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Series Editor’s Introduction

v

The Nutrition and Health Series of books have had great success because each volume
has the consistent overriding mission of providing health professionals with texts that are
essential because each includes (1) a synthesis of the state of the science; (2) timely,
in-depth reviews by the leading researchers in their respective fields; (3) extensive,
up-to-date fully annotated reference lists; (4) a detailed index; (5) relevant tables and
figures; (6) identification of paradigm shifts and the consequences; (7) virtually no over-
lap of information between chapters, but targeted, interchapter referrals; (8) suggestions
of areas for future research; and (9) balanced, data-driven answers to patient/health
professionals’ questions that are based on the totality of evidence rather than the findings
of any single study.

 The series volumes are not the outcome of a symposium. Rather, each editor has the
potential to examine a chosen area with a broad perspective, both in subject matter as well
as in the choice of chapter authors. The editors, whose trainings are both research- and
practice-oriented, have the opportunity to develop a primary objective for their book,
define the scope and focus, and then invite the leading authorities to be part of their
initiative. The authors are encouraged to provide an overview of the field, discuss their
own research, and relate the research findings to potential human health consequences.
Because each book is developed de novo, the chapters are coordinated so that the resulting
volume imparts greater knowledge than the sum of the information contained in the
individual chapters.

The Management of Eating Disorders and Obesity, Second Edition, edited by David
J. Goldstein clearly exemplifies the goals of the Nutrition and Health Series. The first
edition was widely acclaimed for its emphasis on data-driven clinical applications of the
newest scientific discoveries in the areas of bulimia, anorexia, binge eating, and the
complex, chronic disease of obesity. Dr. Goldstein, who is an internationally recognized
leader in the fields of obesity and eating-disorder research, has enhanced the contents of
the first edition even further with the addition of three timely, new chapters. The first two
new chapters cover the internet and its value in the education and potential treatment
of eating disorders in one chapter, and the use of the internet in education and treatment
of obesity in a second chapter. The third critically important chapter reviews the role of
hunger and satiety in obesity treatment. All of the original chapter authors, the most
authoritative leaders in obesity and eating-disorder research, have updated the contents
and have included recent references, figures, and graphs. Thus, Dr. Goldstein has devel-
oped a second edition that is destined to be the benchmark in the field because of its
extensive, in-depth chapters covering the most important aspects of eating disorders and
obesity, with emphases on human physiology, treatment, and disease prevention.

The book chapters are logically organized to provide the reader with a basic
understanding of the clinical conditions of bulimia nervosa, anorexia nervosa, and
obesity in the first chapter of each of the book’s three major sections. Each section also
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contains chapters that address treatment options as well as prevention strategies. This
logical sequence of chapters provides the latest information on the current standards of
practice for clinicians, related health professionals including the dietitian, nurse, pharma-
cist, physical therapist, behaviorist, psychologist, and others involved in the team effort
required for successful treatments. This comprehensive volume also has great value for
academicians involved in the education of graduate students and postdoctoral fellows,
medical students, and allied health professionals who plan to interact with patients with
eating disorders including obesity.

 Cutting-edge discussions of the roles of growth factors, hormones, cellular and nuclear
receptors and their ligands, gene promoters, adipose tissue, and all of the cells directly
involved in fat metabolism are included in well-organized chapters that put the molecular
aspects into clinical perspective. Of great importance, the editor and authors have
provided chapters that balance the most technical information with discussions of its
importance for clients and patients as well as graduate and medical students, health
professionals, and academicians.

Separate chapters in the three sections include specific, detailed information on the
counseling of patients with bulimia and the pharmacological treatment of bulimia. There
is a unique chapter that looks at the role of nutrition and dietary factors in the prevention
of eating disorders. The anorexia section includes four chapters devoted to basic infor-
mation, treatment strategies, detailed information on pharmacological therapies, and the
new chapter on internet resources. The third section is the largest and contains three
chapters on general aspects of obesity including the etiologies of obesity, medical
consequences of obesity, as well as benefits of weight loss and a very practical chapter
on binge eating in the obese.

