Recall bias (generally due
to underreporting of exposure in the control group) is a common problem, as is the inac-
curacy of retrospective data, especially where detailed recall of relatively “soft” informa-
tion is required. The use of semistructured interviews, which help patients to remember
information in relation to autobiographical anchor points, and which use multiple probes
to allow detailed description and encourage behavioral examples, can reduce these types
of problems considerably. Important considerations also include how cases and controls
are selected, for example, whether patients or community subjects are studied, and
whether the two groups are matched on variables that might confuse the comparison.

The population-based case-control study of adolescent anorexia nervosa by Rastam,
Gillberg, and colleagues and the Oxford risk factor studies by Fairburn and colleagues
overcome many of these methodological difficulties. Both use semistructured interviews
that build on and extend previous risk factor research. The particular strength of the
Swedish study is that subjects were weighed and mothers were used as informants. The
particular strength of the Oxford studies is that different eating disorders were compared
with both healthy and psychiatric controls.

Prospective cohort studies allow careful control of the nature and quality of the data
recorded. However, these kinds of studies have problems of their own. Given the relative
rarity of eating disorders, they require extremely large numbers and may also need to be
very long-term to detect associations between certain risk factors and onsets that may oc-
cur many years later. The interpretation of some cohort studies has been impaired by the
use of only two measurement points and uncertain reliability in the measurement of both
eating disorders and putative risk factors. Another major problem is loss to follow-up, es-
pecially if subjects are lost for some reason that is related to the outcomes being studied.
Individuals with anorexia nervosa do actively avoid detection and have been found to be
overrepresented among nonparticipants in population-based studies. Many of these limi-
tations have been overcome in a prospective study of eating disorders in nearly 2,000
Australian secondary school students by Patton and colleagues. Other large, prospective
studies designed to address these difficulties are ongoing.

RISK FACTORS FOR DIFFERENT TYPES OF EATING DISORDERS
Anorexia Nervosa

There is general consensus that a genetic vulnerability increases the risk for developing
anorexia nervosa (see Chapters 42 and 43); however, it is not yet known what it is that
might be inherited and how this interacts with environmental risk factors. A predisposi-
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tion for leanness may be important (see Chapter 4). Another possibility, for which there is
converging evidence, is that genetic risk is conveyed via personality traits of perfection-
ism, obsessionality, negative self-evaluation, and extreme compliance (see Chapter 36).
Additionally, women with anorexia nervosa have high levels of exposure to a broad range
of risk factors shared with other psychiatric disorders, including premorbid behavioral
problems and psychiatric disorder, parental psychiatric disorder, and childhood adversity,
including abuse and death among close relatives. Dieting seems to be relatively unimpor-
tant once the influence of other groups of risk factors has been taken into account.

A class of risk factors that so far has received relatively little attention is perinatal
factors. A recent Swedish study found that girls born with a cephalhematoma and those
born prematurely have an increased risk of developing anorexia nervosa. These associa-
tions seem to be specific. Speculatively, the authors suggest that subtle brain damage may
result in early feeding difficulties, a factor that in other studies has been shown to predate
the onset of anorexia nervosa. They also raise the possibility of a secondary interactional
dysfunction between mother and child, for which there is support from work focused on
the attachment patterns and early parenting of patients with anorexia nervosa.

Bulimia Nervosa

Evidence from case-control and cohort studies converges in suggesting that bulimia
nervosa arises as the result of exposure to (1) premorbid dieting and related risk factors
(e.g., premorbid and parental obesity; critical comments by the family about weight,
shape or eating) and (2) general risk factors for psychiatric disorders. Both classes of risk
factors contribute independently to the risk. While childhood environmental risk factors
also contribute, there is little evidence to suggest a specific link between childhood trau-
ma and the later development of bulimia nervosa.

Binge Eating Disorder

Risk factors for binge eating disorder have been less well studied than those for anorexia
nervosa and bulimia nervosa. Adverse childhood experiences, vulnerability to obesity,
and repeated exposure to negative comments about shape, weight, and eating have been
implicated, but, compared with the wide range of risk factors found for bulimia nervosa,
individuals with binge eating disorder seem to have lesser degrees of exposure.

OUTLOOK FOR THE FUTURE

The challenge for the future is to improve our understanding of the interplay between,
and relative significance of, different types of risk factors for different eating disorders.
In particular, it will be crucial to bring together research on biological and environmen-
tal risk factors. Exploratory work along these lines has been done by the Maudsley
group in examining genetic and environmental factors in sisters discordant for anorexia
nervosa. A large European collaborative study now under way takes this line of re-
search further. A better understanding of risk moderators, mediators, and mechanisms
is also needed.
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Gender, Ethnicity,
and Eating Disorders

RUTH H. STRIEGEL-MOORE
LINDA SMOLAK

The pronounced gender differences in the distribution of anorexia nervosa and bulimia
nervosa (see Chapter 33) have prompted the question of why eating disorders are so dis-
proportionately more common among girls and women than among boys and men. The
answer likely lies in gender differences in both biological and environmental factors.
However, research on the contribution of biological factors is in its infancy. Evidence con-
cerning genetic influences is inconclusive (see Chapters 42 and 43), and current pharma-
cological treatments have limited efficacy (see Chapters 58 and 64), raising the possibility
that biological factors are not at the core of eating disorders. Little prospective research
establishes that hormonal or neurotransmitter dysfunction predate eating disorders. One
of the most promising findings, that dieting may trigger lowered 5-HT in women but not
in men, underscores the interaction of a culturally induced behavior (dieting) and biologi-
cal vulnerability.

Research on gender differences has focused largely on cultural factors. In this line of
research, risk for the development of an eating disorder has been hypothesized to derive
from women’s subordinate position in society, female gender role socialization, and the
contemporary female beauty ideal of extreme thinness. Few would dispute the validity of
the cultural model’s core assertions that, as a group compared to males, females are more
likely to have less access to positions of power, earn less money, experience more sexual
abuse and harassment, and be socialized toward adopting traditionally feminine behav-
iors of caring for and nurturing others and of pursuing physical attractiveness. There also
is substantial empirical evidence linking some of these experiences, especially the internal-
ization of the culturally defined thin ideal and exposure to sexual harassment and abuse,
to risk for developing an eating disorder.

The emphasis on the role of cultural factors in the etiology of eating disorders is of-
ten justified further by the observation that eating disorders are significantly less common
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among females residing in non-Western, nonindustrialized nations (see Chapter 47) and,
perhaps, certain ethnic minority groups within the United States. Indeed, some experts
have conceptualized eating disorders as “culture-bound syndromes.” In these accounts,
eating disorders are described as predominantly a problem of white females in Western,
industrialized societies. This cultural view of eating disorders does allow for the possibil-
ity that non-Western and nonwhite females may be at risk if they emigrate from unaf-
fected cultures to Western societies, or if they emulate the social norms and behaviors of
white individuals in Western societies.

There is substantial debate, however, regarding the nature and extent of the contri-
bution of cultural factors to the etiology of eating disorders. Several methodological
problems complicate efforts to evaluate their role.

TERMS AND CONCEPTS

There is general confusion regarding terminology. The terms “race,” “culture,” and “eth-
nicity” are used inconsistently, interchangeably, or, at times, incorrectly, in this literature.
“Race” is considered by many to be an outdated term, due to its history as a biological
category: Rather than being based in biology, race is defined by cultural practices. “Eth-
nicity” is used to define populations by their ancestry, language, and customs, and does
not necessarily imply specific physical characteristics such as skin color. Although the
term “ethnicity” by itself does not imply minority status, typically, it is used to refer to a
population group that is in the minority in terms of its size or its relative political domi-
nance within a society. “Culture” is a broad term encompassing a multidimensional,
complex construct that includes shared institutions, values, norms, and language. Mem-
bers of a particular ethnic group may participate in and share values of a culture while si-
multaneously preserving and practicing values, norms, and languages of their ethnic
group (e.g., individuals of African descent residing in the United States; individuals of In-
dian descent residing in Great Britain). Terms such as “gender” and “ethnicity” are sum-
mary terms (i.e., they capture a variety of factors under a general rubric). In practical use,
they may be confounded with other variables such as differences in educational attain-
ment, income, or other indices of socioeconomic status. Hence, studies purporting to ex-
amine gender or ethnic effects need to specify what about gender or ethnicity may be in-
fluential in the development of eating disorders.

In defining the precise influence of gender and ethnicity, researchers need to move
beyond current conceptualizations of risk factors. The ethnicity literature, for example,
has focused mainly on body ideal as a risk factor. There is little research on peer and me-
dia influences, levels of sexual abuse and sexual harassment, and the effects of ethnic dis-
crimination.

MEASUREMENT

Measurement problems abound in research on gender, ethnicity, and eating disorders.
There are at least three common problems: (1) Operational definitions are inconsistent,
as exemplified by measures of acculturation; (2) many instruments have only been vali-
dated in majority populations and in women; (3) current diagnostic categories may not
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adequately reflect the nature of eating disorders among men and ethnic minority women.
For example, in some individuals, pathological behavior such as binge eating and steroid
abuse might be a response to a desire to be bigger, yet there are few measures that ac-
knowledge the possibility that people might want to be larger, much less that they might
engage in problematic eating behaviors to achieve this goal.

SAMPLES

The most rigorous epidemiological studies of anorexia nervosa and bulimia nervosa have
been conducted either in countries with relatively homogeneous Western populations, or
with samples selected to represent only one ethnic group (white European ancestry) and,
frequently, only women. Hence, the distribution of these eating disorders among non-
Western populations, ethnic minority populations residing in Western countries, and men
is largely unknown. Arguments that females from ethnic minority groups are less likely to
develop an eating disorder are generally based on the observation that clinical samples
are typically composed of white females. The importance of studying representative sam-
ples rather than samples of convenience is underscored by a growing literature showing
that members of ethnic minority groups with an eating disorder are significantly less
likely to access or receive treatment.

It has been hypothesized that eating disorders among white women have increased
during the last century (see Chapter 41), and this increase has been attributed to cultural
changes. Empirical evidence only partially supports this claim: The increase in the num-
ber of cases of anorexia nervosa may be the result of better detection and increased use of
medical services rather than any genuine increase in incidence. In contrast, the weight of
evidence does support a real increase in the incidence of bulimia nervosa during the
1970s. It is plausible that the cultural factors that may underlie this increase (and are not
specified in studies of changes in the incidence and prevalence of eating disorders) may
raise the risk for eating disorders not only among majority populations but also ethnic
minority groups. One might hypothesize, therefore, that the rates for eating disorders
among ethnic minority groups might subsequently rise. Experts have suggested that eth-
nic minority groups lag behind majority groups in exposure to cultural risk factors but
are “catching up” with the majority. Similarly, men exposed to media images of muscular
bodies may develop body dysmorphic disorder (see Chapter 21), a condition that shares
some features with anorexia nervosa.

ASSOCIATION OR CAUSATION

Studies comparing ethnic minority groups to ethnic majority groups on characteristics
that are thought to contribute to the risk for developing an eating disorder often reach
the conclusion that their findings prove ethnic differences in risk exposure. However,
even when differences in exposure are observed (e.g., as is typically the case for body im-
age dissatisfaction when comparing black American and white American females), such
differences do not permit the conclusion that the particular variable of interest operates
in the same way in the two groups. Risk for eating disorders is multifactorial and may in-
volve more than one pathway toward the development of an eating disorder.
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DIFFERENT TYPES OF EATING DISORDERS

Studies examining the role of culture and ethnicity in the etiology of eating disorders tend
to collapse all types of eating disorder into one group. However, preliminary evidence
suggests that the gender and ethnic distribution of eating disorders varies depending on
the particular eating disorder under investigation. For example, binge eating disorder ap-
pears to be relatively more common among males and among members of ethnic minor-
ity groups than is anorexia nervosa or bulimia nervosa (see Chapter 31). Relatedly, the
proportion of males relative to females, and of ethnic minority individuals relative to ma-
jority individuals, is less skewed in binge eating disorder than in anorexia nervosa or
bulimia nervosa. This raises the possibility that the cultural (and biological) factors in-
volved in binge eating disorder differ from those in anorexia nervosa or bulimia nervosa.
Similarly, two lines of evidence suggest that culture may play a more prominent role in
the etiology of bulimia nervosa than that of anorexia nervosa. First, unlike bulimia
nervosa, it is not clear whether the incidence of anorexia nervosa has increased during the
past century (see Chapter 41); and second, cross-cultural research suggests that in certain
non-Western countries anorexia nervosa may be as common as in Western cultures (see
Chapter 47).

CONCLUSIONS

Overall, the research findings do suggest that gender and ethnicity are important in un-
derstanding the etiology and maintenance of eating disorders. However, this research is
subject to notable shortcomings that preclude drawing strong conclusions. For future re-
search to delineate the nature of putative etiological influences, investigators will need to
define and operationalize terms appropriately, select measures that have psychometric va-
lidity with all included participants, and recruit representative epidemiological samples.
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Sport, Occupation,
and Eating Disorders

SUSAN M. BYRNE

During the 1980s, a series of case studies, anecdotal reports, and press accounts began to
emerge about eating disorders in individuals belonging to specific “high-risk” popula-
tions, such as athletes, dancers, fashion models, and those involved in the entertainment
industry. An increasing amount of research has since begun to examine the extent and na-
ture of eating disorders in such groups, although, so far, the research has almost exclu-
sively focused on athletes and ballet dancers. This chapter begins by outlining some rea-
sons why these groups are considered to be at particular risk for developing eating
disorders, and then review existing studies of eating disorders in athletes and dancers,
highlighting various methodological limitations of these studies. Finally, some guidelines
for the prevention and management of eating disorders in high-risk groups are suggested,
along with directions for future research.

REASONS FOR THE INCREASED VULNERABILITY
OF “HIGH-RISK” GROUPS

Performance Enhancement and Aesthetic Appeal

The most prominent line of thinking stems from the proposed link between sociocultural
pressure to conform to an unrealistically thin body ideal and the development of eating
disorders (see Chapter 19). It is suggested that in addition to this pressure, which particu-
larly impinges on females, athletes and dancers may come under specific pressure from
within their highly competitive subcultures to manipulate their eating and weight in order
to maximize their performance and/or improve their aesthetic appeal. This pressure is
likely to be particularly intense for athletes competing in sports with strict weight restric-
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tions (such as lightweight rowing or wrestling) or those that require a lean body shape or
a low body weight for reasons of performance or appearance (including distance running,
rhythmic and artistic gymnastics, and figure skating, as well as ballet).

Personality Characteristics

Individuals in these high-risk groups have been observed in some studies to be perfection-
ist, competitive, and intensely concerned with achievement. This same constellation of
personality traits has also been linked, independently, to individuals with eating disorders
(see Chapter 36), so while these qualities might lead to excellence in athletic or artistic
performance, they may also place an athlete or dancer at increased risk for developing an
eating disorder. However, despite these shared characteristics, athletes with eating disor-
ders appear to present a clinical profile that differs from that shown by other individuals
with eating disorders, reporting higher levels of self-esteem, lower levels of body dissatis-
faction, and fewer depressive symptoms than nonathletes with eating disorders. This dif-
ference may reflect the highly purposive motivation driving athletes’ attempts to lose
weight as opposed to the underlying psychopathology that is characteristic of other indi-
viduals with eating disorders.

Age of Onset

The onset of eating disorders is typically during adolescence or early adulthood, a time of
life when most elite athletic competition takes place, and when dancers, for example, are
vying for positions in professional ballet schools and companies. The onset of puberty and
the accompanying rapid changes in body shape may be of particular significance to female
athletes and dancers, affecting not only their appearance but also their performance.

RESEARCH METHODS AND FINDINGS

While the overall impression from existing studies is that athletes and dancers do show a
relatively high prevalence of eating disorders, many studies have been limited both con-
ceptually and methodologically. There have been three main problems. First, the majority
of studies have been uncontrolled, which, coupled with their inconsistent findings, makes
it difficult to draw firm conclusions. However, even studies comparing athletes to a con-
trol group of nonathletes have produced inconsistent results, with some studies docu-
menting a greater range of disturbed eating behavior in athletes, but many reporting no
differences, or even lower rates of eating problems. Second, sample sizes have often been
too small to ensure adequate statistical power. Those studies with sufficiently large sam-
ples have often aggregated athletes from widely different sports, thereby possibly mask-
ing important differences. Many studies have increased the heterogeneity of their samples
by recruiting athletes and dancers from a broad range of competitive levels rather than
focusing on those who, competing at an elite level, are likely to be subject to especially in-
tense pressure to conform to a particular body shape. Third, most studies have used self-
report questionnaires rather than clinical interviews to make eating disorder diagnoses, a
practice that is unsatisfactory in normal circumstances and especially problematic in this
context.
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Given these limitations, the considerable variation in estimates of the prevalence and
symptoms of eating disorders in these groups is not surprising. The best information to
date has come from a small group of studies comparing athletes participating in sports
that emphasize leanness or impose weight restrictions (thin-build sports), athletes partici-
pating in sports that do not emphasize leanness (normal-build sports), and control groups
of nonathletes. The two most methodologically sound studies, one from Norway and the
other from Australia, used a two-stage design in which participants were first screened
using a self-report questionnaire (the Eating Disorder Inventory) and then assessed by
clinical interview in subgroups. In this way it was possible to estimate the prevalence of
eating disorders in large samples of athletes and dancers. The Norwegian study identified
eating disorders in 25% of female thin-build athletes, 12% of female normal-build ath-
letes, and 5% of female nonathletes. The Australian study (by the author) concluded that
it is only athletes competing in sports that emphasize thinness (including dancers) who
appear to be at particularly high risk, with 15% of athletes in this group evidencing
diagnosable eating disorders compared to 2% of normal-build athletes and 1% of
nonathletes. This study had the added strength of having both male and female athletes in
the sample. The results suggested that the increased risk associated with being an athlete
competing in a thin-build sport was not exclusively associated with being female. Five
percent of male athletes in this category had eating disorders. Little attention has other-
wise been paid to the problem of eating disorders in male athletes, although some uncon-
trolled studies have reported a high rate of disturbed eating behavior among male athletes
in sports such as rowing, wrestling, and bodybuilding.

PREVENTION, TREATMENT, AND FUTURE RESEARCH

The relatively high rate of diagnosable eating disorders found in both male and female
athletes and dancers engaged in “thin-build sports” has implications for the wide range
of professionals concerned with these high-risk populations. Far-reaching prevention pro-
grams (see Chapter 67) need to educate not only these athletes but also their coaches, of-
ficials, and other responsible authorities. The emphasis should be on the deleterious ef-
fects an eating disorder is likely to have not only or overall health and well-being but also
on athletic and artistic performance. In recent years, sporting organizations, particularly
in the fields of gymnastics and athletics, have begun to recognize the need for eating dis-
order prevention programs (although less progress has been made in the traditional world
of ballet, and in other fields such as modeling and the theater). However, there is still a
need for evaluation of these programs, since their effectiveness has yet to be demon-
strated. There is also a need to identify the conditions required to encourage athletes to
be forthcoming about eating problems, and to develop sensitive screening procedures to
ensure referral to the most appropriate source of help.

Additionally, research is needed to clarify the relationship between these pursuits and
the development eating disorders. Specific recommendations include: conducting longitu-
dinal studies of elite athletes and dancers; studying both male and female subjects; re-
cruiting large, appropriately selected samples, with matched control groups; employing
clinical interviews to assess eating disorder features and to make diagnoses; and develop-
ing improved measures of the perceived and actual intensity of pressures to be thin.
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Cross-Cultural Perspectives
on Eating Disorders

SING LEE
MELANIE A. KATZMAN

A decade ago, eating disorders in the forms of anorexia nervosa and bulimia nervosa
were predominantly confined to the developed West. However, anorexia nervosa and,
more recently, bulimia nervosa are becoming common clinical problems among young fe-
males in high-income Asian societies such as Japan, Hong Kong, Singapore, Taiwan, and
the Republic of Korea. They have also appeared in major cities in low-income Asian
countries such as China, Malaysia, the Philippines, and Indonesia. They have even been
identified in unexpected places such as India and Africa.

Drawing on clinical and research experience in Asian and, in particular, Chinese
populations, this chapter addresses four main questions: (1) How common are eating dis-
orders, and why are they emerging in Asian females? (2) Are eating disorders more likely
to present atypically in Asian patients? (3) Are Western research instruments valid in
Asian populations? (4) What are the implications of atypical eating disorders for the eti-
ology, diagnosis, treatment, and prevention of eating disorders in general?