Thirteen chapters are devoted to the treatment of obesity. These include an overview
of current treatment options as well as a discussion of future treatments that are already
in development. Critical to any weight-reduction program is exercise, and there is a
comprehensive chapter on the role of physical activity, exercise, and nutrition in weight
control. The importance of a team approach to the treatment of obesity as a chronic
disease is extensively discussed in the chapter on lifestyle modification in the treatment
of obesity. Specific treatment modalities are reviewed in separate chapters on very low-
calorie diets, pharmacotherapies, combination therapies, the potential for genetic inter-
ventions, the new chapter on hunger and satiety, and surgical interventions that are
discussed in detail, including drawings that depict the specific types of surgeries
currently available. Each of these chapters presents an objective evaluation of the
treatment and identifies the positives and negatives that have been seen during clinical
studies, as well as cumulative data derived from clinical practice.

The final four chapters in the obesity treatment section examine the clinical experi-
ences in a comprehensive weight-management program, the importance and value of a
multidisciplinary team in the management of obesity, the potential for the internet to help
in obesity treatment, and a most candid chapter on the barriers to obesity treatment. The
final book chapter reviews the most medically relevant alternative to treatment–preven-
tion of obesity—and examines the signs that could alert the health professional to the
potential for the development of obesity, as well as outlines the steps to take to help
prevent the overweight patient from moving to frank obesity.

vi Series Editor’s Introduction
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There is a clear, data-driven message throughout the obesity section of the volume that
obesity is a chronic disease. As with hypertension that can be controlled by drug therapy,
so with obesity—therapy cannot stop once a particular weight-loss goal is reached. Like
hypertension that reappears without chronic treatment, obesity can easily reappear if not
treated as a chronic disease.

Detailed tables and figures assist the reader in comprehending the complexities of the
disturbances in eating behaviors. Modulators of eating responses that are covered in this
section include adrenergic receptors, cholecystokinin, γ-aminobutyric acid, histamine
and serotonin receptors, insulin, leptin, neuropeptide Y, galanin, ghrelin, growth
hormone, as well as substances that can be consumed in diet and/or supplements such as
caffeine, ephedrine, aspirin and lithium, olestra, and yohimbine. Novel treatment options
that are of great interest to clients and patients are included in several chapters that review
more than 50 therapeutic agents. In-depth descriptions of behavioral modification
programs, mental states, evaluation tools for documentation of patient eating habits, and
many other valuable treatment aids are included in numerous chapters. Thus, The
Management of Eating Disorders and Obesity, Second Edition is focused on answering
questions commonly asked by clients and patients about why some diets do not work and
why some “professional” sources advocate certain products that are available over the
counter but may not “work.” The overriding goal of this volume is to provide the health
professional with the balanced documentation to assure the client/patient that eating
disorders and obesity are complex states that transcend the simplistic view of just losing
a few pounds.

Hallmarks of all chapters include bulleted key points at the beginning of each chapter
as well as a detailed table of contents; complete definitions of terms with the abbrevia-
tions fully defined for the reader and consistent use of terms between chapters. There are
numerous relevant tables, graphs, and figures as well as up-to-date references; all
chapters include a conclusion section that provides the highlights of major findings. The
Management of Eating Disorders and Obesity, Second Edition contains a highly
annotated index and within chapters, readers are referred to relevant information in other
chapters.

This important text provides practical, data-driven resources based on the totality of
the evidence to help the reader understand the basics, treatments, and preventive
strategies that are involved in bulimia, anorexia, and obesity. The overarching goal of the
editor is to provide fully referenced information to health professionals so they may have
a balanced perspective on the value of various treatment options that are available today
as well as in the foreseeable future.

In conclusion, The Management of Eating Disorders and Obesity, Second Edition,
edited by David J. Goldstein provides health professionals in many areas of research and
practice with the most up-to-date, well-referenced and easy-to-understand volume on the
importance of identifying and treating those already suffering from bulimia, anorexia,
and/or obesity as well as providing strategies to prevent the development of these chronic,
serious diseases. This volume will serve the reader as the most authoritative resource in
the field to date and is a very welcome addition to the Nutrition and Health Series

Adrianne Bendich, PhD, FACN

Series Editor

Series Editor’s Introduction                                                                                                    vii
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Foreword

The 6 years since the publication of the first edition of The Management of Eating
Disorders and Obesity has seen a sea change in our view of obesity. At the time of the
first edition, obesity was still viewed as a fairly simple problem, with unfortunate, but not
necessarily dire, consequences. Since that time, the importance of obesity has broken into
our general awareness and into the medical literature in particular. The enormous
increase in obesity, to the extent that two-thirds of Americans are overweight or obese, is now
termed an “epidemic.” This epidemic is destined to become even more severe as the huge
increase in childhood obesity has its impact on obesity in later life. The serious health
consequences of obesity are being increasingly recognized and Syndrome X has become
a household word.

This situation in the treatment of obesity is a major reason for the consternation caused
by the removal of fenfluramine from the market just as the first edition of this volume was
published, because fenfluramine was the most effective pharmacological agent for the
treatment of obesity yet employed and was a sound basis for medical treatment of the
disorder. No other medication for obesity has yet taken its place.

In the face of the uncontrollable increase in obesity, the public is turning increas-
ingly to popular fads. The explosion of interest in the Atkins Diet, and “low carbs”
illustrates a near hysteria on the part of the general public. Forty million Americans are
said to be currently following the not entirely benign Atkins Diet. In these frantic days,
an important task of the practitioner is to forestall the more needless, and even harmful,
results of the hysteria.

As befits an epidemic, public health efforts are being introduced in increasing measure
to schools, communities, and in public communication, as through the internet. The focus
of these methods is on the favorable changes in lifestyle that may help to prevent obesity
from developing, control it when it develops, and, in some cases, reduce it. As outlined
in Food Fight by Brownell and Horgen (1), the beginning of this effort is to think differ-
ently about foods, not as “good” or “bad,” but in total calories of food intake. Next, public
health and medical efforts should be combined to increase physical activity and to
establish simple but sound eating habits that include smaller portion sizes. These
activities had not been ones that, until now, the practitioner would have been able to
pursue under the circumstances prevailing because they require services that had not been
reimbursed. Awareness of the epidemic nature of obesity has led to the salutary conse-
quence of the US Food and Drug Administration labeling obesity “a disease.” This long-
delayed action has important consequences. It makes it possible for the treatment of
obesity to be reimbursed. For the first time, practitioners may be able to devote the time
necessary for the successful treatment of obesity. Furthering at the individual level the
efforts made at the public health level means that the practitioner can, for the first time,
be able to advise patients on favorable lifestyle changes.

ix
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x Foreword

The eating disorders, in contrast to obesity, have been the subject of only modest
change since the first edition of this volume. The greatest improvement has been in the
management of bulimia nervosa. Intensive research has produced improvements in both
the pharmacological and behavioral treatments of bulimia nervosa, and in their combi-
nation. The treatment of bulimia nervosa is still largely the province of specialists
devoted to treatment of the disorder. But there is a critical role for the clinician in diag-
nosing it and referring patients for treatment. The earlier the treatment begins, the better
its results, both in the short term and in the long term. Patients with bulimia nervosa
should not be allowed to suffer without the effective help that is now available.

Binge-eating disorder has received increasing attention in recent years and it is now
recognized as a widespread problem. A number of studies of pharmacological and psy-
chological treatment have shown that these agents improve the symptoms of binge eating.
This improvement, however, has not produced weight loss and the usefulness of this
diagnosis has been questioned (2).