THE EMERGENCE OF EATING DISORDERS

Accurate, two-stage community estimates of eating disorders are even rarer in Asian than
Western populations, but rough estimates provide good reason for concern. Several com-
munity studies in Hong Kong have indicated that 3-10% of young females suffer from
disordered eating. Rates of referrals to clinics suggest that eating disorders increased in
prevalence in the 1990s and are affecting ever younger subjects. In several Asian coun-
tries, the mass media have repeatedly informed the public about the increased use of ex-
treme weight-control behavior, dramatic cases of women who have died from untreated
eating disorders, and celebrities who suffered from or recovered from anorexia nervosa.
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For reasons that are far from clear, eating disorders in these societies seem to be unusually
rare among men.

At an outpatient psychiatric clinic where the first author worked, the number of re-
ferrals of patients with eating disorders (primarily anorexia nervosa) increased from two
per year in the early 1990s to at least one per week in mid-2000. In the 3 months that fol-
lowed the opening of the Hong Kong Eating Disorders Center, over 200 Chinese women
phoned in to seek help for eating problems, predominantly bulimia nervosa. This indi-
cates that the latter is grossly undertreated in Asian societies.

Through the late 20th century the collective fear of fatness in Western cultures was
the predominantly accepted sociocultural cause and discourse for disordered eating. (See
Chapters 19 and 45 for further discussion of sociocultural influences.) However, cross-
cultural investigations, especially when combined with feminist studies, are challenging
this simplistic view. At the start of the 21st century, the rising identification of eating dis-
orders in diverse places has extended not only the boundaries of imagination but disci-
plines as well. The future may see not only more sophisticated community prevalence
studies, involving traditional and local healers as well as medical professionals, but also a
parallel examination of shifting political and economic forces.

The experiences of Asian women who starve their already thin bodies has been a poi-
gnant example of how the experiences of women outside Western laboratories and lan-
guages may topple vaulted Western assumptions. Various speculations as to why eating
disorders are emerging despite the fact that young Asian females are manifestly slim in-
clude the ubiquity of media forms that powerfully associate ultraslimness with such posi-
tive qualities as control, attractiveness, success, and efficiency. In this climate, no female
is too thin. The other common belief is that globalized Western fast-food shops and eat-
ing styles have undermined appetite and weight control in women who are psychosocially
vulnerable. Less obvious explanations are the rapid social transformation that has exag-
gerated both the conflicting opportunities and constraints pertaining to production and
reproduction that take their toll on young females in patriarchal societies and the com-
modification of the female body.

ATYPICAL EATING DISORDERS

While bulimia nervosa appears to “breed true” in Asian populations, the case of anorexia
nervosa is more complex. DSM-IV criteria require that food refusal or emaciation in an-
orexia nervosa be solely attributed to an intense fear of fatness. (See Chapter 28 for dis-
cussion of the DSM-IV diagnostic criteria.) However, not all Asian anorexic patients ex-
hibit fat concern, especially when they are evidently emaciated (and this is also true of
some “atypical” Western patients). In the context of a retrospective study, Lee and col-
leagues in Hong Kong found that 41 (59%) of 70 Chinese anorexic patients, despite a
compelling resemblance to their Western counterparts, attributed food refusal to stomach
bloating, loss of appetite, no hunger, and other rationales not connected with fat con-
cerns. A recent study by Nakamura and coworkers showed that atypical patients still
commonly occur in Japan.

Three common explanations for the absence of fat phobia in these patients are “de-
nial” of fat concerns, the disorder being a form of somatized depression, and the fact that
these women were already premorbidly thin and so have never been sensitized to fatness.
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A further explanation is that they come from subcultures in which fat phobia is not an ef-
fective idiom of distress: rather, rationales such as stomach bloating provide more irrefut-
able excuses for food refusal in their local worlds of interpersonal experience. This expla-
nation is supported by ethnographic as well as prospective studies that have asked
patients to identify reasons for their food refusal at different time points in their anorexic
illness. These studies indicate that when the disorder is defined less restrictively, fat pho-
bia is not an immutable core symptom of voluntary self-starvation. This is also supported
by research in Georgia (of the former Soviet Union), which found that women who do
not “own” the terms anorexia nervosa and bulimia nervosa still engage in the relevant
behavior for what may be considered social control. Thus, patients with eating disorders
do not live in a DSM diagnostic laboratory. As points of entry into the dynamic interper-
sonal processes of illness, patients’ attributions for disordered eating connect with diverse
illness narratives and rationales that are revealed only by experience-sensitive methods of
research and “non-fat” focused clinicians.

Psychiatric researchers may be predisposed to exaggerate what is universal in mental
disorders according to the DSM paradigm and to deemphasize what is culturally particu-
lar and often locally valid. In fact, the occurrence of atypical anorexia nervosa is congru-
ous with historical, clinical, as well as community studies showing that attributions re-
garding weight and shape are not static but vary with chronicity of illness, age, degree of
weight loss, and contextual factors. In a prospective study that involved a 15-year longi-
tudinal design, Strober and coworkers compared the long-term outcome of typical and
atypical anorexic inpatients. They defined atypical anorexia nervosa by the definite ab-
sence of fat phobia throughout subjects’ inpatient stay. They found that atypical patients
remained non-fat phobic, exhibited fewer bulimic symptoms, and had a more benign out-
come than their fat-phobic counterparts. This is the first systematic study to conclude
that anorexia nervosa without fat phobia is a valid nosological entity. (Atypical eating
disorders are discussed in Chapter 30.)

VALIDITY OF RESEARCH INSTRUMENTS

One factor that hampers community surveys in Asian and other non-Western populations
is the lack of simple and valid research instruments. It should be noted that community
epidemiological studies using familiar instruments such as the Eating Attitudes Test are
fraught with methodological difficulties in Western populations. These surveys typically
yield a very low prevalence of anorexia nervosa. One reason may be that disordered eat-
ing attitudes pertaining to fat rejection do not capture the experiential salience of eating
disorders. For example, anorexic subjects may not necessarily endorse items on the
Eating Attitudes Test such as “I am terrified of gaining weight” (No. 16) and “I am pre-
occupied with the desire to be thinner” (No. 32) when they are manifestly emaciated. As
a result, some of them will be screened out as “noncases.” (See Chapter 26 for further
discussion of assessment instruments and their use.)

Even if Western instruments were accurately translated into the local language,
whether they exhibit contextual validity in non-Western settings remains uncertain. Using
the Chinese version of Eating Disorder Inventory (EDI-1), Lee and coworkers found that
although the profile of fat-phobic patients was similar to that of Canadian patients with
restrictive anorexia nervosa, that of non-fat-phobic patients was anomalous. The latter
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patients displayed significantly more “general psychopathology” than control subjects
but exhibited even less “specific” or fat-phobic psychopathology as measured on the
Drive for Thinness subscale. Likewise, non-fat-phobic anorexic patients scored atypically
low on the Eating Attitudes Test.

A possible means of enhancing the sensitivity of existing instruments is to include
items grounded in the local idioms used by self-starving subjects to explain their food de-
nial. Research in mainstream psychiatric epidemiology has already shown that small but
culturally relevant changes to the stem questions of research instruments originally based
on the DSM system can result in significant changes in the rates of detection of
nonpsychotic disorders. The obvious cultural basis of eating disorders notwithstanding,
this approach has yet to be explored in this field.

IMPLICATIONS

Cross-cultural and feminist studies can shed light on the etiology, diagnosis, treatment,
and prevention of eating disorders in general. They suggest that the portrait of disordered
eating as an appearance disorder incurred by young women lost in the world of calorie
restricting is a belittling stereotype that not only camouflages women’s real worries but
also misses the universal power of food refusal as a means of proclaiming needs for self-
control. It is worth noting that a connection between eating disorders and control was
long underscored by Hilde Bruch. The notion was later contextualized by feminist re-
searchers and incorporated into cognitive-behavioral therapies.

As regards diagnosis, if atypical eating disorders are common globally, the current
classificatory systems cannot be considered adequate. We need to surrender essentializing
diagnostic criteria that shun large portions of patients as dishonest deniers in favor of
polythetic definitions that transcend local variations in the content of the anorexic illness.

In the psychological treatment of non-fat-phobic patients, since fatness does not de-
fine their interaction with clinicians, the treatment process may bring to light the inter-
play of economic, political, and social forces that influence women’s self-image and psy-
chological health in general. Such insights may prove useful for the primary prevention of
eating disorders.

Predictably, the rising rate of eating disorders in non-Western societies poses a public
health challenge. In nearly all of these societies, specialized treatment facilities and sup-
port groups are barely available. Patients frequently have to detour around various prac-
titioners before they receive some sort of psychological treatment. Many more are not be-
ing treated. The outcome for these patients remains unknown, and the prevention of their
distress is an intriguing social challenge.
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Physiology of Anorexia Nervosa
and Bulimia Nervosa

KATHERINE A. HALMI

Most physiological abnormalities present in patients with anorexia nervosa and bulimia
nervosa are secondary to an underweight state, dieting, or behavior directed toward los-
ing weight, such as self-induced vomiting, laxative misuse, and excessive exercising. With
nutritional rehabilitation and cessation of weight-losing behaviors, the physiological

changes are reversed. Medical complications of anorexia nervosa and bulimia nervosa are
described in Chapter 50.

ENDOCRINE ABNORMALITIES

Endocrine changes in anorexia nervosa and bulimia nervosa involve the hypothalamic—
pituitary—ovarian, adrenal, and thyroid axes, as well as growth hormone, insulin,
neuropeptides, endogenous opioids, leptin, and neurotransmitters. (See Chapter 49 for a
description of neurotransmitter abnormalities.)

Amenorrhea is an essential clinical feature in the diagnosis of anorexia nervosa. In
underweight patients, basal levels of luteinizing hormone (LH), follicle-stimulating hor-
mone (FSH), and estrogen are decreased. The 24-hour LH secretion pattern is abnormal
and similar to that found in prepubertal females. With weight restoration, normal LH se-
cretion occurs in most patients. The return of normal menstrual cycles lags behind, with
resumption associated with psychological improvement and cessation of dietary restric-
tion. Regular injections of gonadotropin-releasing hormone (GnRH) in underweight pa-
tients produce ovulation. These findings suggest that the pituitary cells producing LH and
FSH are understimulated due to hyposecretion of GnRH in the hypothalamus. Dysfunc-
tion in the neurotransmitter systems that influence GnRH release is most likely present in
anorexia nervosa.

Menstrual irregularities occur in many women with bulimia nervosa. Intermittent di-
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eting, purging behaviors, and psychological stress factors could contribute to the
neuroendocrine changes responsible for these menstrual abnormalities.

Mild hypercortisolism, with a blunting of diurnal rhythm, is commonly present in an-
orexia nervosa. Elevated levels of corticotropin-releasing hormone (CRH) are present but
return to normal with weight restoration. Hypersecretion of endogenous CRH most likely
produces the characteristic hypercortisolism, along with the increased half-life of cortisol
found in starvation. Increased CRH, a potent anorectic hormone, may have a role in main-
taining anorectic behaviors and encouraging relapse. Conflicting CRH and cortisol findings
in bulimia nervosa patients are probably related to dieting behavior. The secretion of both
GnRH and CRH is highly influenced by the neurotransmitters, norepinephrine, and seroto-
nin, which help to regulate eating behavior and influence mood.

A blunted or delayed thyroid-stimulating hormone (TSH) response to thyrotropin-
releasing hormone is present in anorexia nervosa. There is a reduced peripheral conver-
sion of thyroxine (T}) to triiodothyronine (T;) and an increased conversion of T, to inac-
tive reverse T;. These changes are seen in other starvation states and probably represent
an adaptive response to inadequate caloric intake. T, levels are in the low normal range,
T, levels are depressed, and TSH levels are normal. Clinical evidence of hypothyroidism
includes hypothermia, bradycardia, constipation, dry skin, and delayed relaxation of the
tendon reflexes. All of these changes reverse with refeeding and weight gain. There are
contradictory reports of thyroid functioning in bulimia nervosa. This may be due to the
differences in the severity of these patients’ dieting behavior.

Dopamine, norepinephrine, serotonin, growth hormone-releasing hormone and
peripheral feedback mechanisms all influence the secretion of growth hormone from the
pituitary gland. Patients with anorexia nervosa have dysregulation of growth hormone
secretion. This likely is a response to the starvation state. However, an impaired growth
hormone response to pharmacological challenge tests in both emaciated and weight-
restored anorectic patients indicates a disturbance at the hypothalamic level. Basal
prolactin levels are normal in anorexia nervosa but prolactin responses to challenge tests
are impaired in weight-restored patients, suggesting a dysfunction at the postsynaptic
dopaminergic receptor site. Growth hormone secretion studies in bulimia nervosa pa-
tients are contradictory and suggest that the occasional growth hormone aberrations
could be a response to fasting. The most consistent finding is that growth hormone secre-
tion seems to be abnormally sensitive to TSH.

Insulin and fasting blood sugar levels are decreased or in the low-normal range in an-
orexia nervosa. Glucose tolerance is also commonly impaired and likely reflects the star-
vation state.

Neuropeptides have a role in regulating satiety, appetite, mood and neuroendocrine
functions and thus may contribute to the pathophysiology of eating disorders. Satiety
may be produced by several gastrointestinal hormones such as cholecystokinin (CCK),
glucagon, somatostatin, and bombesin. Studies in anorexia nervosa and bulimia nervosa
patients indicate that these hormones are unlikely to make any meaningful contribution
to the initiation or maintenance of the eating disorder.

Studies of the two central appetite stimulants, neuropeptide Y and peptide YY, have
been conducted in only one center. The meaning of minor aberrations present in
cerebrospinal fluid levels remains to be determined.

Patients with anorexia nervosa have an impaired ability to concentrate urine, which
is related to the inconsistent secretion of vasopressin. Both vasopressin and oxytocin se-
cretion return to normal with weight restoration.
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Dopamine and opioids have a role in modulating eating behavior and pleasure—
reward responses to food. The abnormal pleasure-reward response seen in both anorexia
nervosa and bulimia nervosa patients could be related to an impairment in this system.
Abnormalities of opioid activity seem to be state-related in that they reflect active
bingeing, purging, or severe food restriction.

Initially, leptin was regarded as a signal to reduce feeding and hence reduce body
weight. However, numerous studies show leptin levels in anorexia nervosa patients corre-
late positively with body mass index and amount of adipose tissue; that is, emaciated pa-
tients have extremely low levels of leptin that increase as the patients gain weight. These
findings support the hypothesis that leptin is a signal of energy deficiency, and when
leptin levels in the blood fall, energy intake is reduced. Thus, in starvation, falling leptin
levels should promote increased food or energy intake, decreased energy expenditure, and
the metabolism of calories into fat.

ELECTROLYTE AND METABOLIC ABNORMALITIES

Electrolyte abnormalities are associated with poor fluid intake, vomiting, laxative abuse,
and diuretic abuse in both anorexia nervosa and bulimia nervosa. For those who engage
in purging behavior, a metabolic alkalosis may occur. This is a condition with low chlo-
ride and potassium levels (hypokalemia) in the blood and elevated bicarbonate levels. It
produces physical symptoms of weakness, lethargy and, at times, cardiac arrhythmias
(see below). Hypomagnesemia may be present and can interfere with the correction of
hypokalemia. Hypophosphatemia may also occur in anorexia nervosa as a result of poor
dietary intake. It can also be a dangerous complication of refeeding, since inorganic phos-
phate moves intracellularly as it is required for protein synthesis. This may result in a
sudden drop in serum phosphatase levels, which can aggravate mild cardiac dysfunction.

Acutely ill patients with anorexia nervosa have a low total energy expenditure and
resting metabolic rate. They also have proportionately less body fat and gain much of
their weight initially as body fat (requiring more calories than are required to gain lean
body mass). Newly weight-restored patients need more calories to maintain weight than
normal controls: In contrast, patients with bulimia nervosa need fewer calories to main-
tain their weight. The reasons for this are unclear, but it is an unfortunate fact.

Elevated levels of beta-hydroxybutyric acid and free fatty acids may be found in
starving anorectics. Hypercholesterolemia is more often present in children than in
adults. It is unlikely to be dietary in origin, since patients with anorexia nervosa typically
exclude saturated fat and cholesterol from their diet. Beta-carotene levels are often raised,
the cause of which is uncertain, but this may reflect dietary intake of carotene. Vitamin
deficiencies are uncommon. Studies of the zinc status of anorexia nervosa patients have
yielded conflicting findings.

CARDIAC AND CARDIOVASCULAR DISTURBANCES

Bradycardia and orthostatic hypotension are common findings in patients with anorexia
nervosa, who frequently have a resting heart rate below 60 beats per minute and a dia-
stolic blood pressure below 60. Dizziness and frank syncope are not unusual. Electro-
cardiographic (EKG) changes are common and usually reflect electrolyte disturbance.
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These changes include low voltage, sinus bradycardia, and ST segment depression. At
times, cardiac arrhythmias occur with hypokalemia in which case myocardial repolari-
zation may be delayed, resulting in a prolonged QT interval. The QT interval reflects
electrical signals from the start of ventricular depolarization to repolarization, the stage
that prepares the ventricles for the next beat. The repolarization—depolarization process
needs to happen more rapidly as the heart rate increases. The QTc, the corrected QT in-
terval, adjusts for this. Patients with hypokalemia are vulnerable to have prolonged QTc,
which may be associated with ventricular tachycardia (torsade de pointes) and sudden
death. Adverse cardiac affects can occur when the CYP,5, 3A, enzyme system is inhibited
by certain medications, leading to elevated levels of medications that prolong the QT in-
terval.

Patients who use ipecac to induce vomiting may develop a cardiomyopathy from ipe-
cac intoxication. This is an irreversible condition of cardiac failure that usually results in
death. Symptoms of pericardial pain, dyspnea, and generalized muscle weakness associ-
ated with hypotension, tachycardia, and EKG abnormalities should alert one to possible
ipecac cardiac intoxication.

GASTROINTESTINAL COMPLICATIONS

In anorexia nervosa, delayed gastric emptying is common and associated with feelings of
fullness and bloating. Persistent laxative abuse may decrease the motility of the colon and
result in true constipation. Patients who binge and purge are at risk for acute dilatation of
the stomach or esophageal tears, which are usually accompanied by shock. There is some
indirect evidence that the vagal afferent system in patients with bulimia nervosa is dys-
functional. These patients have been found to have an increased threshold for both pain
and temperature stimuli. It is possible that dysfunctional vagal afferent input from the
gastrointestinal tract to the brain concerning satiation may be a factor in their inability to
stop eating.

OTHER ABNORMALITIES

Elevation of serum enzymes may reflect fatty degeneration of the liver and is present in
emaciated patients with anorexia nervosa and during their refeeding. Emaciation can also
produce abnormalities in hematopoiesis, such as leukopenia and relative lymphocytosis
(see Chapter 50). Impaired temperature regulation has also been observed in emaciated
patients with an abnormal autonomic response to cold. They also have a sudden abnor-
mal increase in core temperature in response to liquid feeding. Thus, the stability of their
temperature regulation is impaired.

The EKG abnormalities found in some patients with anorexia nervosa and bulimia
nervosa are probably related to fluid and electrolyte disturbance. Studies using computer-
ized tomography and magnetic resonance imaging have revealed cerebral atrophy and
ventricular dilatation. In most cases, this appears to be reversible. Functioning imaging
methods have not revealed consistent findings, but more studies are needed.

Osteopenia and fractures are not uncommon in patients with chronic anorexia
nervosa. The pathophysiology is not understood, but estrogen deficiency and excess
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cortisol secretion may be responsible. Current methods of treatment, such as estrogen re-
placement, have not proved effective.
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Central Nervous System
Neurotransmitter Activity in Anorexia
Nervosa and Bulimia Nervosa

WALTER H. KAYE

It is common to consider eating disorders as being caused by cultural pressures for thin-
ness, since dieting and the pursuit of thinness are common in industrialized countries.
(See Chapters 19, 45, and 47 for discussions of sociocultural influences.) However, the
disparity between the high prevalence of pressures for thinness and the low prevalence of
eating disorders (see Chapter 41), combined with clear evidence of anorexia nervosa oc-
curring at least several centuries ago (see Chapter 27), as well as the stereotypical presen-
tation, predominance in females, premorbid anxiety, and developmentally specific age-of-
onset distribution, underscore the possibility of contributing biological vulnerabilities.
Other evidence of biologic risk factors includes indications that both anorexia nervosa
and bulimia nervosa are familial and heritable disorders (see Chapter 42).

In the past few decades, a substantial number of neurotransmitters that contribure to
the regulation of feeding behaviors have been identified. This in turn has raised the ques-
tion of whether some disturbance of neurotransmitter function may contribute to the
pathophysiology of anorexia nervosa and bulimia nervosa. However, it is difficult to an-
swer this question with iz vivo studies in humans because the central nervous system has
been relatively inaccessible. In the living human brain, methods of characterizing neuro-
transmitter function have relied upon relatively indirect measures, such as levels of
neurotransmitters in cerebrospinal fluid or endocrine responses to challenges of neuro-
transmitter function.

Another difficulty in the study of neurotransmitter activity in people with eating dis-
orders is that disturbances of neuropeptide or monoamine activity could be secondary to
dietary abnormalities or premorbid traits that contribute to a vulnerability to develop an-
orexia nervosa or bulimia nervosa. One way to tease apart cause and effect is to study
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people with anorexia nervosa or bulimia nervosa at various stages in their illness, that is,
while they are symptomatic and after recovery. Neurotransmitter abnormalities that per-
sist after recovery might indicate trait-related disturbances that may contribute to the eti-
ology of anorexia nervosa or bulimia nervosa.

NEUROPEPTIDES

There has been considerable interest in the neuropeptides reputed to have appetite stimu-
lant or repressive properties. The most direct technology for assessment of these
orexigenic and anorexigenic peptides i vivo in humans is measurements of concentra-
tions in cerebrospinal fluid (CSF). While alterations in the concentrations of many neuro-
peptide systems have been found in ill patients with anorexia nervosa or bulimia nervosa,
most disturbances normalize after recovery. However, neuropeptide disturbances may
substantially contribute to symptoms in the ill state, and even to the high relapse rates in
anorexia nervosa and bulimia nervosa. For example, people with anorexia nervosa who
are underweight have increased plasma cortisol secretion that is thought to be a conse-
quence of hypersecretion of endogenous corticotropin-releasing hormone (CRH). Both
measures normalize after weight restoration, thus suggesting that activation of the hypo-
thalamic—pituitary axis is precipitated by weight loss. Still, increased CRH activity is of
great theoretical interest in anorexia nervosa, since intracerebroventricular CRH admin-
istration in experimental animals produces many of the physiological and behavioral
changes associated with the disorder, including hypothalamic hypogonadism, decreased
sexual activity, decreased feeding behavior, and hyperactivity.

Underweight patients with anorexia nervosa have increased CSF levels of neuropep-
tide Y, a potent appetite stimulant, which may be a compensatory physiological response
to starvation but does not appear to counter the pursuit of thinness in anorexia nervosa.
Animal studies suggest that elevated neuropeptide Y may contribute to altered gonadal
hormone secretion, decreased sexual activity, high plasma CRH and cortisol, and
hypotension in anorexia nervosa. A related, highly orexigenic peptide YY has been found
to be increased only during recovery in bulimia nervosa. Activity of this system may con-
tribute, at least in part, to urges to binge and purge, and thus contributing to relapse in
bulimia nervosa.

Leptin, which is secreted predominantly by adipose tissue cells and is thought to con-
tribute to the regulation of body fat, may decrease food intake and reduce body weight
by reducing neuropeptide Y activity. Malnourished and underweight patients with an-
orexia nervosa have consistently been found to have significantly reduced plasma and
CSF leptin concentrations compared to normal-weight controls. This strongly implies a
normal physiological response to starvation. While leptin levels normalize after long-term
recovery, one study found that CSF leptin concentrations reach normal values before full
weight restoration, which might contribute to patients’ difficulty in achieving and sus-
taining a normal weight.

Galanin is an orexigenic neuropeptide that may particularly stimulate fat intake. In-
terestingly, one study found normal CSF galanin in a group of largely weight-restored,
but not menstrual-cycle-restored, patients with anorexia nervosa who showed large vari-
ations of this neuropeptide during recovery. Our group recently found a reduction of CSF
galanin in women with long-term recovery from anorexia nervosa (with normal menses).
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These data raise the question of whether alterations in brain galanin activity play a role in
food restriction and fat avoidance in anorexia nervosa.

Oxytocin (OXT) and vasopressin (AVP), produced in the hypothalamic supraoptic
and paraventricular nuclei, are released peripherally via pituitary projections to the
neurohypophysis and are also centrally directed into the brain. In the periphery, AVP con-
trols free-water clearance of the kidney, whereas OXT promotes uterine contraction and
milk letdown. In the brain, these peptides are long-acting neuromodulators that exert
complex behavioral effects. OXT administration to rats disrupts memory consolidation
and retrieval, whereas AVP administration enhances memory function. In animal models,
OXT has anxiolytic actions, whereas AVP has anxiogenic effects. Altered concentrations
of OXT and AVP have been found in people with eating disorders. Our group studied
people with eating disorders after recovery and found that persistently elevated levels of
CSF AVP were related to having a lifetime history of major depression. In comparison,
CSF OXT levels were normal in recovered subjects. The findings also suggested that ele-
vated levels of CSF OXT after recovery from bulimia nervosa might be related to use of
the birth control pill. Thus, the AVP findings may help in understanding why some people
with eating disorders are more susceptible to major depression.

In summary, the correction of most of the neuropeptide disturbances after recovery
from an eating disorder suggests that such disturbances are secondary to malnutrition or
weight loss and not the cause. Still, an understanding of these neuropeptide disturbances
may shed light on why many people with anorexia nervosa or bulimia nervosa cannot
easily “reverse” their illness. In anorexia nervosa, malnutrition may contribute to the
downward spiraling circle in which malnutrition sustains and perpetuates the desire for
more weight loss and dieting. Symptoms such as increased satiety, as well as obsessions
and dysphoric mood, may be exaggerated by these neuropeptide alterations and thus con-
tribute to this downward spiral. Even after improved nutrition and weight gain, many
people with anorexia nervosa have much difficulty normalizing their behavior. The per-
sistence of some neuropeptide disturbances after long-term recovery provides several pos-
sible explanations for this phenomenon. First, these disturbances may be strongly en-
trenched and not easily corrected by improved nutrition or weight normalization. If
correct, this would support the need to sustain therapy for months after weight normal-
ization. Alternatively, the persistence of certain disturbances after long-term recovery
raises the question of whether these are trait-related alterations that contribute to the
pathogenesis of eating disorders or comorbid symptoms.

MONOAMINES

There has been considerable interest in the role that serotonin may play in anorexia
nervosa and bulimia nervosa, since this neuronal system contributes to the modulation of
feeding, mood, and impulse control (both obsessional and impulse undercontrol). The
most compelling evidence for a disturbance of monoamine activity is the positive re-
sponse to antidepressant-type medications (see Chapter 58). In addition, when under-
weight, patients with anorexia nervosa have a significant reduction in basal concentra-
tions of the serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the CSF
compared to healthy controls, as well as reduced [*H]-imipramine binding and blunted
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plasma prolactin response to drugs with serotonin activity. Together, these findings sug-
gest reduced serotonergic activity. This might be a consequence of diet-related reductions
of tryptophan, the amino acid precursor of serotonin. In contrast, CSF concentrations of
5-HIAA are elevated after long-term recovery from anorexia nervosa. Likewise, women
who are ill with bulimia nervosa have evidenced altered response to serotonin challenges
and low-to-normal CSF 5-HIAA levels that are inversely related to their frequency of
binge eating and purging. After recovery, they show elevated concentrations of CSF 5-
HIAA in response to serotonin-specific challenges.

It has been found that low levels of CSF 5-HIAA are associated with impulsive and
nonpremeditated, aggressive behaviors that cut across traditional diagnostic boundaries.
Thus, it is of interest that women who have recovered from anorexia nervosa or bulimia
nervosa have elevated CSF 5-HIAA concentrations. Behaviors found after recovery from
anorexia nervosa and bulimia nervosa, such as obsessionality with symmetry and exact-
ness, and perfectionism, tend to be opposite in character to those displayed by people
with low 5-HIAA levels. Together, these studies contribute to a growing literature that
suggests that CSF 5-HIAA concentrations may correlate with a spectrum of behavior;
that is, reduced CSF-5 HIAA levels appear to be related to behavioral undercontrol,
whereas increased concentrations may be related to behavioral overcontrol.

COMMON AND SPECIFIC VULNERABILITIES

The possibility of a common vulnerability for anorexia nervosa and bulimia nervosa may
seem puzzling given well-recognized differences in behavior in these disorders. However,
recent studies suggest that anorexia nervosa and bulimia nervosa have a shared etiologi-
cal vulnerability; that is, there is a familial aggregation of a range of eating disorders in
relatives of probands with either anorexia nervosa or bulimia nervosa, and these two dis-
orders are highly comorbid in twin studies (see Chapter 42). Both disorders are character-
ized by high levels of harm avoidance, a personality trait hypothesized to be related to in-
creased serotonin activity. Other features in common include a drive for thinness,
perfectionism, and preoccupation with symmetry and exactness. (See Chapter 36 for dis-
cussion of the personality characteristics of people with eating disorders.) These data
raise the possibility that a disturbance of serotonin activity may create a vulnerability for
the expression of a cluster of symptoms that are common to both anorexia nervosa and
bulimia nervosa.

Other factors that are independent of a vulnerability for the development of an eat-
ing disorder may contribute to the development of eating disorder subtypes. (See Chap-
ters 28 and 30 for a description and discussion of the subclassification of eating disor-
ders.) These other factors may be related to extremes of impulse control and mood
stability. For example, only people who have recovered from restricting-type anorexia
nervosa have been found to have reduced CSF concentrations of homovanillic acid, a ma-
jor metabolite of dopamine. Dopamine neuronal function has been associated with motor
activity, reward, and novelty seeking. These behaviors are altered in restricting-type an-
orexia nervosa compared to other eating disorder subtypes. A trait-related disturbance of
dopamine metabolism may therefore contribute to a vulnerability to develop this subtype
of eating disorder.



276 II. EATING DISORDERS

FUTURE DEVELOPMENTS

New technologies in brain imaging offer the potential for increased understanding of pre-
viously inaccessible brain function and its dynamic relationship with human behaviors.
For example, recent data from our group suggests that a disturbance of serotonin (5-HT)
neuronal pathways persists in the orbital frontal cortex after recovery from an eating dis-
order. Both 5-HT activity and frontal lobe function have been associated with extremes
of self-control such as obsessionality and impulsive, aggressive behaviors. We have postu-
lated that people with eating disorders have an inherent disturbance of 5-HT circuits, in-
cluding the orbital frontal cortex, which causes a vulnerability for imprecise and poorly
modulated behavioral control. Advances in technology, using a range of brain imaging
devices, offer the promise of the ability to identify regional localization of altered brain
function and correlations with behavior and neurotransmitter functional activity.

Genomics is another promising technology. (See Chapter 43 for a discussion of the
molecular genetics of eating disorders.) Complex traits that lead to the development of
anorexia nervosa and bulimia nervosa do not have a simple, or Mendelian, mode of
transmission. To date, conventional methods, such as linkage analysis, have failed to
identify which critical regions of the genome are responsible for the inheritance of com-
plex disease susceptibility. This is thought to be due to the oligogenic and oligoallelic na-
ture of complex traits. The lack of power of linkage methods has led to the suggestion
that association studies should be used. Such association methods provide evidence for
connection between a specific allele at a locus (a candidate gene) and a phenotype. In
fact, the findings from some, but not all, studies suggest that a polymorphism (—1438G/
A) in the promoter region of the gene for the 5-HT,, receptor may make a minor contri-
bution to anorexia nervosa. There is the possibility that this polymorphism may be par-
ticularly associated with the restricting-type of anorexia nervosa and obsessive—compul-
sive disorder, but not bulimia nervosa. It is not known if this polymorphism has
functional activity. The weakness of the candidate gene strategy has been the relative lack
of both novel candidates and polymorphisms at those candidates. However, this problem
will soon be solved as a result of the human genome sequencing efforts. When genome-
wide single nucleotide polymorphism (SNP) maps and high-throughput scanning for
SNPs in candidate genes become widely available, there will be a convergence of the asso-
ciation and candidate gene strategies, with the exciting possibility of eventually identify-
ing genes that contribute to eating disorders.
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Medical Complications of
Anorexia Nervosa and
Bulimia Nervosa

CLAIRE POMERQOY
JAMES E. MITCHELL

Despite a growing literature outlining the medical complications of anorexia nervosa and
bulimia nervosa, patients, families, and providers too often are so focused on the psychi-
atric aspects of the illness that they overlook the physical damage that these conditions
can cause. In this chapter, the medical complications of eating disorders are reviewed.
(Physiological abnormalities are described in Chapter 48.) It is important to emphasize
that awareness of these potentially tragic consequences is the responsibility of all health
professionals caring for these vulnerable patients, and that the management of these com-
plications is an essential aspect of the overall management of eating disorders.

RENAL AND ELECTROLYTE ABNORMALITIES

Decreased oral intake in restricting anorectic patients and purging behaviors in bulimic
patients can result in severe disruptions of fluid homeostasis and potentially life-threaten-
ing electrolyte abnormalities. The most frequent serious electrolyte disturbance is
hypokalemia, which usually occurs in patients with potassium loss due to self-induced
vomiting or diuretic and laxative abuse. Simultaneous loss of fluid and stomach acid of-
ten results in an accompanying hypochloremic contraction alkalosis.

Hypokalemia may result in cardiac arrhythmias, one of the major causes of death in
patients with eating disorders, and may also contribute to intestinal dysmotility and skel-
etal muscle myopathy. It is now recognized that chronic hypokalemia can cause
nephropathy, with elevated serum creatinine levels, and eventually result in chronic renal
failure severe enough to require dialysis.

A number of other electrolyte abnormalities occur less frequently. Hypomagnesemia
is not uncommon in anorectic patients and may be associated with hypocalcemia or
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hypokalemia that will only resolve if magnesium is replaced concurrently. Hypophospha-
temia can occur during refeeding and hyperphosphatemia may rarely complicate frequent
vomiting.

Careful monitoring of serum potassium and other electrolytes is vital to the manage-
ment of patients with eating disorders. Asymptomatic, mild hypokalemia can often be
successfully treated with oral potassium supplementation. It is important to remember
that metabolic contraction alkalosis will attenuate the efficacy of potassium replacement
and must therefore be treated simultaneously, hopefully by cessation of purging behav-
iors. Intravenous replacement of potassium may be necessary in the patient with severe or
symptomatic hypokalemia.

Persistent restricting and purging behaviors can result in a hypovolemic state, which
stimulates the renin—angiotensin—aldosterone system as the body’s homeostatic mecha-
nisms attempt to conserve fluids. Patients who abuse diuretics or laxatives are particu-
larly at risk of developing overstimulation of this hormonal axis. When patients attempt
to curtail abuse of these substances, the persistent hyperaldosteronism may result in tem-
porary reflex edema that can last for several weeks. If patients who attempt to discon-
tinue laxatives develop constipation, they should be urged to avoid resuming use of stim-
ulant laxatives and advised to use bulk-type laxatives, increase dietary roughage, and
pursue regular exercise to maintain bowel function.

CARDIOVASCULAR SYSTEM

Cardiovascular abnormalities occur frequently in patients with eating disorders, espe-
cially very low weight anorectic patients, and bulimic patients with electrolyte abnormali-
ties. Restricted oral intake can cause low blood pressure and sinus bradycardia, reflecting
a physiological adaptation to the hypometabolic state of starvation and not requiring spe-
cific therapy. Patients who restrict fluid intake or are dehydrated secondary to purging
behaviors may develop hypovolemia and orthostatic hypotension. Symptoms of dizziness
or fainting can be treated with fluid repletion.

Sudden death due to ventricular arrhythmias is a well-described consequence of eat-
ing disorders. Hypokalemia and other electrolyte abnormalities are major risk factors.
Another cardiac complication is cardiomyopathy secondary to ipecac abuse. The drug ac-
cumulates in cardiac tissue and can cause prolonged and sometimes irreversible cardiac
dysfunction. In anorectic patients, a refeeding cardiomyopathy may also result from
overly aggressive, rapid refeeding.

Mitral valve prolapse has been described as a complication of anorexia nervosa, but
the true prevalence remains controversial. Both mitral valve prolapse and anorexia
nervosa are common in young women in the general population and the observed associ-
ation may be coincidental. However, at least in some cases with extreme inanition, it ap-
pears that decreased left ventricular size accompanies the weight loss, resulting in a poor
fit between the ventricle and the normal-size mitral valve, with consequent prolapse of
the valve.

Electrocardiogram (EKG) abnormalities in patients with eating disorders have been
reported with varying frequency. While sinus bradycardia and sinus arrhythmia are com-
mon in low-weight patients with anorexia nervosa, they do not appear to pose any in-
creased risk. In contrast, serious arrhythmias can occur, usually in patients with disturbed
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electrolyte balance. Conduction defects, especially prolonged QT interval, are of major
concern and warrant evaluation of electrolytes and consultation with an internist or car-
diologist.

GASTROINTESTINAL SYSTEM

The gastrointestinal (GI) complications of eating disorders can manifest in every portion
of the GI tract. Swelling of the parotid or submandibular glands is often one of the few
physical examination clues to the diagnosis of bulimia nervosa. Parotid hypertrophy may
result in elevated serum amylase levels, and measurement of amylase isoenzymes can help
differentiate this benign finding from pancreatitis.

Esophageal problems complicating eating disorders range from mild esophagitis to
life-threatening esophageal rupture. Exposure to stomach acid secondary to self-induced
vomiting can cause esophagitis, erosions, ulcerations, and eventually the development of
esophageal strictures, or Barrett’s esophagus. Recurrent retching can lead to Mallory—
Weiss tears, which may result in significant GI blood loss. Esophageal rupture (Boer-
hove’s syndrome) is an unusual but catastrophic complication that requires surgical inter-
vention.

Acute gastric dilatation may occur in bulimic patients during binge eating and in
anorectic patients during refeeding. Gastric dilatation can usually be treated medically
with nasogastric suction, and fluid and electrolyte replacement. In rare cases, gastric rup-
ture occurs and requires immediate surgical therapy. In anorexia nervosa, abdominal pain
can also be due to the superior mesenteric artery syndrome. Acute pancreatitis can com-
plicate refeeding in patients with anorexia nervosa and can occur during binge eating in
bulimic patients.

Several studies have documented abnormal GI motility in many patients with eating
disorders. Impaired gastric emptying may contribute to the symptoms of bloating and
early satiety. Altered intestinal motility may manifest as prolonged whole-gut transit
times and cause abdominal discomfort and ileus. Colonic dysmotility can play a patho-
genic role in constipation, exacerbating the severity of symptoms due to dehydration and
hypokalemia.

Laxative abuse is a major cause of GI complications in patients with eating disor-
ders. Chronic use of stimulant laxatives results in loss of normal peristaltic function, of-
ten resulting in GI cramping and intermittent bouts of diarrhea and constipation. Evi-
dence of GI bleeding, inflammation, and blackish discoloration known as melanosis coli
can be seen on colonoscopic examination. Less frequently, anemia secondary to chronic
GI blood loss and malabsorption, steatorrhea, or protein-losing gastroenteropathy can
complicate prolonged abuse. Rarely, cathartic colon can eventually necessitate colonic re-
section.

ENDOCRINE ABNORMALITIES

Extensive perturbations of the endocrine system characterize anorexia nervosa and, to a
lesser extent, bulimia nervosa. Abnormalities may reflect dysfunction of the hypotha-
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lamic—pituitary (HP) axes, including the HP-gonadotropin (HPG), HP-adrenal (HPA),
and HP-thyroid (HPT) axes.