The problem of anorexia nervosa is the most challenging among the eating disorders.
Despite continuing research, little progress in treatment has been made. The most effec-
tive treatment for anorexia nervosa may well be Russell’s (3) decades-old program of
family therapy for young anorectics. As with bulimia nervosa, the practitioner can pro-
vide a valuable service in identifying patients with anorexia nervosa and carrying out the
difficult task of getting them into treatment. The current status of the disorder is well
described in the four chapters devoted to it.

Albert J. Stunkard, MD

Weight and Eating Disorders Program
Department of Psychiatry

University of Pennsylvania School of Medicine
Philadelphia, PA
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Preface

xi

The first edition of The Management of Eating Disorders and Obesity was published
in 1999, just after the removal of fenfluramine and dexfenfluramine from the market
because of the association of their use with development of valvular heart disease (1).
Dr. Albert J. Stunkard expressed the possibility that drug therapy would come to a
“screeching halt” and that legal actions would cause prescribers to avoid obesity pharmaco-
therapies and cause pharmaceutical companies to discontinue development of future
obesity therapies. Prescription of drugs for obesity treatment did decrease and the US
Food and Drug Administration required additional evidence of safety prior to approval
of new anti-obesity agents for marketing, but drug development did not stop. To the
contrary, our improving understanding of the genetic basis of eating behaviors has
expanded the number of molecular targets for obesity pharmacotherapies, and many
novel molecular entities are being evaluated. Recently, the effects of ephedrine and similar
compounds on blood pressure and the risk of stroke (2,3) have been more generally
recognized, and ephedrine-containing products have been withdrawn from the market.

In 1999, I noted that eating disorders and obesity were common and their prevalence
was increasing. Unfortunately, this trend has continued to the degree that obesity has been
called an epidemic (4). In 2004, the obesity-related mortality rate nearly overtook that of
cigarette  smoking. Underlying this increase in obesity is the abundance and variety of
food, as well as the commercialization of the food industry, promoting more eating, larger
portions, and high caloric density foods. Threats of litigation of “fast food” chains and
social pressures may have encouraged these companies to add more healthful items to
their menu and many have added low carbohydrate selections in an effort to capitalize on
the recent trend for low carbohydrate diets. This is discussed in Chapter 19.

Obesity and associated diseases continue to cost society more than $100 billion in
direct and indirect health costs annually. Treatment of eating disorders and obesity
continue to be suboptimal. All tend to be best managed by experts and for obesity,
maintenance of weight loss continues to be challenging, even in the best medically
managed centers.

Associated with obesity is a societal stigma that leads in part to the emphasis on being
thin and adds pressures toward attainment of lean body habitus, thus enhancing the
development of the potentially life-threatening anorexia nervosa and bulimia nervosa.
These eating disorders and obesity are disorders of ingestion—either too much or too
little, too much control or too little, with purging behavior or without. All have significant
health, social, and psychological consequences.

That is the bad news. So what is the good news? There is increasing awareness about
eating disorders and their predispositions. Efforts are expanding on prevention, early
identification, and intervention of eating disorders. Clinicians are developing treatment
strategies incorporating newer technologies, including the internet, which might eventu-
ally reduce the cost while improving access to and effectiveness of therapy. Regarding
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xii Preface

obesity, there is greater focus on prevention, and strategies for prevention are being
evaluated. Researchers are identifying the effects of maternal behaviors during preg-
nancy that “imprint” the fetus for increased postnatal weight gain and obesity-associated
disease complications. As we learn about such effects, we may be able to recommend
behaviors for pregnant women that would reduce the future risk for their infants. Increas-
ing pressure for companies to improve the ingredients in their prepared foods has led
many to respond in positive ways. School lunches have been placed under more scrutiny.
Schools are attempting to educate students about nutrition and are attempting to encour-
age better eating and increased activity and exercise. More is understood about effective
methods for maintenance of reduced weight and these methods are being incorporated
into therapeutic programs. The molecular basis of obesity is being more effectively
probed and many neuroendocrine mediators have been identified.