Hypothalamic-Pituitary-Gonadotropin Axis

Amenorrhea is a diagnostic criterion and hallmark feature of anorexia nervosa. It re-
mains unclear if the absence of menses in these patients is merely a secondary effect of ca-
loric restriction. Alternatively, amenorrhea and anorexia nervosa might both result from
a common stressor or from a primary, possibly hypothalamic, abnormality. In the major-
ity of cases, menses resume after normalization of body weight. However, menstruation
ceases before any weight loss in some patients, and menstrual abnormalities sometimes
persist after weight gain. Patients with anorexia nervosa have low levels of plasma
estradiol, luteinizing hormone and follicle-stimulating hormone, such that the HPG axis
function resembles that of premenarchal girls. In those with bulimia nervosa, HPG axis
dysfunction is less frequent, and a pattern of irregular menses rather than frank
amenorrhea is usually observed.

Hypothalamic-Pituitary—-Adrenal Axis

Sustained hypercortisolism is characteristic of anorexia nervosa and may result in
nonsuppression of cortisol by dexamethasone. High cortisol levels have been attributed
both to increased production and decreased clearance, but the exact stimulus for the HPA
axis remains unknown. The HPA system has been less extensively studied in patients with
bulimia nervosa. Many bulimic patients have normal cortisol levels, but some have ab-
normalities akin to those observed in anorexia nervosa. Abnormal dexamethasone sup-
pression test results in patients with bulimia nervosa may be due to hypercortisolism but
in other cases may merely reflect erratic absorption due to altered GI motility.

Hypothalamic-Pituitary-Thyroid Axis

Thyroid function tests may be abnormal in patients with anorexia nervosa, but most fre-
quently these abnormalities represent a physiological adaptation to starvation and not
thyroid gland dysfunction. The most common finding in anorectics is normal thyroxine
(T4), decreased triiodothyronine (T;), and normal thyroid-stimulating hormone. This
“low T; syndrome” or “euthyroid sick syndrome” is observed in many chronic illnesses.
It is important to note that the low T; syndrome does not require treatment with thyroid
hormone replacement. Particular caution should be exercised because thyroid hormone
abuse has been used as an illicit weight loss strategy. A subset of patients with bulimia
nervosa may also have thyroid function tests consistent with a low T; syndrome, but
most have normal values.

Other Endocrine Abnormalities

Anorexia nervosa is associated with impaired or erratic release of vasopressin. As a re-
sult, patients may develop partial neurogenic diabetes insipidus, with symptoms of
polyuria and polydipsia. In nearly all cases, no specific therapy is indicated. Asymptom-
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atic hypoglycemia is quite frequent in patients with anorexia nervosa. Acute symptomatic
hypoglycemia has been reported anecdotally. Elevated growth hormone levels probably
reflect decreased production of somatomedin C and result in promotion of gluco-
neogenesis and reduced peripheral use of glucose, representing a protective physiological
adaptation to starvation.

METABOLIC ABNORMALITIES
Osteopenia

The increased availability of new diagnostic techniques such as bone densitometry has al-
lowed identification of the high frequency of osteopenia in anorexia nervosa. Decreased
bone density (osteopenia) may be as severe as that observed in women with post-
menopausal osteoporosis and results in increased fracture risk. The extent of bone demin-
eralization has generally been found to correlate with body mass index, nadir body
weight, and duration of illness.

The pathogenesis of osteopenia in anorexia nervosa is complex, and further studies
are needed to completely elucidate the etiology. Osteopenia appears to reflect a low turn-
over state associated with increased bone resorption without concomitant bone forma-
tion, a pattern that differs from that of postmenopausal women. The low estrogen levels
are the most important cause of osteopenia in anorexia nervosa, but additional nutri-
tional factors appear to play a role. Elevated cortisol or interleukin-6 levels may also con-
tribute.

Treatment of osteoporosis in anorexia nervosa patients remains controversial. Many
experts have utilized hormone replacement therapy, hypothesizing that correction of the
estrogen deficiency would have beneficial effects comparable to those observed in
postmenopausal women. Other experts are reluctant to subject young women to pro-
longed estrogen therapy and its potential complications, and prefer to emphasize treat-
ment of the underlying eating disorder.

Other Metabolic Abnormalities

In most, but not all, studies, hypercholesterolemia has been reported to be frequent in pa-
tients with anorexia nervosa. Elevated serum carotene levels are found in nearly 75% of
anorectic patients and may be associated with frank carotenodermia. Deficiencies of zinc,
other trace metals, and vitamins have been reported in a few patients.

PREGNANCY AND REPRODUCTIVE FUNCTION

Unrecognized eating disorders have recently been implicated as a cause of infertility.
Screening for eating disorders before embarking on expensive infertility workups is now
recommended. A dietary review and careful historical evaluation to detect disordered eat-
ing should be part of the routine assessment of patients who experience difficulty con-
ceiving.

Pregnancy can be challenging for patients suffering from an eating disorder. Higher
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rates of miscarriage, obstetric complications, and postpartum depression have been re-
ported. Discomfort with body image may be exacerbated by the physiological changes
that accompany pregnancy. The obstetrician must remain closely attuned to ensure that
caloric intake remains adequate in patients with anorexia nervosa and that purging be-
haviors are curtailed to ensure adequate nutrition in bulimic patients. Women with
bulimia nervosa appear to have a significantly greater incidence of hyperemesis gravi-
dum. Babies born to mothers with eating disorders are at increased risk of low birth
weight, low APGAR scores, and poor weight gain during infancy. (See Chapter 39 for
discussion of the child rearing of patients with eating disorders.)

If feasible, it is reasonable to advise consideration of postponing pregnancy until the
eating disorder is controlled. When a woman with a history of an eating disorder does be-
come pregnant, ongoing collaboration among the eating disorder specialist, the obstetri-
cian, and later the pediatrician is critical to maximizing the chances of a healthy baby.

DERMATOLOGICAL ABNORMALITIES

Dermatological manifestations of starvation in anorexia nervosa include loss of scalp
hair, dry skin, and brittle nails. Nearly one-third of patients with severe weight loss will
develop fine, downy facial hair, termed “lanugo hair.” In contrast to patients with other
forms of starvation, anorectic patients may develop an orange discoloration of their skin
due to hypercarotenemia.

Self-induced vomiting may be signaled by the physical examination finding of Rus-
sell’s sign. In these patients, calluses, abrasions, or bruising of the dorsum of the hand or
thumb are the classic clue to bulimia nervosa. Damage to the skin occurs when the teeth
injure the fingers or thumb used to manually stimulate the gag reflex. Less commonly,
conjunctival hemorrhages or facial petechiae or purpura can result from the increased
thoracic pressure generated during purging.

Some laxatives and diuretics contain ingredients that may result in dermatological
clues to abuse of these substances. For example, photosensitivity reactions to thiazide di-
uretics have been reported. Finally, self-induced excoriations or hair loss due to
trichotillomania may be noted as manifestations of concomitant psychiatric conditions.

DENTAL COMPLICATIONS

Dental damage is a major problem in patients with eating disorders who engage in recur-
rent self-induced vomiting. Erosion of the surface of the teeth, termed perimylolysis, oc-
curs when gastric acid bathes the teeth and can result in extensive decalcification. In-
creased incidence of caries has also been reported in some but not all series. Frequent
examinations performed by a dentist experienced with the complications of eating disor-
ders are a vital part of complete health care delivery for these patients. Using bicarbonate
rinses after vomiting may attenuate enamel erosion, but it is important to emphasize that
prescription of this therapy should not be interpreted as acceptance of the purging behav-
iors. Bulimic patients should be advised to use fluoridated mouth rinses, and their den-
tists should provide topical fluoride treatments as part of routine dental care.
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NEUROLOGICAL SYSTEM

The availability of new brain scanning techniques has stimulated interest in defining po-
tential central nervous system abnormalities in patients suffering from eating disorders.
Patients with anorexia nervosa may have enlarged ventricles and external cerebrospinal
fluid spaces, findings termed “pseudoatrophy.” These abnormalities tend to normalize
with weight gain and their pathogenic significance is unclear. However, some studies sug-
gest persistent changes, raising the possibility of permanent damage. PET scans used to
study brain function have shown alterations in glucose metabolism patterns in patients
with anorexia nervosa.

HEMATOLOGICAL AND IMMUNE SYSTEMS

Leukopenia, anemia, and thrombocytopenia have all been reported in patients with an-
orexia nervosa, and rare cases of bone marrow necrosis have occurred. Leukopenia usu-
ally reflects decreased neutrophil numbers accompanied by a relative lymphocytosis. The
impact of leukopenia on infection risk remains controversial. While some studies have re-
ported an increased risk of bacterial infections, other studies have reported a normal risk,
possibly because bone marrow neutrophil reserves are normal. It does appear that during
periods of starvation, patients are relatively protected from viral illness, or possibly just
the symptomatic manifestations of infection.

A variety of perturbations of the immune system have been reported in patients with
eating disorders. Although the available findings are not consistent, most studies report
that patients with marked weight loss have impaired delayed-type hypersensitivity skin
testing, abnormal neutrophil function, decreased complement levels, low immunoglobu-
lin levels, and abnormal percentages of T-lymphocyte subsets. Emerging research suggests
that cytokines, polypeptides which act as molecular messengers in the immune system,
may be abnormal in patients with eating disorders.
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Eating Disorders in Diabetes Mellitus

GARY M. RODIN

Type 1 diabetes mellitus is a common metabolic disorder in which there is impaired glu-
cose utilization due to deficiency of insulin secretion by the pancreas. Its treatment
involves multiple, daily insulin injections, regular monitoring of blood sugars, and restric-
tion in the type and timing of food intake in order to normalize blood sugars. The latter
diminishes short-term complications of diabetes, such as ketoacidosis, and long-term
microvascular complications affecting the kidney, retina, heart, and peripheral blood ves-
sels.

EPIDEMIOLOGY

Eating disorders may occur in young women with type 1 diabetes on a coincidental basis,
since both are relatively common conditions in this age group. Whether there is a more
specific link between the two conditions is controversial, since some studies have reported
negative findings, while others have found an increase in risk. Jones and colleagues re-
cently conducted a large, case-controlled multisite study in which the prevalence of eating
disorders in 356 girls age 12-19 years with type 1 diabetes was compared to that in
1,098 matched control subjects. Eating disorders that met DSM-IV diagnostic criteria for
bulimia nervosa or eating disorders not otherwise specified (“atypical eating disorders”—
see Chapter 30) were more than twice as common in subjects with diabetes as in controls
(10% vs. 4%) and subthreshold states were also almost twice as common (14 % vs. 8%).

MEDICAL COMPLICATIONS

Eating disorders in which there is binge eating and insulin omission are associated with
elevated blood sugars and more frequent episodes of ketoacidosis. In a 4-year follow-up
study of 91 girls age 12-19 years, Rydall and colleagues demonstrated that disordered
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eating behavior was associated with a threefold increase in diabetic retinopathy at follow-
up. Eating disorders were, in fact, more predictive of retinopathy than was the duration
of diabetes, a well-established risk factor for microvascular complications. No specific as-
sociation has been demonstrated between anorexia nervosa and type 1 diabetes, but
hypoglycemia, growth retardation, and delayed secondary sexual characteristics may re-
sult when these conditions occur together.

ETIOLOGICAL MODEL

We have postulated that the dietary restraint and higher body mass index (BMI) resulting
from standard diabetes treatment may trigger dietary dysregulation, leading to a cycle of
binge eating, purging by insulin omission, and further dietary restriction (see Figure
51.1).

Diabetes treatment is associated with increased BMI, particularly in adolescent girls.
Increased BMI heightens body dissatisfaction and may lead to restrained eating, a risk
factor for bulimia nervosa (see Chapters 17 and 44). Dietary restraint may also amplify
dietary dysregulation, particularly in vulnerable individuals who are less aware of inter-
nal cues for hunger and satiety. Girls who develop diabetes at puberty, with its additional
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FIGURE 51.1. Model of the interactions between eating and weight psychopathology, diabetes
management, and outcome in young women with type 1 diabetes. From Daneman, D., Olmsted,
M., Rydall, A., Maharaj, S., & Rodin, G. (1998). Eating disorders in young women with type 1 di-
abetes mellitus: Prevalence, problems, and prevention. Hormone Research, 50(Suppl. 1), 79-86.
Copyright 1998 by S. Karger AG, Basel. Reprinted by permission.
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weight gain and bodily changes, may be most vulnerable to develop disturbed eating atti-
tudes and behavior. Family relationships may contribute to diminished awareness of in-
ternal perceptions. Mother—daughter interactions of teenage girls with type 1 diabetes
and disordered eating attitudes and behavior are characterized by less affective engage-
ment, less appropriate attunement, and less empathy.

Some evidence suggests that chronic medical illnesses other than diabetes are associ-
ated with an increased risk of disordered eating. However, this risk appears to be greatest
with medical illnesses such as diabetes or phenylketonuria, whose treatment imposes di-
etary restraint. Conditions such as cystic fibrosis, in which there may be food preoccupa-
tion without dietary restraint, have not been found to be associated with a higher rate of
eating disorders.

MANAGEMENT

Eating disorders may present in a covert fashion in the diabetes clinic setting. Clinicians
should maintain a high index of suspicion in young women with diabetes who have unex-
plained, poor metabolic control, repeated episodes of ketoacidosis, or weight fluctua-
tions. Inquiry about body dissatisfaction, dieting, binge eating, or purging by deliberate
insulin omission or other methods, using a brief self-report format can reliably identify
clinically significant eating disorders.

Modifications to the standard approach to diabetes management may prevent or al-
leviate development or progression of disordered eating attitudes and behavior in young
women. Emphasizing normalization of eating behavior and appropriate insulin adminis-
tration rather than dietary restriction may diminish disordered eating. Education about
nutrition, blood sugar control, and the dangers of dietary restriction and insulin omission
may also be of value. Family counseling may help to support parents in providing practi-
cal and emotional support for children in their diabetes management, and in permitting
age-appropriate autonomy in these tasks.

Clinic-based group interventions for young women with eating disorders and diabe-
tes are a practical and nonstigmatizing approach to prevention and early intervention.
Preliminary studies indicate that a six-session, clinic-based psychoeducational interven-
tion for girls with type 1 diabetes and their parents leads to a reduction in disturbed eat-
ing attitudes and behavior for up to 6 months. Those with more severe eating disorders
may benefit from the usual range of interventions, including cognitive-behavioral therapy
(see Chapters 54 and 55), interpersonal psychotherapy (see Chapter 57) or dynamic ther-
apy, and, in more severe cases, day hospital or inpatient treatment. Although the majority
of eating disorders associated with diabetes are mild and responsive to treatment, the
presence of diabetes inevitably complicates the treatment and outcome of those with
more severe eating disorders.

SUMMARY

Eating disorders that meet DSM-IV criteria may be found in 10% of teenage girls with
type 1 diabetes, approximately twice the rate among their nondiabetic peers. The dietary
restriction and increased BMI associated with diabetes treatment are most likely responsi-
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ble for the increased prevalence of eating disorders in this group. Deliberate insulin omis-
sion, the most common method of purging in these young women, contributes to the in-
creased rate of hyperglycemia, ketoacidosis, and long-term diabetes-related medical
complications.

Early identification of disordered eating attitudes and behavior in the diabetes clinic
setting may help to prevent clinical eating disorders. Clinic-based group interventions
may be effective for prevention or early intervention, although more severe eating disor-
ders likely require specialized mental health referral. The major health risks resulting
from eating disorders associated with type 1 diabetes make their early identification and
treatment a matter of particular urgency.
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Eating Disorder Services

ALLAN S. KAPLAN

In devising comprehensive specialized programs in the new millennium to treat patients
with eating disorders, it is important for health care administrators and providers to at-
tend to the organization of services so that available resources are utilized in the most ex-
pedient and cost-effective manner. In particular, attention needs to be paid to the philo-
sophical and conceptual characteristics of such programs, their clinical and educational
components, their role in advocacy, and their administrative structure. This chapter ad-
dresses each of these characteristics in turn. More detailed consideration of many of these
topics may be found in subsequent chapters in this book.

CONCEPTUAL CHARACTERISTICS

The ideal comprehensive treatment program for eating disorders should have the follow-
ing characteristics:

1. The program should be multidisciplinary. Because of the complex nature of eating
disorders, a multidimensional-multidisciplinary treatment approach is required in order
to provide competent care. Ideally, the members of the multidisciplinary team should be
clinicians who have experience treating patients with severe and persistent mental illness.
The team should include a psychiatrist trained in the assessment and treatment of pa-
tients with the full range of eating disorders (viz., anorexia nervosa, bulimia nervosa, and
atypical eating disorders), including their medical management. The nonmedical clini-
cians should include psychologists trained in those evidence-based psychotherapies, both
group and individual, known to be effective in the treatment of eating disorders; a nutri-
tionist experienced in the nutritional care of these patients; a social worker experienced in
working with the families of patients with eating disorders; an occupational therapist
skilled in the psychosocial rehabilitation of patients with anorexia nervosa and bulimia
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nervosa; and nursing staff familiar and comfortable in dealing with the medical and psy-
chiatric needs of these patients.

2. The program should follow up-to-date published treatment guidelines. These
should describe the mainstream, generally accepted approach to the treatment of these
conditions. An example is the American Psychiatric Association’s Practice Guidelines for
the Treatment of Patients with Eating Disorders, published in January 2000. In addition,
the program should provide care that is eclectic, encompassing a wide range of modali-
ties: nutritional rehabilitation; medical stabilization; individual, group, and family psy-
chotherapy; and pharmacotherapy. Such treatments should be focused on both the nor-
malization of disturbed eating behaviors, including weight gain where appropriate, and
the psychiatric care required to normalize disturbed attitudes and beliefs about weight
and shape, and to treat comorbid conditions.

3. The program should provide evidence-based care. It is necessary, but not suffi-
cient, that the program utilize interventions that have been described in the literature as
effective for the treatment of patients with anorexia nervosa and bulimia nervosa. The
program needs to clearly establish that its own delivery of such interventions is effective
in alleviating core eating disorder symptoms. This requires a database that evaluates the
pre- and posttreatment status of patients as part of a comprehensive and ongoing system
of program evaluation.

4. The program should provide care that is cost-effective. This can be accomplished
by providing a range of treatment intensities in a “stepped care” fashion, so that the least
intensive, least costly interventions are given to the largest number of patients initially,
with the more intensive, more costly treatments (i.e., inpatient and day treatments) being
reserved for the sickest, most treatment-resistant patients who have not benefited from
less intensive, less expensive outpatient treatments.

CLINICAL COMPONENTS

The clinical components of a comprehensive “stepped care” treatment program should
ideally include the following eight elements.

1. Systematic and comprebensive initial evaluation. A system of intake is needed
that provides initial assessment of patients referred from the community. This initial as-
sessment should be conducted by a psychiatrist trained in the psychiatric and medical
care of patients with eating disorders. It should include a complete psychiatric history
and mental status, as well as a medical evaluation, including appropriate laboratory in-
vestigations and recommendations for appropriate pharmacotherapy. (See Chapters 58
and 64 for discussions of the use of medication in the treatment of eating disorders.) Fol-
lowing such an evaluation, the patient should be referred to one of the clinical compo-
nents of the program for treatment. (Chapter 53 discusses the conduct of the initial as-
sessment appointment.)

2. A brief psychoeducational program. This is needed to provide patients with de-
tailed information relevant to their understanding of the psychobiology of eating disor-
ders. While most patients with eating disorders require specialist outpatient or in-hospital
treatment, it has been demonstrated by Olmsted and colleagues that group psychoeduca-
tion on its own leads to a significant reduction in bulimic symptoms in a small minority
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of patients with bulimia nervosa. In contrast, such an intervention is largely ineffective in
inducing weight gain in patients with anorexia nervosa.

3. Outpatient psychotherapy. This should include cognitive-behavioral therapy
(CBT) provided on an individual or group basis. It is generally agreed that CBT is the
treatment of choice for bulimia nervosa, and it may also be effective for the treatment of
anorexia nervosa, especially for relapse prevention once weight has been restored. Such
treatment should follow the published guidelines of Fairburn and others for effective CBT
in the treatment of anorexia nervosa and bulimia nervosa. Additional outpatient psycho-
therapy should include motivational enhancement therapy focused on increasing motiva-
tion to accept the changes necessary for recovery, as well as family or marital therapy.
(Chapters 54 and 55 describe the cognitive-behavioral treatment of bulimia nervosa and
anorexia nervosa, respectively, and Chapter 56 discusses family therapy.)

4. Nutritional counseling. This provides individualized meal planning focused on in-
creasing caloric intake and expanding macronutrient selection. The goals of such nutri-
tional rehabilitation should include reducing starvation-related symptoms, achieving ade-
quate, medically safe weight gain, correcting nutritional deficiencies, and encouraging
healthy exercising.

5. An intensive day hospital treatment program. Ideally, this should run for 5 days
per week, 8 hours per day. It should provide structured, supervised meals, ongoing medi-
cal monitoring, pharmacotherapy when appropriate, and intensive group and individual
therapy for seriously ill patients with bulimia nervosa, and seriously ill but medically sta-
ble patients with anorexia nervosa. The efficacy of this partial hospitalization approach
for patients with eating disorders, especially bulimia nervosa, has been demonstrated by
Kaplan and others. (See Chapter 59 for discussion of day patient treatment.)

6. An inpatient program. This should provide 24-hour in-hospital care for seriously
ill, medically unstable patients with anorexia nervosa. The goal of such a program should
be to stabilize patients medically and begin the process of nutritional and psychosocial re-
habilitation, which can then continue in a partial hospitalization program. (See Chapter
60 for discussion of inpatient treatment.)

7. An aftercare and chronic care program. The aftercare program should focus on
relapse prevention as well as vocational retraining and the provision of psychosocial sup-
port. Such support is also important for those treatment-resistant patients who continue
to have significant symptoms despite having been involved in intensive treatment pro-
grams. (Chapter 62 discusses the management of intractable eating disorders.)

8. Specialized interventions for subgroups of patients. Certain patients have special
clinical needs. Included in this group are patients with an eating disorder and comorbid
physical illnesses such as diabetes mellitus (see Chapter 51); obese individuals who binge
eat (see Chapters 63, 64, and 94); men with eating disorders (see Chapter 33); and chron-
ically ill, treatment-resistant patients (see Chapter 62).

EDUCATIONAL COMPONENTS

Educational components include the following:

1. Public education. A comprehensive eating disorder program should be responsive
to its community and provide educational material as well as regular forums for public
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education to its consumers. One way to accomplish this is to have within the program a
telephone information and referral service (and possibly a web site) that provides the
public with information about eating disorders and available treatment resources in the
community, and makes available program staff who are willing to be present in schools,
agencies, and at public forums.

2. Professional education. In addition to educating students of all disciplines who
train within the clinical services, a professional education outreach program that focuses
on educating and training local clinicians about eating disorders is an important compo-
nent of a comprehensive eating disorder service. Such a “hands on” approach enables cli-
nicians to develop key competencies in the treatment of patients with eating disorders,
thereby allowing some patients to be treated in their local community without referral to
a specialized treatment center, especially if clinicians feel supported by experts to whom
they can turn for advice.

3. Advocacy. An increasingly important role for a program in eating disorders is to
act as an advocate in lobbying government and third-party payers for adequate insurance
coverage and the financial resources needed in order to be able to adequately treat pa-
tients with severe eating disorders. This role requires evidence-based data to demonstrate
the importance, for example, of extended hospitalization for anorexia nervosa patients in
order to achieve full weight restoration.

ADMINISTRATIVE STRUCTURE

The administrative structure of a comprehensive eating disorder program should include
a clearly designated head of the program who is responsible for program development,
staff hiring and evaluation, budgetary management, and liaising with institutional offi-
cials. Budgetary control over the resources earmarked for eating disorder services is criti-
cal to maintaining the integrity of the program, including the quality and quantity of care
offered.
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Clinical Assessment of Patients
with Eating Disorders

ROBERT L. PALMER

The assessment of an adult presenting with a probable eating disorder involves the com-
ing together of a clinician and a sufferer in pursuit of several ends. These include the clini-
cian’s attempts to make an adequate description and diagnosis of the clinical state of the
patient, to achieve some understanding of the patient’s experience, to decide what may be
offered to the patient, and to start to establish a working relationship with the patient.
Pursuit of the last end will inevitably involve a further process. The sufferer will be mak-
ing a parallel assessment of the assessor. Does the clinician seem competent, understand-
ing, and trustworthy? Or not? Each of these aspects of assessment is discussed separately,
although in practice they all occur together. The style of the encounter will depend to an
extent upon the setting and the background of those involved, but, ideally, it will take
place within a conversation that feels authentic and fairly comfortable for both parties.

All patients also require some assessment of their physical state. (See Chapter 50 for
a discussion of the medical complications of anorexia nervosa and bulimia nervosa.) It
goes without saying that the assessment of an anorexia nervosa sufferer at very low
weight or someone with exceptionally severe bulimia nervosa will require more attention
to the physical than would be the case with less precarious disorders. Likewise, some such
cases may demand more urgent intervention. However, this chapter concentrates upon
the general issues involved in assessing a typical adult patient.

ESTABLISHING A WORKING RELATIONSHIP

The patient will characteristically have mixed feelings. She—or sometimes he (see Chap-
ter 33 for a discussion of eating disorders in men)—may want help but will often be wary
about what it may involve. Typically, the anorexia nervosa sufferer will fear losing the
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tenuous sense of being in control that the disorder provides. The bulimia sufferer may
fear exposing behavior of which she feels ashamed or from which she may sometimes de-
rive guilty gratification. Opening up to a stranger about the private world of an eating
disorder requires nerve.

The clinician needs to explore such mixed feelings. The sooner they are put into
words the better. A simple question about what the sufferer feels about coming along may
be sufficient to open up the issue. If the reluctant patient says that she would rather not
be there, it may be a good idea to offer to end the consultation. Given the opportunity to
opt out, almost all sufferers opt in. Time spent discussing mixed feelings is usually well
spent. Furthermore, the issues that arise may begin to teach the clinician about the partic-
ular concerns of the sufferer.

It is worth bearing in mind that the clinical setting may well be unfamiliar to the pa-
tient. She may have erroneous or distorted ideas about what to expect. It is useful to spell
out the purpose, nature, and content of the assessment. Getting implicit agreement about
what will happen is important. The patient should retain a sense of autonomy, although
with this comes responsibility. If the patient declines to cooperate with particular parts of
the assessment, such as weighing or blood tests or certain topics of discussion, then she
should not be bullied, although she does need to share responsibility for the assessment
being less complete in these respects.

A useful first question is to ask what she, the patient, distinct from anyone else, is
concerned about or might want in the way of help. It is a good idea to suggest that she
state the obvious and not assume what the clinician knows.

MAKING A DIAGNOSIS

Diagnosis is useful and using one of the available frameworks—DSM-IV or ICD-10—is a
helpful discipline (see Chapters 28 and 30). However, merely slotting a patient’s problem
into a category is at best part of the job and many disorders fit only the ragbag category
of “eating disorder not otherwise specified” (EDNOS; see Chapter 30 for a discussion of
atypical eating disorders). Furthermore, many patients have diagnosable comorbid psy-
chiatric disorders (see Chapters 34, 35, and 36); therefore, a general mental state exami-
nation should be part of routine assessment.

A presumptive diagnosis of anorexia nervosa may be easy. However, its confirmation
or the diagnosis of other eating disorders requires systematic inquiry about the sufferer’s
bebavior and beliefs and their bistory. It is a good idea to explore the timing of onset of
any difficulties with weight or eating. For instance, a patient may understandably date
the onset of her disorder to the time when she first binged and induced vomiting. How-
ever, a prior history of, say, childhood obesity and teenage slimming may be relevant. Af-
ter taking a history, the clinician should have in mind or on paper a lifetime weight graph
for the patient and the times of onset of notable behaviors. Asking about what weight the
patient would ideally like to be may begin to open up wider issues.

Currently relevant behaviors include the patient’s recent pattern of eating. The clini-
cian needs to allow the patient to describe both what she intends to eat and what she ac-
tually eats. The pattern may be rigid or it may vary. If the diet seems surprisingly “nor-
mal,” then detailed questions about quantity may be required. Patients do not commonly
lie but they may mislead when describing behavior that for them is emotionally charged.
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Bingeing may be objective, with consumption of unusually large quantities of food and a
sense of loss of control, or subjective, when the latter occurs with average or meager
intake. Questions should be asked about abnormal weight-control bebhavior such as self-
induced vomiting, laxative use, excessive exercise, chewing and spitting, and the use of
appetite suppressants. Is the patient drinking adequately or engaging in potentially dan-
gerous behaviors such as washing out after vomiting?

Inquiry about behavior needs to be combined with exploration of associated beliefs
and attitudes. Eating restraint is almost, but not quite, universal in people with eating dis-
orders. What set it off, and what sustains it? Fear of fatness and an exaggerated view of
the importance of body weight are cited in the diagnostic criteria, but often the motiva-
tion for eating restraint may be more complex and occasionally quite idiosyncratic. Guilt
and fears of loss of control may be associated with eating, but so may feelings of forbid-
den pleasure or a blotting out of painful emotions. Distortion of body image should be
discussed, but it is rarely straightforward. Such specific psychopathology may be mea-
sured with questionnaires and standard interviews (see Chapter 26) but these are neither
essential in clinical practice nor should they be used as substitutes for the clinical inter-
view.

The clinician making an assessment may not go into the richer details of the patient’s
beliefs. However, he or she should gain some understanding and, importantly, the patient
should feel understood. The clinician should ask questions with confidence but allow the
patient to talk. The patient should feel that the clinician is familiar with eating disorders
in general but also able to hear about ways in which she may be different.

The psychopathology related to weight or eating may be thought of as entangling
these matters with wider personal issues. Characteristically, these include low self-
esteem and negative beliefs. The clinician needs to explore these wider issues and try to
relate them to the patient’s life. Sometimes the history will reveal patterns of behavior
and relationships that suggest the diagnosis of a comorbid personality disorder (see
Chapter 36).

TELLING A STORY

Within the limits of the available time, the clinician needs to try to learn the outline nar-
rative of the patient’s life. Such history taking has little that is specific to people with eat-
ing disorders, although the clinician should inquire about a history of eating disorders,
obesity, and weight-related concerns in the family. Otherwise, a good history should ex-
plore the patient’s family relationships, upbringing, education, and sexual experiences,
together with any abuse and adversity. Likewise, the clinician needs to create a picture of
the patient’s life now—her strengths and her vulnerabilities. All of this serves two func-
tions. First, it enables the clinician to begin to develop a “story” about why the patient
came to have an eating disorder and why she remains stuck within it. Second, it enables
the clinician to use this story to understand what may be involved for the patient in
changing. Of course, the clinician should treat the story as provisional. At best, it will be
incomplete, and it may be wrong; however, it is usually better than nothing. Such “story-
telling”—or empathetic understanding, to use a more fancy phrase—is the stuff of human
interaction. Clinical assessment is the start of the human business of helping the patient
to feel safe enough to change. This is linked with the clinician’s expert judgment as to
what way forward to recommend.
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INVOLVING OTHERS

The involvement of third parties—family or friends—in assessment is potentially helpful.
It is usually best that the patient be present when others are seen and that this take place
after she has had her say. Meeting with others can enrich the view of the clinician, make
the patient feel cared about, and support the people that are involved in the patient’s life.
It may help a process of change. However, it can also complicate matters and should not
be undertaken lightly or routinely. The adult patient needs to feel that she has a choice
and that it is she who has the prime relationship with the clinician.

OFFERING HELP

This fostering of autonomy should continue in the offer of help that is the culmination of
clinical assessment. Together with general information and advice, the clinician should
share his or her view of the particular patient’s state and options. Except in extreme cir-
cumstances, when compulsion is being considered (see Chapter 61), these options will al-
ways include the possibility that the patient may decide to stay as she is. Discussing this
option openly may be more helpful than to avoid mentioning it. By facing up to the diffi-
culties of staying as she is, the patient may be better enabled to face the demands of
changing. The clinician should help her to feel that change is possible. However, the clini-
cian should not fudge the issues. Not all treatments are equally appealing, but neither are
they equally efficacious. The patient is owed the clinician’s informed advice. If she is to
recover, the patient has hard choices to make and difficult experiences to go through.
These choices are hers, and she should feel supported rather than taken over by the clini-
cian. The encounter between clinician and patient at assessment sets the scene for change.
Done well, it can itself be the start of therapy.
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Cognitive-Behavioral Therapy
for Bulimia Nervosa

CHRISTOPHER G. FAIRBURN

A specific form of cognitive-behavioral therapy (CBT) is the leading evidence-based treat-
ment for bulimia nervosa and is widely accepted as the treatment of choice. In this chap-
ter, the theory underpinning the treatment is first described. Then, the treatment is
outlined and the data on its effectiveness are presented. Finally, future developments are
discussed. (The cognitive-behavioral treatment of anorexia nervosa is discussed in Chap-
ter 55.)

THE COGNITIVE-BEHAVIORAL THEORY OF BULIMIA NERVOSA

A characteristic cognitive disturbance is a prominent feature of anorexia nervosa and
bulimia nervosa, and it has long been regarded as their “core psychopathology.” In both
disorders, thinness and weight loss are sought, and there are strenuous attempts to avoid
weight gain and any perceived “fatness.” At the heart of this psychopathology is the ten-
dency to judge self-worth largely, or even exclusively, in terms of eating, shape and
weight, and their control. Rather than evaluating self-worth on the basis of perceived per-
formance in a variety of domains (e.g., interpersonal relationships, work, parenting,
sport, artistic ability, etc.), people with anorexia nervosa and bulimia nervosa evaluate
themselves primarily in terms of their eating, shape, and weight.

To a varying degree, there may be other, more general, forms of cognitive distur-
bance, the most common of which is low self-esteem. Many of these patients have deep-
seated and long-standing doubts about their self-worth. These doubts encourage self-
evaluation in terms of controlling eating, shape, and weight, since dieting and weight loss
are socially reinforced in women, and since appearance, and especially weight, seem more
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controllable than many other aspects of life. Extreme perfectionism is the other character-
istic cognitive disturbance. Both low self-esteem and perfectionism tend to antedate the
development of the eating disorder.

According to the cognitive-behavioral theory of the maintenance of bulimia nervosa,
these patients’ overevaluation of eating, shape, and weight, and their control, is the cen-
tral cognitive disturbance and is of primary importance in maintaining the disorder (see
Figure 54.1). Most of the other clinical features can be understood as being secondary to
it. They include the extreme weight control behavior (viz., rigid dietary restraint, self-
induced vomiting, misuse of laxatives and diuretics, and overexercising) and the preoccu-
pation with thoughts about food, eating, shape, and weight.

The binge eating is the only feature that is not obviously a direct expression of the
overevaluation of eating, shape, and weight. The cognitive-behavioral theory proposes
that binge eating is largely the product of these patients’ particular form of dietary re-
straint. Rather than having general guidelines about how they should eat, these patients
adopt multiple extreme and highly specific dietary rules. These rules (which are one ex-
pression of their perfectionism) concern when they should eat, what they should eat, and

Negative self-evaluation

Characteristic extreme concems
about shape and weight

Perfectionism and
dichotomous thinking

Intense and rigid dieting

Pertfectionism and
dichotomous thinking

<

Binge eating

Negative affect

Self-induced vomiting/laxative misuse

FIGURE 54.1. The cognitive-behavioral view of the maintenance of bulimia nervosa. From
Fairburn, C. G. (1997). Eating disorders. In D. M. Clark & C. G. Fairburn (Eds.), The science and
practice of cognitive behaviour therapy (pp. 209-241). Oxford, UK: Oxford University Press.
Copyright 1997 by Oxford University Press. Reprinted by permission.
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the overall amount of food that they should consume. Most patients attempt to follow
many such rules, but in practice, this often proves impossible.

Accompanying the dietary rules is the tendency to react negatively to breaking
them. Patients view even minor dietary slips as evidence of their lack of self-control
and typically respond by temporarily abandoning their efforts to restrict their eating.
This is a major trigger of binge eating. As a result, a highly distinctive pattern of eating
develops, in which extreme dietary restraint is punctuated by repeated episodes of
binge eating. The binge eating maintains the central cognitive disturbance by magnify-
ing patients’ concerns about their ability to control their eating, shape, and weight. In
turn, this reinforces the dietary restraint and thereby increases the risk of further binge
eating.

The binges do not occur at random; rather, they are particularly likely to happen at
times of negative mood, with adverse moods in general tending to undermine patients’ at-
tempts to control their eating. Binge eating, however, also has the effect of temporarily
neutralizing such mood states, with the result that, for some patients, it becomes a habit-
ual means of mood modulation.

A further vicious circle links binge eating and the compensatory “purging” (viz., self-
induced vomiting or misuse of laxatives or diuretics) seen among those with the purging
form of bulimia nervosa. These patients (mistakenly) view purging as an effective means
of minimizing the risk of weight gain following binge eating, with the result that a barrier
against overeating is removed. And, as illustrated in Figure 54.1, repeated binge eating
and purging tend to lower self-esteem, thereby further contributing to the perpetuation of
the problem.

Evidence for the Theory

A sizable body of research supports this cognitive-behavioral theory of the maintenance
of bulimia nervosa. This includes descriptive and experimental studies of the clinical
characteristics of these patients and research on dietary restraint and “counterregu-
lation,” a possible analogue of binge eating (see Chapters 15, 16, and 17). However, it is
the research on the effects of treatment that provides the strongest support. Indirect sup-
port comes from the large body of evidence indicating that CBT has a substantial and
lasting impact on bulimia nervosa (see below). More direct support comes from the find-
ing that “dismantling” CBT by removing those procedures designed to produce cognitive
change attenuates its effects and results in patients being markedly prone to relapse. The
most direct support comes from the finding that, among patients who have recovered in
behavioral terms, the severity of concerns about shape and weight at the end of treatment
predicts the likelihood of subsequent relapse.

Implications of the Theory

This cognitive-behavioral theory of the maintenance bulimia nervosa has important im-
plications for treatment. Specifically, it suggests that the focus of treatment should not
simply be binge eating—these patients’ principal complaint. Rather, their dieting also
needs to be tackled, as does their overevaluation of eating, shape, and weight, and their
control.
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THE COGNITIVE-BEHAVIORAL TREATMENT

CBT for bulimia nervosa is outpatient-based and generally involves 15-20 one-on-one
treatment sessions over 5 months. A therapist’s manual is available. The treatment has
three overlapping and evolving stages.

Stage One

Stage One has three major aims. The first is to engage the patient by explaining and indi-
vidualizing the rationale underpinning the treatment and, in particular, the need not only
to tackle binge eating but also to address dietary restraint and the overevaluation of eat-
ing, shape, and weight. The second aim is to educate patients about the disorder and to
correct any misconceptions about dieting and weight control. All relevant information is
available in an accessible form in cognitive-behavioral self-help books. The third aim is to
help patients start to regain control over eating. The most important strategy in this re-
gard is establishing a pattern of regular eating, since this usually has the effect of displac-
ing most episodes of binge eating.

Stage Two

In this stage there is continuing emphasis on regular eating, but in addition, treatment
broadens in scope to address dieting in general, together with the overevaluation of shape
and weight, and its various behavioral expressions (e.g., the repeated checking of aspects
of body shape). The therapist uses a combination of cognitive and behavioral procedures.
With some patients, progress is limited by associated problems such as extreme perfec-
tionism, low self-esteem, and poor impulse control. Outside events may also interfere
with progress. In such cases, the scope of treatment may need to be broadened and ex-
tended in length.

Stage Three

In the final stage, the aim is to ensure that progress is maintained in the future. There are
two elements: First, patients must have realistic expectations, a common problem being
that many hope never to binge again; and second, patients need to have a well-developed
plan for dealing with any setbacks.

THE RESEARCH ON COGNITIVE-BEHAVIORAL THERAPY

Given that bulimia nervosa has only recently been described, there has been a remarkable
amount of research on its treatment. Over 50 randomized controlled trials have been
completed and there have been over 20 studies of CBT. Although almost all of these stud-
ies have been “efficacy” rather than “effectiveness” trials, there are reasons to think that
their findings are pertinent to routine patient care, not least because the patients have
closely resembled those seen in ordinary clinical practice.

The main findings are as follows:
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1. The dropout rate at most centers is about 15-20%. This is less than that with
drug treatment.

2. CBT has a substantial effect on the frequency of binge eating and purging.
Among treatment completers, there is, on average, about an 80% reduction in the fre-
quency of binge eating, and a cessation rate of 40-50%.

3. The effects of CBT appear to be well maintained over the following 6 to 12
months. There are few data on the long-term effects of CBT. (The course and outcome of
bulimia nervosa are discussed in Chapter 40.)