This second edition follows the structure of the first edition in that it consists of three
major sections, one each for bulimia nervosa, anorexia nervosa, and obesity. Each section
contains brief, practical, and timely reviews of the disorder or aspects of management.
The reviews have been updated to incorporate recent findings and new chapters have
been incorporated. The goal remains to provide assistance to practitioners who want to
realize the maximal impact when caring for patients with eating disorders or obesity. Not
only are present therapies described, but developing therapies are identified as well.

The unifying principle underlying the treatment of eating disorders and obesity is the
establishment of healthful behaviors and the ideal of also attaining a healthy weight. So
Drs. Romano and Blackburn and colleagues discuss the health consequences of bulimia
nervosa (Chapter 1), anorexia nervosa (Chapter 5), and obesity (Chapter 10). Then Dr.
Busk and colleagues discuss the health benefits of increased activity and exercise (Chap-
ter 13). Increasing activity is important in alleviating the health consequences of obesity
even without weight loss, as it has been identified as one of the behaviors that make
weight maintenance more likely.

The treatment of the eating disorders can be challenging. Drs. Mitchell and Cook
Myers discuss the nonpharmacological therapy of bulimia nervosa (Chapter 2) and Dr.
Hsu discusses the strategy for treatment of anorexia nervosa (Chapter 6). Dr. Hudson and
his colleagues and Dr. Kaye review the research on the pharmacotherapy of bulimia
nervosa (Chapter 3) and anorexia nervosa (Chapter 7). They provide their experiences
and strategies for treatment.

Ultimately, we should be trying to prevent the development of eating disorders and if
they occur, we should attempt early treatment before the conditions become refractory
to treatment. Once we have successfully treated the patient, we need to prevent relapse.
Dr. Rock (Chapter 4) discusses the effects of nutrition on the development of eating
disorders and how modification of nutrition can assist in preventing the development of,
improving the treatment of, and preventing relapse of eating disorders.

Dr. Marcus (Chapter 11) provides an overview of binge-eating disorder. This is a more
recently defined diagnosis that has had increasing research interest since the first edition.
Dr. Marcus reviews much of the research related to treatment of binge-eating disorder
and places this into perspective.

Dr. Foreyt and colleagues (Chapter 12) look at the present status of obesity and look
forward to how today’s needs may be met in the future. Part of the cause of obesity is the
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underlying genetics of the individual that becomes permissive for weight gain in an
environment of excess (5). As noted earlier, imprinting of the fetus and other environ-
mental effects may also predispose individuals toward weight gain. These and other
effects are discussed by Dr. Atkinson (Chapter 9).

Despite concerns about withdrawal from the market of obesity medications or greater
regulatory restriction on obesity pharmacotherapy and despite possible increased stigma-
tization of obesity pharmacotherapy, two new obesity pharmacotherapies, orlistat and
sibutramine, were approved for marketing in the United States, as is discussed by Dr.
Bray (Chapter 16). New treatments continue to be explored and some of these have novel
mechanisms that were not anticipated in 1999. Several of these may be approved for
marketing during the next several years. Two that are anticipated in the near term are
ciliary neurotrophic factor and rimonabant. In addition, some treatments are being used
in combination with greater success than provided by individual agents, much as
fenfluramine in combination with phentermine provided greater efficacy than did either
agent individually (4,6) . Drs. Atkinson and Uwaifo report on use of combination therapy
in Chapter 17. Combinations of drugs are used in other branches of medicine to improve
control of disease or to lower blood pressure, cholesterol, control diabetes, and so on. It
is reasonable to believe that use of medications with different mechanisms of action could
produce better weight control. This greater efficacy led to the popularity of the fen-phen
combination for weight reduction and other combinations are in use at present. Such
combinations have not been adequately studied in large controlled trials, but we should
expect such studies in the future.