4. CBT has an impact on most aspects of the psychopathology of bulimia nervosa,
including the binge eating, purging, dietary restraint, and overevaluation of shape and
weight. In common with other treatments for bulimia nervosa, the level of depression de-
creases as the frequency of binge eating declines. Social functioning and self-esteem also
improve.

5. CBT is more effective than delayed treatment, pharmacotherapy (see Chapter 58),
and other psychological treatments (other than interpersonal psychotherapy, which is
comparable in its effects but slower to act—see Chapter 57). Among the psychological
treatments with which CBT has been compared are supportive psychotherapy, focal psy-
chotherapy, supportive—expressive psychotherapy, interpersonal psychotherapy, hypno-
behavioral treatment, stress management, nutritional counseling, behavioral versions of
CBT, and various forms of exposure with response prevention.

6. The most powerful predictors of response to CBT are the frequency of binge eat-
ing and purging at the start of treatment (the higher the frequency, the worse the progno-
sis) and the extent of their reduction over the initial few weeks.

7. The mechanisms of action of CBT have yet to be identified. It seems that the cog-
nitive elements of the treatment are required for progress to be maintained, since behav-
ioral versions of the treatment are associated with a greater risk of relapse.

8. There is evidence that the combination of CBT and antidepressant medication
may be somewhat more effective than CBT alone in reducing the anxiety and depressive
symptoms associated with bulimia nervosa. Some nonresponders to CBT benefit from
treatment with antidepressant drugs. (The drug treatment of bulimia nervosa is discussed
in Chapter 58.)

9. Simpler forms of CBT show promise. These include brief versions of the treat-
ment, designed for use in primary care, and cognitive-behavioral self-help in which pa-
tients follow a cognitive-behavioral self-help book either on their own or with limited su-
pervision (see Chapter 65).

FUTURE DEVELOPMENTS

There are two priorities. The first is the dissemination of CBT and the simpler versions of
it, since many patients are not receiving optimal treatment. An evidence-based “stepped
care” approach to management seems warranted. This involves patients receiving a sim-
ple treatment first and only having a more complex and specialized treatment if this
proves insufficient. On the basis of the research evidence to date, the initial two steps
should be cognitive-behavioral self-help (preferably supervised) and full CBT.

The second priority is improving the effectiveness of CBT, since less than half those
who embark on CBT make a full and lasting response. There are a number of ways in
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which the existing form of CBT could be enhanced, but none has been put to the test.
These include more direct measures for addressing the overevaluation of shape and
weight, and its various behavioral expressions, and procedures for tackling low self-
esteem, perfectionism, and difficulties tolerating and regulating adverse mood states.
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Cognitive-Behavioral Therapy
for Anorexia Nervosa

KELLY BEMIS VITOUSEK

In the persistent absence of data, “best practice” standards for the treatment of anorexia
nervosa continue to be defined by the “best guess” opinions of experts rather than the
“best evidence” criteria of research. In this unsatisfactory context, cognitive-behavioral
therapy (CBT) represents an educated guess. The approach is a strong candidate for in-
clusion in clinical trials and a defensible interim choice for clinicians, who clearly cannot
defer treating anorexic patients until these trials are completed.

A CBT model for understanding and treating this disorder was first described by
Garner and Bemis in 1982, and further elaborated in a series of papers that specified
some components of the complex treatment package. Until the past few years, the treat-
ment was virtually untested—a state of affairs that contrasts sharply with the extensive
study of Fairburn’s CBT for bulimia nervosa (see Chapter 54) but matches the general
status of treatment research in anorexia nervosa. Recently, this area has been invigorated
by proposals for shifts in emphasis in the basic CBT model, offered both by its origina-
tors and other CBT experts in the eating disorder field. Like the initial approach, how-
ever, these suggested revisions are based on clinical experience rather than accumulated
evidence about the strengths or weaknesses of existing models. Since we know very little
about how well the “traditional” CBT approach to anorexia nervosa works, how it
might be improved remains a matter of conjecture.

COGNITIVE-BEHAVIORAL THEORY

Cognitive models focus on the variables that initiate and maintain anorexic symptoms
rather than on remote etiological factors. According to cognitive theories, the core distur-
bance is a characteristic set of beliefs associated with the desire to control eating and
weight. A fundamental premise is that the worth of the self is represented in the size and
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shape of the body. This dominant idea influences individuals to engage in stereotypical
eating and elimination behaviors, to be responsive to eccentric reinforcement contingen-
cies, to process information in accordance with predictable cognitive biases, and, eventu-
ally, to be affected by the physiological and psychological sequelae of starvation—all of
which strengthen the underlying premise.

Although some of the consequences that maintain anorexia are automatic and un-
motivated, dietary restraint and weight loss also serve valued functions for these individu-
als. To a greater extent than other models, cognitive accounts stress the positively rein-
forced and “simplifying” functions of anorexia nervosa, noting that these explain its
most unusual features better than the avoidance-based functions that are also present and
influential. These distinctive features include a sense of “specialness,” moral certitude,
competitiveness, and positive identification with the disorder. Because these elements
make a disproportionate contribution to the problems we face in treatment, CBT is orga-
nized around efforts to address them more directly and effectively.

Assessment research supports most of the predictions of cognitive theory that have
been examined to date. Anorexic (and bulimic) individuals are distinguishable from nor-
mal women in the content, intensity, and absolutism of their beliefs about eating and
weight, and display some of the expected differences in the processing of related informa-
tion. Investigators have not yet assembled a compelling case for several of the most dis-
tinctive hypotheses of cognitive theory, however, and few efforts have been made to iden-
tify cognitive factors that distinguish anorexic from bulimic patients.

COGNITIVE-BEHAVIORAL INTERVENTION

CBT for anorexia nervosa is based on the approach delineated by Beck for the treatment
of depression and anxiety, with adaptations to address specific features of this disorder.
These include (1) the ego-syntonic nature of symptoms; (2) the interaction between physi-
cal and psychological elements; (3) specific beliefs related to food and weight; and (4)
pervasive deficits in self-concept. In theory and in practice, these issues are so interdepen-
dent that it seems artificial to assign them to different subheadings for discussion. The
general sequence of CBT for anorexia nervosa tracks the order outlined here; however, all
four issues are addressed throughout the course of therapy, and many techniques target
multiple areas simultaneously.

Format

This intervention should be delivered on an individual basis by a therapist who is well
trained in the general CBT approach and familiar with the specialized problems of this
population. One-to-one sessions are essential to address idiosyncratic beliefs, as well as to
modulate the pace and emphases of treatment for these ambivalent patients. Individual
therapy may be supplemented by family or group psychoeducational treatment. Meal
planning is usually incorporated into regular sessions and conducted by the primary ther-
apist, although additional nutritional counseling sessions are sometimes desirable, as long
as the consulting dietitian subscribes to a compatible model.

The recommended duration of therapy is 1 to 2 years for patients who accomplish
weight restoration on an outpatient basis, and approximately 1 year for those who enter
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therapy at a reasonable weight after hospital discharge. CBT favors treatment on an out-
patient basis, when possible, to maximize personal responsibility for decision making and
the transfer of gains to the natural environment. In some cases, brief inpatient or partial
hospital care is essential. Guidelines are available for using CBT principles in these set-
tings.

Developing and Sustaining Motivation for Change

In descriptions of CBT for anorexia nervosa, considerable space is devoted to suggested
strategies for engaging patients’ interest in the prospect of change and then translating
that interest into action. These include recommendations for how to understand the pa-
tient and her disorder (empathy and validation elements), how to talk with the patient
(stylistic elements), and what to talk about (content themes). Four emphases seem
strongly linked to the promotion of change in anorexia nervosa:

1. Thoughtful, nonconfrontational use of psychoeducational information to help the
patient reassess the perceived risks and benefits of her symptoms and reconstrue
their meaning.

2. Endorsement of the experimental approach, which casts each proposed step in
therapy as an opportunity to gather information rather than an irrevocable com-
mitment to change.

3. Emphasis on exploring the functional effects of patients’ choices rather than chal-
lenging their rationality or validity. The functional emphasis is reiterated through
simple question strategies (e.g., “From your perspective, how well has that been
working out?”) as well as systematic reviews of the advantages and disadvantages
of alternative courses of action.

4. Exploration of philosophical issues that bear on patients’ attachment to symp-
toms and fear of change. CBT advocates working through each patient’s personal
values to convince her that her anorexic way of life violates key principles that are
even more fundamental to her sense of identity.

The ego-syntonic nature of symptoms seems to shape therapists with diverse orienta-
tions toward the collaborative, nonconfrontational stance and the Socratic questioning
style favored by CBT. Recent enthusiasm for motivational interviewing in the eating dis-
order field has contributed to a wider dissemination of these shared principles. While mo-
tivational interviewing is often conceptualized as a discrete intervention (delivered in one
to five sessions), CBT views the emphasis on motivation as an integral, ongoing part of
all treatment efforts. Resistance to change is not an initial barrier that is cleared as soon
as anorexic patients are persuaded to enter treatment and begin the “real work” of psy-
chotherapy. In many ways, dealing with motivational issues is the “real work” of psycho-
therapy for this population and should be considered in designing all of its elements.

Managing Eating and Weight

Efforts to improve nutritional and weight status are essential to the clinical agenda from
the inception of treatment. The processes of dietary rehabilitation and weight restoration
are not carried out in isolation from the rest of CBT but are closely integrated with the
ongoing examination of patients’ beliefs and values.
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A goal weight range and targeted rate of gain are established on an individual basis,
taking a variety of medical and psychological factors into account. The invariant princi-
ple is that because the starved organism is not only physically but cognitively and
affectively impaired, there are sharp limits to the progress that can be achieved at low
weight. Weight is assessed at each session by the therapist and shared with the patient,
since changes in weight are vital to the interpretation of data by both parties in the col-
laboration.

Anorexic patients need considerable structure and support in planning their dietary
intake. Initially, they are encouraged to eat in a “mechanical” fashion according to pre-
scribed guidelines for the composition, quantity, and spacing of meals, rather than at-
tempt to interpret the signals of hunger and satiety that have become confused by their
belief systems and starved state. In outpatient treatment, meal planning begins gradually,
working within the patient’s own framework of food choices, while systematically intro-
ducing larger amounts and avoided food types.

In vivo therapy sessions are consistent with the CBT emphasis on experimentation
and exposure, and are strongly recommended for work with anorexic patients. For exam-
ple, eating sessions can be focused on the reintroduction of “forbidden foods” and expo-
sure to avoided situations (such as fast-food restaurants), whereas body image sessions
can be focused on trying on clothes or going to the gym. Patients are encouraged to ex-
periment with new behaviors on their own; however, in vivo sessions are invaluable when
patients are unwilling to consider changes or are too anxious to attempt the more diffi-
cult exercises that these sessions can accommodate.

Work on eating behavior and weight restoration invariably provides access to impor-
tant cognitive material. When patients are asked to live differently, rather than simply en-
couraged to talk about their inability to do so, both patients and therapists get a much
clearer view of the beliefs supporting anorexic symptoms. In turn, unless specific con-
cerns about food and weight are addressed throughout this process, it is unreasonable to
expect patients to continue experimenting with behavior change.

Modifying Beliefs about Weight and Food

Across disorders, the essence of the CBT method is “collaborative empiricism.” The ther-
apist works with the patient to formulate her beliefs as testable hypotheses, to collect and
analyze relevant data, and to draw (and then act upon) more accurate conclusions. For-
mal strategies for evaluating beliefs are imparted in therapy sessions and practiced
through the completion of homework assignments. In this way, the patient is helped to
map out her network of associations about weight and food, and to identify her expecta-
tions about what might occur if she violated self-imposed rules. Whenever possible, these
predictions are translated into specific hypotheses, and the therapist and patient collabo-
rate in designing experiments to check out their validity. Contrary to stereotype, skilled
CBT therapists seldom resort to logical disputation. Instead, they draw on a blend of fac-
tual, functional, and values-related material in encouraging patients to reexamine the re-
lationship between anorexic symptoms and their own goals and ideals.

Modifying Views of the Self

During the course of therapy, attention gradually shifts from the focal symptoms of an-
orexia nervosa to the more general aspects of the self that may have predisposed the indi-
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vidual to develop her disorder. While none of these underlying disturbances is unique to
anorexia nervosa, characteristic themes can be discerned, prominently featuring deficits
in self-concept and concerns about achievement, control, maturity, and morality. It is not
necessary to shift from a cognitive to a dynamic paradigm to address these issues, since
CBT offers mode-consistent principles for work on this level. In the later stages of ther-
apy, clients are encouraged to experiment with new strategies for achieving their goals,
new sources of positive reinforcement, and new standards for gauging personal worth.

EMPIRICAL EVIDENCE

During the first 7 years after the approach was proposed, only case studies and one small,
controlled trial were reported. Very recently, three comparative studies have been com-
pleted and others are in progress, so that substantially more information is becoming
available.

Two controlled trials have attempted to compare CBT to nutritional counseling. A
study by Serfaty and colleagues broke down after 100% of the patients assigned to nutri-
tional counseling dropped out and refused further contact; 92% of those allocated to
CBT persisted to completion. The unpublished findings from a study by Pike and col-
leagues confirm this pattern. After inpatient weight restoration, adult patients were ran-
domly assigned to a year of individual CBT or nutritional counseling and medical man-
agement. Fewer patients in the CBT condition terminated prematurely (27% vs. 53%)
and more met criteria for “good” outcome at the end of treatment (44% vs. 6%).

Another controlled trial comparing CBT, fluoxetine, and combined treatment condi-
tions for weight-restored anorexics is still in progress. Interim results reported by Halmi
and colleagues suggest that CBT alone, or in combination with drugs, also confers some
protection against premature termination compared to drugs alone. The high dropout
rates already evident by midtreatment across all conditions in this study are troubling,
however, and inconsistent with other investigations.

Collectively, these findings support the tentative conclusion that CBT does further at
least two of the goals it was expressly designed to accomplish: higher rates of initial en-
gagement and treatment persistence in these notoriously “resistant” patients. While it is
tempting to attribute this effect to the strong emphasis CBT places on the development of
motivation for change, such speculations are premature. Since these studies compared
CBT to a nonpsychological intervention, they suggest only that psychotherapy—perhaps,
but not necessarily, in the specific form of CBT—produces better outcomes than nutri-
tional counseling and/or drug treatment alone. Ironically, the choice of weak comparison
conditions has limited our ability to test the efficacy of CBT. Further investigation of its
merits requires the identification of alternative treatments that are comparably effective
in reducing attrition rates.

To date, only two investigations have examined the effects of CBT relative to other
forms of psychotherapy. One early study suggested that CBT produced results equivalent
to behavior therapy and unspecified treatment-as-usual, although there were some indica-
tions that CBT was better accepted by patients; however, extremely small sample size and
serious design flaws prevent clear conclusions. In a recent unpublished study by Ball,
CBT and family therapy yielded comparable improvements.
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FUTURE DIRECTIONS

At present, CBT is slightly better established than alternative forms of individual therapy
for anorexia nervosa; however, it has yet to be demonstrated that CBT works better. In
order to evaluate its relative efficacy, direct comparisons between CBT and other psycho-
therapies designed for this population are the obvious next step. Since the few data avail-
able already indicate that many anorexics fail to achieve full symptom remission with
CBT (or any other tested modality), thoughtful modifications to the existing approach
should also be tested.
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Family Therapy and Eating Disorders

CHRISTOPHER DARE
[VAN EISLER

Clinicians have long believed that the family of the patient has an important role to play
in a complete management plan for anorexia nervosa. During the early parts of the 20th
century, psychological models of eating disorders were temporarily replaced by physical
etiological models, but by the middle of the century, the tide had again changed and the
patient’s family experiences were seen as having a pivotal role. Hilde Bruch, in proposing
the importance of formative experiences in early mother—infant interactions, provided a
major impetus for a family-based theory for anorexia nervosa. She suggested that, as a
child, the anorexic patient’s needs received insufficient and inaccurate feedback from the
mother. This led to poor development of the child’s interoceptive awareness, a distorted
perception of self, and a pervasive sense of ineffectiveness.

Although these specific, clinically derived, theoretical conceptualizations have not
been backed up by systematic research, a growing number of studies in the past 40 years
support the general notion that family factors contribute importantly to the development
and maintenance of eating disorders.

Accumulating clinical observations have been supplemented in a significant way by
ideas and practice early in the evolution of family therapy. A number of influential figures
in the family therapy field gave their attention to the treatment of eating disorders.
Selvini-Palazzoli advocated a move from an individual therapy approach to whole-family
intervention for anorexia nervosa, and Salvador Minuchin produced systematic clinical
data to show the effectiveness of family therapy. The high level of prestige given to the
observations of these two innovators gave great impetus to the application of family ther-
apy to anorexia nervosa. This appeared to offer strong support to a specific belief about
the etiology of anorexia nervosa in particular, and of eating disorders in general, a belief
not confined to the adherents of the “family therapy movement”: The disorders were
thought to originate in specific, pathogenic family processes. This was true despite the
fact that Minuchin himself had drawn attention to a variety of factors other than the
family processes that he had described as the etiological sources of anorexia nervosa.
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Selvini Palazzoli had also indicated the wider processes of social change as influencing the
historical development of an upsurge of cases of anorexia nervosa in northern Italy.

The theory of a singular cause leading to a single treatment method can have a
strong appeal. The different clinical evocations of Minuchin and Selvini Palazzoli were
augmented by additional comments by other influential family therapists. Cumulatively,
family therapists and clinicians, convinced by these arguments, came to believe that an-
orexia nervosa was the exemplar of a disorder originating in known family disturbance
that could be treated by forms of therapy targeting these apparently well-established
causative factors. In fact, a careful examination of the research literature does not sup-
port the notion that there is a distinctive and consistent pattern of family structure and
functioning in patients with eating disorders (see Chapter 38). The differences that have
been reported between families of patients with eating disorders and control groups are
probably best understood as being associated with more severe or more chronic illness
rather than as consistent etiological factors. Somewhat paradoxically, while the accumu-
lating empirical evidence is against a family etiological model, the evidence for the impor-
tance of involving the family in the treatment is increasingly strong.

FAMILY THERAPY AND ADOLESCENT ANOREXIA NERVOSA

Over the years, clinical practice in departments of child and adolescent psychiatry has uti-
lized family therapy techniques to work with both anorexic and bulimic patients below
the age of adulthood. This is much less true of departments in adult mental health or in-
ternal medicine. Several follow-up studies have suggested the efficacy of family therapy,
particularly in adolescent anorexic patients. The strongest evidence has come from a se-
ries of randomized controlled trials of family therapy conducted by the authors and their
colleagues at the Maudsley Hospital in London. In the first study, 80 consecutive admis-
sions to an inpatient refeeding program were randomly assigned on discharge from the
hospital to a 1-year course of family therapy or a supportive individual treatment. Pa-
tients with an early onset (before the age of 19 years) and a short history (less than 3
years at presentation) had a significantly better outcome when treated with family ther-
apy in comparison with the control treatment, both at the end of treatment and at 5-year
follow-up. Family therapy was not, however, universally beneficial. The more chronic pa-
tients—patients with a late onset of illness and those with severe bulimia nervosa—did
not gain specific benefit from family therapy in comparison with the control treatment.
The results of the study had some important practical and theoretical implications.
Practically, it suggested that family therapy might be used for the initial treatment of ado-
lescent anorexia nervosa, leaving admission and other interventions for those cases with
life-threatening physical symptoms and those that fail to respond to outpatient treatment.
The implications of the efficacy of family therapy in adolescence led to a further con-
trolled study comparing two forms of family therapy: the “conjoint family therapy” so
far found to be effective, and “separated family therapy” in which the parents are seen as
a couple but separately from their daughter. The aim of this study was to elucidate the
mechanisms underlying an effective family intervention. Both the conjoint and separated
forms of family therapy have similar aims and generally follow a similar course. From the
start, there is a strong focus on helping parents manage the symptomatic behavior of their
daughter or son. The therapist has to help them overcome their sense of helplessness and
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find a way of mobilizing the family’s resources to help themselves. The therapist at the
same time makes it clear that the family is not seen by the therapist as the source of the
problem but rather as the best resource for effective treatment. Later in the treatment, as
the patient regains weight, discussion of wider adolescent and family issues takes place.
Similar topics come up for discussion in the conjoint family therapy and in the separated
family therapy sessions. However, in the latter, the patient is not seen together with the
parents but is seen alone for half the treatment session by the same therapist who is work-
ing with the parents. This counseling involves exploration of the patient’s feelings and be-
liefs about her problems with food, body image, self-esteem, and relationships (especially
those with her parents, as they change their attitude to her dieting, bulimic, or other eat-
ing behaviors).

A pilot study involving 18 patients and a larger study of 40 patients have shown that
both treatments are effective in bringing about a return to normal weight without re-
course to inpatient treatment. The larger study suggests that the specific eating disorder
symptoms (low weight and bulimic symptoms) are most rapidly helped by the separated
family therapy, whereas the psychological concomitants of anorexia nervosa—the depres-
sion, low self-esteem, sense of ineffectiveness, and interpersonal distrust—are more
helped, at least at the end of treatment, by the conjoint family therapy.

This study also produced some evidence that challenges the view of the family as a
pathogenic agent. The measure taken to evaluate family affective communication, ex-
pressed emotion (EE), turned out to be a strong predictor of the outcome of family inter-
vention. As has been found in previous studies, families in which one or the other parent
displayed an above average level of critical comments that was not lowered during the
course of the treatment tended to have a poorer response to treatment. However, when
the results were examined separately for “high EE” and “low EE” families, the surprising
finding was that the separated family therapy was associated with greater improvement
in high EE families than the conjoint family therapy.

Two other findings from the earlier pilot study suggest a possible explanation. A 2-
year follow-up of the families in the pilot study revealed important differences in how the
families experienced the therapy in the two treatment modalities. While parents as well as
patients in both treatments had found the major thrust of the therapy (highlighting the se-
rious, life-threatening nature of the illness and helping the parents to take charge) helpful,
those in the conjoint family therapy condition were not only much more likely to report
having open conflicts or struggles with the daughter but also more likely to feel blamed.
This was particularly true in those families in which the initial levels of criticism as mea-
sured by the EE scales were relatively high. Moreover, a measure of family satisfaction
suggested that those families most satisfied with family life (especially their sense of close-
ness) at the beginning of therapy were the most associated with a beneficial outcome for
their child’s eating disorder. The low levels of affective communication as measured by EE
in these families can be seen, possibly, as an aspect of what Minuchin describes as show-
ing conflict avoidance. The findings suggest that a form of family therapy that does not
challenge the family’s characteristic patterns is associated with as good an outcome for
anorexic patients as a form that has access to and challenges those family qualities. Fur-
thermore, in some families, separated family therapy may be, in fact, more effective. This
challenges the notion that the efficacy of family therapy stems from its ability to alter
characteristic patterns of family interaction and family organization.

Robin and his colleagues compared a behavioral systems family therapy and an ego-
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oriented individual therapy. The latter treatment offered weekly individual treatment for
the patient and three weekly sessions to the parents. Thus, the comparison had similari-
ties to that of the Maudsley comparison of conjoint and separated family therapy, and,
indeed, the results of the studies largely support each other.

FAMILY THERAPY AND ADULT ANOREXIA NERVOSA

Further treatment studies at the Maudsley Hospital continue to refine our knowledge of
the potential benefits of family therapy and its mode of action in groups other than ado-
lescents with anorexia nervosa. Two studies (one published and the other not) have fo-
cused on the question of the role of family therapy in adult and mostly chronic anorexia
nervosa sufferers. The two studies are not decisive concerning the effectiveness of family
therapy in these patients. In the published study of patients treated solely with outpatient
therapy, the results were modest. Both 1 year of family therapy and an individual psycho-
dynamic therapy appeared to lead to a better outcome than a low-contact, year-long
treatment, with statistically significant differences tending to favor both the psychoana-
lytic treatment and family therapy. While these findings are of interest, they have to be
viewed as tentative, since they are based only on posttreatment results and need to be
confirmed in longer-term follow-up.

FAMILY THERAPY AND BULIMIA NERVOSA

While the role of family therapy in the treatment of anorexia nervosa is now well estab-
lished, its place in the treatment of bulimia nervosa is less clear. Two of the Maudsley
studies discussed earlier included subgroups of severe, low-weight bulimia nervosa pa-
tients. In the first study, their outcome both in family therapy and individual supportive
therapy was generally quite poor, while in the second study a comparable group of pa-
tients responded better to family therapy than to either individual psychodynamic psy-
chotherapy or individual supportive therapy. A small, pilot study of family therapy in ad-
olescents with bulimia nervosa conducted at the Maudsley Hospital showed a response to
treatment similar to that found in adolescent patients with anorexia nervosa.
Fairburn’s recent finding that an individual therapy focusing primarily on the pa-
tient’s personal relationships (interpersonal psychotherapy, or IPT) is highly effective in
bulimia nervosa—a finding that has been replicated (see Chapter 57)—indicates that it
might be useful to explore family therapy more systematically in this group of patients.

CONCLUSION

Family therapy is now established as an effective treatment for anorexia nervosa in ado-
lescence. Its importance in the treatment of adult anorexia nervosa is unclear. Family
therapy is currently being evaluated in the treatment of adolescent patients with bulimia
nervosa. The family therapy approaches that have been used with adults (both in bulimia
nervosa and anorexia nervosa) tend to be less symptom-oriented than their counterparts
with adolescents, and the evidence for the effectiveness of any particular approach is at
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present weak. In clinical practice, family therapy is widespread and a variety of ap-
proaches are used. The systematic evaluation of family therapy is being extended to cen-
ters other than the Maudsely Hospital and to different therapeutic approaches and con-
texts. Replications and modifications of the research described in this chapter are a
pressing need, especially in the absence of any other evidence-based treatments for an-
orexia nervosa.
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Interpersonal Psychotherapy
for Eating Disorders

CHRISTOPHER G. FAIRBURN

Interpersonal psychotherapy (IPT) is a short-term psychological treatment designed to
help people identify and address current interpersonal problems. Its use in the treatment
of psychiatric disorders is based on the premise that enhanced interpersonal functioning
will result in an improvement in psychiatric state. IPT was developed as a treatment for
outpatients with clinical depression and this remains its primary indication. It has been
evaluated as a treatment for various other psychiatric disorders and increasing evidence
supports its wider use. One of its strongest additional indications is for the treatment of
bulimia nervosa. Some evidence supports its use in the treatment of binge eating disorder,
and it is being investigated as a possible treatment for anorexia nervosa.

This chapter starts with a brief description of IPT, followed by a review of the re-
search on it effectiveness. Finally, I consider future developments in this application of
IPT.

THE TREATMENT

IPT is designed to be used on an outpatient basis and generally involves 12-20 one-on-
one treatment sessions over 3 to 5 months. Variations on this format have been devel-
oped, ranging from brief forms of IPT for use in primary care to longer-term “mainte-
nance” IPT for preventing recurrence in depression. IPT has also been adapted for use
with adolescents and the elderly. From the outset, IPT has been a manual-based treat-
ment. The original manual (written by Klerman, Weissman, and colleagues; published in
1984) provided a clear, nontechnical account of how to implement IPT. It has been
superceded by an updated version (by Weissman and colleagues in 2000).

320
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IPT is one of the best examples of a noninterpretive focal psychotherapy, its focus
being on current interpersonal problems. The treatment has three phases. In the first
phase (which may occupy up to four sessions), interpersonal “problem areas” are identi-
fied through a detailed assessment of the interpersonal context within which the psychiat-
ric disorder has developed and subsequently persisted. A novel aspect of IPT for bulimia
nervosa is that this assessment also includes an evaluation of possible interpersonal trig-
gers of individual episodes of binge eating, for it has long been recognized that binges are
commonly precipitated by interpersonal events. The first phase culminates in the thera-
pist and patient agreeing on the problem areas that will become the focus of the remain-
der of treatment.

The problem areas identified in IPT are categorized into four broad groups; grief (re-
ferring to abnormal grief reactions); interpersonal role disputes; difficulty with “role
transitions” (such as leaving home, starting work, getting married, becoming a parent);
and interpersonal deficits (referring to a paucity of satisfying relationships). Most diffi-
culties encountered fall comfortably into one or another of these categories, with many
patients having difficulties in more than one of them. Particularly common among pa-
tients with eating disorders are interpersonal role disputes and role transitions.

The second phase of treatment is the heart of IPT and typically involves a series of
10 or so weekly sessions. The therapist helps the patient think further about the agreed
problem areas, the aim being that the patient eventually identifies potential solutions
and then tries to implement them. To this end, the therapist is active and encouraging
but not directive—rather, the goal is that patients find their own solutions. IPT sessions
have little structure to them and there are few specific techniques, although sessions
may include the detailed analysis of specific interpersonal exchanges (“communication
analysis”), informal problem solving (“decision analysis”), and some role playing. IPT
does not involve formal cognitive restructuring, nor does it include self-monitoring or
homework tasks. Thus, IPT is quite unlike cognitive-behavioral therapy (CBT).

In the final phase in treatment (which usually involves three or four sessions, often at
2-week intervals) IPT become more future-oriented. Progress in addressing the problem
areas is reviewed, outstanding difficulties are discussed, and remaining work is identified.
In addition, thought is given to possible future times of difficulty and ways of minimizing
the risk of relapse.

In addition to the focus on resolving interpersonal problems, IPT for depression
sometimes includes limited practical measures designed to reduce disabling symptoms.
The form of IPT used in bulimia nervosa has not included such procedures, partly for re-
search reasons (to keep IPT distinct from CBT) and partly because clinical experience
suggests that emphasizing symptomatic control can distract patients and their therapists
from focusing on interpersonal matters. I return to this point later.

THE RESEARCH ON IPT
Bulimia Nervosa

The leading treatment for bulimia nervosa is a specific form of CBT (see Chapter 54). It
has proved superior to all forms of treatment studied other than IPT. Results from a trial
by the author and his colleagues suggested that IPT was less effective than CBT in the
short-term (at the end of treatment and over the subsequent 4 months) but that it subse-
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FIGURE 57.1. Complete cessation rates among patients with bulimia nervosa treated with interper-
sonal psychotherapy (IPT), behavior therapy (BT), or cognitive-behavioral therapy (CBT). Data
from Fairburn, C. G., Jones, R., Peveler, R. C., Hope, R. A., & O’Connor, M. (1993). Psychothera-
py and bulimia nervosa: The longer-term effects of interpersonal psychotherapy, behavior therapy
and cognitive behavior therapy. Archives of General Psychiatry, 50, 419-428.

quently “caught up” and was thereafter as effective as CBT (see Figure 57.1). This find-
ing has since been replicated in a large multisite study. The relative indications for IPT
and CBT are not clear, however, since no treatment-specific predictors of outcome have
been identified. Some unpublished evidence suggests that patients who do not benefit
from CBT also do not benefit from IPT.

Anorexia Nervosa

There are two reasons to think that IPT might also have a place in the treatment of an-
orexia nervosa: First, the psychopathology of anorexia nervosa is similar to that of
bulimia nervosa; second, interpersonal factors have been implicated in the development
and maintenance of the disorder. As yet, there are no data on this application of IPT, al-
though it is currently being evaluated.

Binge Eating Disorder

Little is known about the treatment of binge eating disorder (see Chapters 63 and 64). It
appears to respond to a variety of treatments and the spontaneous remission rate also ap-
pears to be high. There has been one formal (unpublished) evaluation of true IPT (i.e.,
implemented according to the principles laid down in the IPT treatment manuals) and, in-
terestingly, the treatment was administered in a group format. The comparison treatment
was a group adaptation of CBT. Patients in both treatment conditions did well; indeed,
their outcomes were virtually indistinguishable. This result is difficult to interpret, since it
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could represent a nonspecific response to psychotherapy and might therefore have been
achieved with a much simpler intervention.

FUTURE DEVELOPMENTS

The finding that IPT is a reasonably effective treatment for bulimia nervosa is interesting
and raises many questions. For example, how does IPT achieve its effects? This is far
from clear, although the mechanism is likely to differ from that of CBT in view of their
distinctive time courses of action and their very different characteristics. If it were known
how IPT operates, it might be possible to adapt the treatment to achieve its effects more
efficiently. Alternatively, it might be possible to modify CBT so that it too addresses the
mechanisms tackled by IPT. Conversely, it might be possible to potentiate IPT by incorpo-
rating symptom control measures of the type used in CBT, one possibility being to com-
bine IPT with cognitive-behavioral self-help (see Chapter 635).

As noted earlier, the relative indications for CBT and IPT are unclear. All other
things being equal, CBT is to be favored over IPT, since it achieves its effects more rap-
idly. On the other hand, IPT is probably easier for therapists to learn and is more widely
applicable in its standard form. It may also be more acceptable to many therapists and
patients. For these reasons, IPT may be more easier to disseminate than CBT.

The place of IPT in the treatment of anorexia nervosa and binge eating disorder is
less clear. In anorexia nervosa, CBT must be the preferred option as matters stand (see
Chapter 55), and simpler treatments may be as effective as IPT in binge eating disorder
(see Chapters 63, 64, and 65).
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Pharmacological Treatment
of Anorexia Nervosa
and Bulimia Nervosa

B. TIMOTHY WALSH

There has been substantial research on the pharmacotherapy of eating disorders and
medication is clearly of benefit for patients with bulimia nervosa. On the other hand, sig-
nificant questions remain about when and for which patients with bulimia nervosa
pharmacotherapy should be employed. Unfortunately, there is only meager evidence sug-
gesting medication is useful in the treatment of anorexia nervosa. (The pharmacological
treatment of binge eating disorder is discussed in Chapter 64.)

ANOREXIA NERVOSA

As described in Chapter 29, individuals with anorexia nervosa exhibit a variety of psy-
chological disturbances, some of which bear a strong resemblance to symptoms or condi-
tions known to respond to pharmacotherapy. The occurrence of such disturbances, cou-
pled with the often refractory nature of anorexia nervosa, has led to clinical trials of a
variety of pharmacological agents. For example, the disturbance of thinking about shape
and weight in anorexia nervosa at times becomes so severe as to suggest the presence of a
delusion. It is not unreasonable to wonder whether antipsychotic medication might be of
help in reducing patients’ preoccupation with such thoughts. Similarly, depressed mood is
commonly observed. Since many forms of depression respond well to treatment with
medication, antidepressant medication would, on theoretical grounds, seem likely to be
valuable.

In the decade after the introduction of the first antipsychotic medication, chlorpro-
mazine, the potential utility of this class of medication for a number of psychiatric disor-
ders, including anorexia nervosa, was enthusiastically touted. However, initial optimism
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about the benefits of chlorpromazine in anorexia nervosa was short-lived. The only two
double-blind, placebo-controlled trials of antipsychotic medications, one of pimozide and
the other of sulpiride, showed neither a statistically significant effect favoring weight gain
nor any clear improvement in the core psychopathological features, including the dis-
torted thinking about shape and weight. The lack of scientific evidence for benefit, cou-
pled with an appreciation of the side effects of the typical antipsychotic agents, led to a
loss of interest in the use of this class of medication for anorexia nervosa. In recent years,
some interest has been reawakened by the introduction of newer “atypical” antipsychotic
medications, such as olanzapine, which have fewer side effects and are associated with
weight gain. Controlled trials are needed to ascertain the utility of such agents in the
treatment of this disorder.

In the 1970s, attention focused on the presence of mood disturbance in anorexia
nervosa. In part, this attention was prompted by the growing recognition of the utility of
antidepressant medications for the treatment of mood disturbance. In addition, it was
noted that some individuals who received tricyclic antidepressants for the treatment of
depression described a marked increase in appetite and gained significant amounts of
weight. Since patients with anorexia nervosa frequently exhibit depressed mood and
would obviously benefit from gaining weight, the use of tricyclic antidepressants, particu-
larly amitriptyline, was appealing. Open clinical trials of this medication were promising,
but two double-blind, placebo-controlled trials produced minimal evidence of significant
clinical utility. More recently, the selective serotonin reuptake inhibitor (SSRI) fluoxetine
has also been found to provide no additional benefit compared to standard inpatient
treatment for this eating disorder, either in increased weight gain or reduction of psycho-
logical symptoms.

The potential benefits of several other medications for underweight patients with an-
orexia nervosa have been examined under controlled conditions. Cyproheptadine, an an-
tihistamine with antiserotonergic activity, was noted to be associated with weight gain,
and was the subject of three trials in the 1970s and 1980s. Cyproheptadine, especially in
relatively high doses of 32 mg/day, was of some small but statistically detectable benefit
to hospitalized patients in promoting weight gain and relieving depression. In addition,
unlike the other agents examined in controlled trials, cyproheptadine was relatively free
of side effects in this medically ill population. Nonetheless, it is not commonly used.

Lithium was studied because of its mood-stabilizing effects and propensity to induce
weight gain, but it was unimpressive. Cisapride, a gastric emptying agent recently with-
drawn from the U.S. market because of cardiac effects, was examined and found to be of
very limited benefit. Because of reports of possible zinc deficiency in patients with an-
orexia nervosa, several controlled trials of zinc supplementation have been conducted,
yielding mixed results.

In recent years, several investigators have turned their attention from the acute
“weight gain” phase of treatment of anorexia nervosa to the potential benefits of medica-
tion in helping to maintain recovery. Many patients who regain weight in a structured
setting, such as an inpatient unit, relapse soon after the end of this phase of treatment.
Based in part on the similarities between anorexia nervosa and obsessive—compulsive dis-
order, and on the utility of serotonergic agents in the treatment of obsessive—compulsive
disorder, it was thought that the SSRI fluoxetine might be useful in preventing relapse in
patients whose weight had been restored. The results of one controlled trial suggest that
fluoxetine is of some benefit, and additional studies are currently under way.
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In summary, despite the manifold biological and psychological disturbances of pa-
tients with anorexia nervosa, controlled medication trials have been few and no pharma-
cological agent has been demonstrated to have clinically significant utility. For this rea-
son, the use of medication in anorexia nervosa is dictated not by the diagnosis of
anorexia nervosa, but by other clinical features, and by the judgment of the responsible
physician. One reasonable approach is not to initiate medication until any acute medical
problems, such as disturbances of electrolytes or liver function, have been addressed and
hopefully resolved, and the patient has gained a significant amount of weight. The pres-
ence of a moderate or more severe depression at that point might prompt consideration
of treatment with antidepressants. Because their side effects are relatively few, and be-
cause of the suggestions of their utility in preventing relapse, SSRIs such as fluoxetine
may be preferable to other classes of antidepressant medication. The use of antianxiety
agents to relieve distress around meals has been suggested and may occasionally be help-
ful, but it is usually not of great value. Cyproheptadine appears benign, but its utility is
unclear. The newer “atypical” antipsychotic agents, such as olanzapine, may be useful for
difficult and refractory patients.

BULIMIA NERVOSA

In contrast to the rather disappointing state of pharmacotherapy for anorexia nervosa,
investigations of the benefit of medication for patients with bulimia nervosa have been
clearly rewarding. The most convincing evidence of clinical utility is for antidepressant
medications. Controlled trials of other agents including anticonvulsants, lithium, and the
serotonin agonist fenfluramine have been either negative or equivocal, and these agents
are only rarely used. An interesting recent study has suggested that the serotonin antago-
nist and antiemetic ondansetron may be helpful for refractory patients.

Investigations of antidepressant medication in the treatment of bulimia nervosa were
prompted by the now widely accepted observation that there is an increased frequency of
mood disturbance associated with this eating disorder. This observation led to a series of
double-blind, placebo-controlled trials of antidepressant medication in bulimia nervosa.
Most classes of antidepressant medication have been examined, including the tricyclic an-
tidepressants, monoamine oxidase inhibitors, an SSRI, and atypical antidepressants such
as bupropion and trazodone. In almost all the controlled trials, antidepressant medica-
tion has proven superior to placebo in terms of reduction of binge frequency. Generally,
patients’ mood disturbance and preoccupation with shape and weight also show greater
improvement with medication than with placebo.

While the data from these studies represent a significant contribution to our knowl-
edge of treatment strategies for bulimia nervosa, they have also raised a number of pro-
vocative and important questions. One major question that remains unresolved is why
antidepressant medications are effective in the treatment of bulimia nervosa. Although
the use of antidepressant medication was initially prompted by the presence of the de-
pressed mood observed in many patients, it does not appear that the “antibulimic” effi-
cacy of antidepressants is related to their effects on mood. In none of the controlled stud-
ies has the presence or degree of mood disturbance been found to be a significant
predictor of response to antidepressant medication. In several studies, the response of pa-
tients with bulimia nervosa who were not depressed was compared to the response of
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similar patients who were depressed at the time of randomization. In general, the
nondepressed patients obtained equivalent benefit to that obtained by the depressed pa-
tients. Thus, it does not appear that the pretreatment presence of depression is of any use
in identifying those patients whose eating behavior is most likely to benefit from treat-
ment with antidepressant medication.