The genetics of obesity has been further elucidated since the first edition and Dr.
Fernandez (Chapter 18) provides an update on these findings and how they might relate
to future therapeutics. He also attempts to address the genetic perspective on the role of
environment and how to use genetic tools to better understand the interaction of nature
and nurture.

Surgical solutions for obesity have, on average, resulted in greater and more sustained
weight loss than other treatments. Recognition of this has led to increased interest and
utilization of this alternative. Surgical therapy continues to generate media interest. The
surgical procedures continue to be refined and developed to maximize weight loss and
minimize adverse consequences. Dr. Shikora (Chapter 20) discusses these surgical
techniques and management of the post-surgery patient.

Weight loss can be attained with very low calorie diets, discussed by Dr. Phinney
(Chapter 15), and by calorie restricted diets with modification of lifestyle and eating
behaviors, discussed by Drs. Fabricatore and Wadden (Chapter 14). Very low calorie
diets require special monitoring to avoid problems. Dr. Phinney discusses this manage-
ment. After initial weight loss, postreduction maintenance strategies are critical to pre-
vent regain of weight. Dr. Fabricatore and Wadden discuss strategies for weight
maintenance.

The low carbohydrate diet, commercialized by Dr. Atkins, and its variants, including
the South Beach Diet, have become very popular. Recent research has provided scientific
information from randomized clinical trials about the effects of a low carbohydrate diet.
Michael Penn and I have summarized this information and provide it in the context of the
role of hunger and satiety in the management of obesity (Chapter 19). We provide a

Preface xiii
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xiv                                                                                                                                Preface

hypothesis regarding the way the low carbohydrate diet may operate and note that we
should expect that claims about diets and treatments should be tested scientifically.

A book on treatment would not be complete without covering the practical aspects of
setting up and organizing the treatment practice. Drs. O’Neil and Rieder (Chapter 22)
discuss the organization and use of a multidisciplinary program for treatment of obesity
and Drs. Loper and Lutes (Chapter 21) discuss the practicalities of office practice and
share their recent experience. Dr. Frank discusses the issues that prevent patients from
achieving success in their effort to lose weight (Chapter 24). An enhanced understanding
of these barriers to successful treatment will serve us well in our efforts to improve care
of the obese patient.

The internet has provided access to information and treatment resources and poten-
tially will provide a cost-effective adjunct to traditional therapy for patients with eating
disorders and obesity. Internet resources are presented for eating disorders (Chapter 8)
and obesity (Chapter 23). Although the use of the internet in therapy is very limited to
date, we can expect the use of this medium to increase. It is hoped that providing this
resource will benefit practitioners, particularly those in areas where consultant resources
are limited. Although the Internal Revenue Service has just included the treatment of
obesity as a tax deductible medical expense, it is still not covered by most health insurance
policies and cost continues to be an issue. Indirect cost is also problematic in that
intensive therapy is best and potentially entails missing work or obtaining child care. Use
of the internet might alleviate some of this burden as well.

It is anticipated that incorporation of this information will enhance the effectiveness
of practitioners in their management of patients with eating disorders and obesity.

I thank the Series Editor, Dr. Adrianne Bendich, Humana Press, and Paul Dolgert for
their assistance in making this edition a reality. I also thank the chapter authors for their
contributions.

David J. Goldstein, MD, PhD
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1 Bulimia Nervosa

Steven J. Romano

KEY POINTS

• Symptoms of binge eating and purging associated with bulimia nervosa are
common, especially in teenage and young adult women, but males are also
affected. Dancers, gymnasts, models, and wrestlers have high prevalence of
bulimia nervosa.

• Diagnostic criteria have been established in the Diagnostic and Statistical
Manual of Mental Disorders (DSM) by the American Psychiatric Associa-
tion. Diagnosis can be difficult because patients may not complain of the
condition or admit to the behaviors.

• Bulimia nervosa is commonly associated with psychiatric comorbidities
such as depression and anxiety. Substance abuse is common.

• Medical complications can be life threatening.