Studies of the SSRI fluoxetine have provided another indication that the mechanism
by which antidepressants lead to improvement in bulimia nervosa may differ from the
mechanism responsible for relief of depression. In a clinical trial involving almost 400 pa-
tients, it was found that 60 mg of fluoxetine per day, but not 20 mg of fluoxetine per day,
was clearly superior to placebo. Since fluoxetine at a dose of 20 mg per day is known to
be effective in the treatment of depression, the observation that a higher dose is needed to
treat bulimia nervosa suggests that the mechanism by which fluoxetine produces im-
provement is different from that by which it relieves depression.

The controlled trials of antidepressants for bulimia nervosa have also identified two
significant clinical problems. First, in most studies, only a minority of patients achieve re-
mission from binge eating and purging during medication treatment. Second, it is not
clear that the improvement attained during medication treatment is sustained with con-
tinued medication, and even less clear that a time-limited course of medication will pro-
duce lasting improvement.

In addition, certain forms of psychotherapy, particularly cognitive-behavioral therapy
(see Chapter 54), are clearly effective in the treatment of bulimia nervosa. The work con-
ducted to date suggests that cognitive-behavioral therapy yields superior results when com-
pared to a single course of a single antidepressant agent. The benefits of cognitive-behavior-
al therapy appear to be enhanced somewhat by the addition of medication. And there is also
evidence that antidepressant medication can benefit patients whose response to psychologi-
cal treatment is insufficient, or who relapse following the end of psychotherapy.

In presenting treatment options for a patient with bulimia nervosa, it may be helpful
to summarize the current knowledge of the efficacy of both psychotherapy and pharma-
cotherapy. For patients who have not been previously treated and who are not seriously
depressed, it is generally appropriate to recommend a trial of an evidence-based psycho-
therapy (especially cognitive-behavioral therapy) before initiating medication. Antide-
pressant medication should be considered particularly when the patient has failed or is
failing to respond adequately to a course of good psychotherapy, or when the patient has
a depressive syndrome sufficiently severe to merit treatment independent of its associa-
tion with bulimia nervosa. While there is no evidence that any one antidepressant is supe-
rior in the treatment of bulimia nervosa, fluoxetine has two advantages: established effi-
cacy when used at a dose of 60 mg/day and relative freedom from side effects. Additional
studies are required to identify patient characteristics that identify persons most likely to
benefit from treatment with antidepressant medication.
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Day Hospital Treatment of
Anorexia Nervosa and
Bulimia Nervosa

MARION P. OLMSTED

Day hospital treatment is intended to provide intensive multimodel treatment for moder-
ately ill patients with anorexia nervosa and severely ill patients with bulimia nervosa. It is
a cost-effective alternative to inpatient care and a forum for the provision of treatment
that is more intensive and comprehensive than that typically available in an outpatient
clinic. Day hospital treatment may also be used as a step-down intervention for patients
with anorexia nervosa following complete hospitalization.

STRUCTURE AND GOALS

Existing day hospital programs run 4, 5, or 7 days weekly. The weekly schedule includes su-
pervised meals, a variety of therapy groups, and, in some programs, time for concurrent in
dividual therapy. Family therapy, pharmacotherapy, and medical management are scheduled
as needed. In addition to the schedule for patients, the program must include frequent and
regular opportunities for staff to share information and make clinical decisions as a team.
Based on a biopsychosocial model of eating disorders, the treatment goals are to (1)
normalize eating behaviors by following a balanced meal plan; (2) eliminate bingeing, purg-
ing (i.e., vomiting, laxative use, overexercising), and other unhealthy behaviors directed to-
ward weight control; (3) facilitate weight gain for patients who are below a healthy weight
range; and (4) address underlying issues. During program hours, patients are supported in
their attempts to gain eating and symptom control, and over time, they learn to extend their
new behaviors and strategies beyond the treatment setting. There is considerable variability
across patients in the speed with which healthy behaviors are generalized. However, the
guiding principle is that as treatment progresses, patients should try increasingly difficult
eating tasks accompanied by decreasing support (i.e., graded task assignment). Underlying
issues and stressors that maintain the eating disorder are identified and processed in group,
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family, and individual therapy. The schedule for therapy groups should reflect the primary
importance of body image concerns and the functional significance of the eating disorder (as
a “solution” to life difficulties), as well as relationship issues of autonomy, intimacy and car-
ing, past abuse, and ambivalence about recovery.

Under ideal circumstances, once patients stop bingeing and purging, and reach their
target weight during day hospital treatment, they then have several more weeks to con-
solidate their new patterns and practice normalized eating. Follow-up treatment is essen-
tial. This supports the behavioral changes the patient has made and promotes ongoing
work on body image and underlying issues.

PATIENTS

Day hospital treatment is recommended for patients who have moderate to severe eating
disorders and have not responded to less intensive outpatient interventions. In practice,
this subgroup of patients has significant comorbidity related to depression, anxiety disor-
ders, substance abuse, and personality disorders. Contraindications include acute medical
problems, active substance abuse, and acute suicidal risk. For patients with anorexia
nervosa, the American Psychiatric Association’s Practice Guidelines note that the choice
between inpatient hospitalization and day hospital treatment should be based primarily
on medical status and degree of emaciation. Most patients with bulimia nervosa who
have not responded to good, evidence-based outpatient treatment (viz., cognitive-behav-
ioral therapy (see Chapter 54), interpersonal psychotherapy (see Chapter 57), or antide-
pressant medication (see Chapter 58) can be treated in a day hospital, but short, inpatient
admissions prior to day hospital treatment may be helpful for patients with severe laxa-
tive abuse or poorly controlled type 1 diabetes mellitus. (See Chapter 51 for discussion of
eating disorders and diabetes mellitus.)

Some day hospital programs are devoted exclusively to patients with anorexia
nervosa, while others mix patients from the diagnostic subtypes (i.e., anorexia nervosa,
bulimia nervosa, and atypical eating disorders, including binge eating disorder—see
Chapters 28 and 30 for discussion of the classification of eating disorders). The composi-
tion of the patient group appears to relate to practical issues such as the mandate of the
treatment facility rather than being evidence-based. In group therapy, cohesion is pro-
moted by homogeneity in group members, but the similarity in therapeutic issues across
diagnostic subtypes appears to be sufficient. It is preferable not to have one patient who
is different from the others in the group (e.g., one patient with anorexia nervosa in a
group otherwise composed of patients with bulimia nervosa), but for patients with less
common characteristics (e.g., being male, having type 1 diabetes mellitus), this may be
unavoidable. (See Chapter 33 for a discussion of eating disorders in men.) Women who
are well above average weight constitute the subgroup of patients most likely to feel mis-
understood and disliked by other group members.

GROUP THERAPY FEATURES

A weekly schedule, a defined focus for group sessions, and an expectation that patients be
punctual, present, and ready to work toward declared goals provide structure and safety
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for the group. The staff must take responsibility for adhering to the schedule and main-
taining a therapeutic focus. These guidelines set a baseline for group homogeneity, for
they require patients to be committed to the program and to clearly defined goals. In day
hospital programs with an open group format, new patients join a preexisting group with
members at various stages in their stay. A group culture has already been established, and
most new members will quickly feel the pressure to join the group in working toward re-
covery. The empathetic realization that other group members may find it more difficult if
one breaks group norms encourages a feeling of responsibility and commitment to the
group. For some patients this operates at the level of reliable attendance or working with
the group during program hours. For others, it may include taking food, body image, or
interpersonal risks together. More senior group members may support newer patients by
sharing strategies or offering to meet for a meal outside of program hours.

PREPARATION FOR DAY HOSPITAL TREATMENT

Day hospital treatment can be stressful and demanding for patients. Before arranging an
admission, clinicians need to inform patients about expectations regarding behavioral
change, the interpersonal demands of participating in intensive group therapy, and the
process of exploring underlying issues. Some patients will require a significant period of
preparation after learning what day hospital treatment entails. This may involve a short,
structured preparation phase of outpatient therapy or a longer period of contemplation
or preparatory therapy.

While attending the day hospital, patients should be encouraged to view themselves
as working toward recovery 24 hours per day, 7 days per week. This helps to emphasize
the importance of practicing new behaviors outside program hours and limits expecta-
tions about meeting other life demands during this time.

Despite clinicians’ best efforts to prepare patients, some patients will experience ob-
stacles that make it difficult to engage with the treatment. Early in treatment, barriers
may relate to patients’ fear of change or weight gain, a lack of belief or hope that the
treatment will work, or doubts that they can do what the treatment requires. Patients are
encouraged to view change as an experiment and not a permanent commitment. How-
ever, if a patient has not made significant improvement by the fourth or fifth week of day
hospital treatment, this should be discussed directly with him or her in the spirit of
understanding what is happening and how to proceed. Some patients end up using a
short first admission to increase their understanding of what recovery will demand of
them, leaving the program with the knowledge that they are welcome to return for a fu-
ture admission.

UNDERLYING TREATMENT MECHANISMS

The multimodel nature of day hospital treatment makes it virtually impossible to identify
the active ingredients. Common sense dictates that the components of the program
should include treatments with empirically demonstrated effectiveness such as cognitive-
behavioral therapy, interpersonal psychotherapy, family therapy, and specific pharmaco-
therapies (see Chapters 54, 55, 56, 57, and 58, respectively). In addition it may be specu-
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lated that day hospital treatment is more effective than the sum of its parts in two
regards. First, it may be that different patients respond to different aspects of the treat-
ment and that the matching of patients to their individual optimum treatment is circum-
vented by providing everyone with the whole package. Second, some components of
treatment may have a synergistic effect on others. For example, the intimacy and group
cohesion that can develop when patients spend 30-40 hours working together in groups
each week appear to significantly augment the cognitive-behavioral structure of day hos-
pital treatment. Similarly, patients who initially refuse to consider certain components of
treatment (e.g., family therapy or pharmacotherapy) may become more willing after ob-
serving copatients’ positive experiences with these treatments.

EVIDENCE RELATED TO RESPONSE TO DAY HOSPITAL TREATMENT

Although there are only a few published reports documenting its effectiveness, day hospi-
tal treatment is viewed as an effective intervention for moderately to severely ill patients.
Clearly, some patients with anorexia nervosa require inpatient hospitalization (see Chap-
ter 60), but when clinically appropriate, day hospital treatment is a more cost-effective al-
ternative. Dropout rates for day hospital treatment are not high, indicating that those pa-
tients who are willing to try this treatment find it acceptable. One 2-year follow-up study
documented a relapse rate of 31% for bulimia nervosa patients following day hospital
treatment; relapse was predicted by younger age, higher vomiting frequency, and higher
bulimia scores on the Eating Attitudes Test (EAT-26; see Chapter 26) at admission to
treatment.

Day hospital treatment “dose-response” has been examined for patients with
bulimia nervosa. During the first week of treatment there was an 85% reduction in
bingeing and vomiting, and this increased only slightly to a 95% reduction by the end of
treatment. A large subgroup (41%) of patients who achieved symptom control during the
first 4 weeks of treatment were considered to be “rapid responders.” Rapid responders
had an enduring response to treatment and a lower relapse rate at 2-year follow-up. This
finding suggested that a lower dose of day hospital treatment might be adequate for some
bulimia nervosa patients. However, when the 5-day program at Toronto General Hospi-
tal was reduced to 4 days per week, and the length of stay from 10 to 8 weeks on average,
there was a significant reduction in the rates of abstinence from bingeing and vomiting.
Interestingly, the 4-day program appeared to be just as effective as the 5-day program in
terms of helping anorexia nervosa patients achieve weight restoration, their length of stay
being kept constant at an average of 11 weeks. (In both the 4- and 5-day programs, 12
patients with various eating disorder diagnoses were treated at one time in an open group
format.) Whether 7-day per week day hospital programs have superior effectiveness to 5-
day programs has not been investigated. Similarly, the optimum length of stay has not
been studied.

FUTURE DIRECTIONS

The first specialized day hospital program for eating disorders, opened in Toronto in
1984, has had a number of years to refine its approach and study its effectiveness. In re-
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cent years, more day hospital programs have been developed, and this trend is likely to
continue with the current emphasis on providing sound and cost-effective treatments. In-
herent to the multimodal nature of day hospital treatment is the opportunity it provides
for centers to create their own particular programs with distinct emphases and modes of
operation. For example, programs may differ in their expectations regarding the speed
with which patients should achieve symptom control or the degree to which symptomatic
behavior is acceptable during program hours. It is to be hoped that, over the next few
years, the newer day hospital programs will compile effectiveness data that allow for
comparisons across centers and informed discussion regarding essential and active treat-
ment ingredients.
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Inpatient Treatment and
Medical Management of
Anorexia Nervosa and Bulimia Nervosa

D. BLAKE WOODSIDE

Rising costs and contractions of health care budgets and external limitations on insurabil-
ity of severely mentally ill patients have focused attention on hospital-based treatments
for eating disorders in recent years. This interest has not been accompanied by an
increase in research as to the effectiveness of various forms of inpatient treatment; as a re-
sult, there is little empirical evidence to guide clinicians. This chapter provides a brief
overview of the nature of inpatient treatment and indications for the same. The typical
medical complications encountered in such treatment are also discussed.

INDICATIONS FOR INPATIENT TREATMENT

There is some consensus of expert opinion as to when patients should be hospitalized.
These indications break down into two main groups: admission for medical management,
where there is no expectation of ongoing change, and admissions for treatment, where
change is expected to occur. Few patients with bulimia nervosa need to be hospitalized
for either reason. Most patients are admitted are hospitalized for specific management of
medical complications.

Patients with anorexia nervosa require hospitalization for both brief management
and definitive treatment. Severity of weight loss is the usual criterion used as an indica-
tion for admission. Seventy-five percent of chart average is a figure often suggested as in-
dicating a need for hospitalization. This translates to a body mass index (BMI; weight in
kilograms divided by height in meters squared) of roughly 16.0 to 16.5. There are, how-
ever, no published studies examining the efficacy of attempting to treat patients under
this weight in outpatient or partial hospitalization settings.
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Other situations that suggest inpatient treatment rather than partial hospitalization
or outpatient treatments include severe orthostatic hypotension, marked bradycardia
(< 40 bpm), evidence of tachyarrhythmias, or hypokalemia (< 3.0 mmol/liter). Individuals
with extreme levels of purging or exercise may also benefit from a more contained treat-
ment setting. Finally, some individuals with comorbid medical conditions, such as diabe-
tes mellitus, may require more intensive medical management and thus be suitable for in-
patient admission.

There is considerable controversy as to the role of involuntary admission. Most clini-
cians agree that treatment is most likely to be successful when the patient is motivated to
make changes and ready to engage in the treatment. Admissions for involuntary refeeding
are most often viewed as an emergency measure that should not be confused with defini-
tive treatment. (See Chapter 61 for a discussion of compulsory treatment.) There are no
specific weight guidelines available for when to admit on an involuntary basis, or for how
long to maintain a patient as involuntary. However, most patients with a BMI of 10 to 12
will become significantly medically unstable.

NATURE OF INPATIENT TREATMENT

Inpatient treatment programs should have a mixture of elements, and there is some clini-
cal consensus about what elements should be included. Required elements should include
nutritional rehabilitation, medical rehabilitation, psychotherapeutic treatment, family
treatment, and psychosocial rehabilitation. The precise mix of these different treatment
modalities will vary depending on the age of the patient and his or her individual situa-
tion. Males are generally treated together with females, and there are no specific differ-
ences in the approach to treatment for men compared to women. (See Chapter 33 for dis-
cussion of eating disorders in men.)

Nutritional rehabilitation includes weight gain and the development of normal eat-
ing habits. A target of 1 to 2 kg/week weight gain is typical for inpatient settings, with a
target BMI range of 18.5 to 20.0 usually being set. Providing patients with actual food is
preferable to food supplements, although some patients will require very high caloric in-
take to gain weight and need to use supplements as part of their caloric intake. There is
considerable debate as to what constitutes “normal” eating, with vegetarianism and red
meat avoidance being the most typical issues raised. Approaches to this problem vary
from totally permissive to rather restrictive. Nutritional rehabilitation should also include
the provision of appropriate information about normal eating, and practice in shopping
for and preparing food. Two studies suggest that individuals whose weight is not fully re-
stored at the end of inpatient treatment have a poorer outcome than those whose weight
is restored.

Most severely ill anorexic patients will benefit from a period of constrained activity,
although forced bed rest is not usually required in voluntary programs. The extent to
which such patients should be allowed to be physically active is unknown; however, phys-
ical activity should not interfere with weight gain, and patients should be provided with
information about the physiology of weight restoration and the effects of exercise on this.
As well, clinicians must pay attention to the underlying cognitions surrounding the drive
to be active, helping patients to identify anorexia nervosa-related thoughts and develop
strategies to resist acting on them.
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Psychotherapeutic treatment may be provided on an individual or group basis.
Specific foci will vary depending on the needs of the patient. While very starved pa-
tients can participate only to a limited extent psychotherapeutically, most can benefit
from feeling supported. Attention to cognitive patterns typical of patients with an-
orexia nervosa and treatment focused on body image issues are common components
of inpatient programs.

Traditional, more rigidly structured behavioral treatments are giving way to more
“lenient” treatments focused on patients who are more ready to make changes, and these
appear to have no worse success rates than more traditional, restrictive approaches. Even
in strict behavioral settings, it is important to try to avoid having the treatment become a
battleground between the patient and staff.

Family treatment is viewed by most clinicians as critical for younger patients and
very valuable for older patients as well. There is some evidence to suggest that
posthospitalization family treatment is preferable to individual treatment for weight-
restored patients under the age of 18. Families should be involved from the beginning of
inpatient treatment. A wider definition of “family” is often appropriate for older patients
and may include friends, roommates, partners, spouses, and children. (See Chapter 56 for
discussion of family therapy.)

Psychosocial rehabilitation is important for patients of all ages. For younger pa-
tients, this will focus mainly on schooling. For older patients, schooling or vocational re-
habilitation is also important. Issues related to social relationships are almost always
prominent among seriously ill anorexic patients, who may require long-term psychother-
apeutic treatment after weight and eating have been normalized.

MEDICAL MANAGEMENT OF INPATIENTS

To whatever extent possible, medical and psychological management should be provided
in a coordinated fashion. All patients admitted to hospital will require some basic medi-
cal attention. At the very least, this should include a physical examination and measure-
ment of blood count, electrolytes, kidney function, and possibly thyroid function. Care
needs to taken to distinguish between starvation-related phenomena and other types of
pathology. For example, it is typical for starved patients to have low thyroid indices:
These patients do not require treatment with thyroid hormone! (See Chapter 50 for dis-
cussion of medical complications of anorexia nervosa and bulimia nervosa.)

Very underweight individuals (BMI < 12) may require close attention when being
refed. Phosphate depletion is a common feature of malnutrition, and the carbohydrate
load accompanying refeeding will drive phosphate intracellular, resulting in significant
hypophosphatemia. Hypomagnesemia and hypocalcemia are often also seen. Abnormal-
ities of sodium and chloride are occasionally seen in underweight patients, usually as a
consequence of peripheral antidiuretic hormone resistance. Hypokalemia is not usually a
problem in underweight patients who are not purging. An occasional patient will have a
grand mal seizure early in the process of refeeding: A neurological consultation is re-
quired if this occurs.

Measurement of bone density may be indicated for chronically ill patients, primarily
as an indicator of risk for pathological fractures. Unfortunately, no effective treatment
has been developed for the osteopenia and osteoporosis of anorexia nervosa in under-
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weight patients. Weight restoration may be accompanied by some increase in bone mass.
The role of exogenous estrogens in weight-recovered patients is not known.

MANAGING INVOLUNTARY PATIENTS

Some patients will require hospitalization against their will. (See Chapter 61 for a discus-
sion of compulsory treatment.) This usually occurs when the patient is seriously ill but
unwilling to agree to come into treatment or even to have attention paid to a