1. INTRODUCTION

This chapter focuses on the psychiatric presentation, prevalence, and medical com-
plications associated with bulimia nervosa and highlights comorbid psychopathology
(Table 1). A more extensive discussion of etiological factors and treatment approaches
can be found elsewhere in this text (see Chapters 2, 3, and 4).

Bulimia nervosa, like anorexia nervosa (see Chapter 5), represents a clinical syn-
drome with multiple factors that contribute to its etiology and affect clinical presen-
tation. The term bulimia is from the Greek meaning “ox-hunger” and is an apt
description of a primary feature of the disorder, binge eating. Interestingly, although
Stunkard (1) described binge eating in obese patients decades ago, bulimia as part of
a clinically distinct syndrome affecting normal-weight individuals and coupled with
compensatory mechanisms to guard against weight gain, was not described in the
medical literature until much later. At that time, Russell (2) put forth criteria for
bulimia nervosa that included urges to engage in periods of overeating, attempts to
avoid the “fattening” effect of food through vomiting or use of purgatives, and, similar
to the central psychological feature of anorexia nervosa, the presence of a morbid fear
of becoming fat. The latter feature underscored the anxiety and avoidance behavior
that are an integral part of the syndrome. Bulimia nervosa was once postulated to be
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4 Part I / Bulimia Nervosa

an affective subtype (a mood disorder), in part because of the preponderance of depres-
sive features frequently accompanying the disorder’s clinical presentation. The results
of antidepressant treatment studies illustrating a specific response of bulimic symptoms
strengthened that opinion. Nevertheless, newer information has led to an evolution in
concept, and bulimia nervosa is now considered a primary eating disorder distinct from
anorexia nervosa.

Since the initial description of bulimia nervosa, there has been an explosion of infor-
mation, in both scientific and lay literature, regarding the apparent surge in bulimic-
related behaviors. The recognition of the extent of eating-disorder behaviors in certain
populations, such as college-aged women, and the description of a significant level of
comorbid psychiatric symptomatology have led to advances in both the understanding of
the biological underpinnings and efficacious approaches to treatment.

2. PREVALENCE

As the syndrome of bulimia nervosa was described in the medical literature only in the
late 1970s and was not incorporated into the DSM until 1980, prevalence studies are few.
Furthermore, the diagnostic criteria for bulimia nervosa have evolved to more specifi-
cally describe the symptoms of binge eating as part of a syndrome associated with purging
and nonpurging compensatory behaviors and criteria for frequency and chronicity (illus-
trated in Table 2) (3). Thus, the early prevalence studies reflect the prevalence of specific
behaviors, such as binge eating or, in a smaller number, vomiting. Those studies were
generally in subpopulations, such as college-aged females. Thus, they do not accurately
assess the prevalence of the syndrome of bulimia nervosa, as outlined in current diagnos-
tic research criteria, in the general population.

Focusing on specific populations, a number of studies utilizing DSM-III criteria
found the prevalence of bulimia to be approx 4 to 9% in high school- and college-aged
students (4–7). Prevalence studies of binge eating in special populations described
levels of disordered eating as high as, for example, 90% in ballet dancers (8). A study
that focused on the assessment of vomiting in college students described a prevalence
of 9.9% (9), and another study that examined attendees at a family-planning clinic found
a prevalence of 2.9%.

Family studies in bulimia nervosa support a familial contribution. Increased rates of
the eating disorders, including bulimia nervosa, were assessed by Strober (10) in a study
comparing first- and second-degree relatives of anorexic patients with the relatives of a
control group of non-anorexic, psychiatrically ill patients. More recent reports by

Table 1
Chapter Overview

1. Introduction
2. Prevalence
3. Psychiatric Comorbidity
4. Clinical Description
5. Differential Diagnosis
6. Medical Complications
7. Conclusion
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Lilenfeld et al. (11), Strober et al. (12), Stein et al. (13) further confirm that bulimia
nervosa, as well as anorexia nervosa, is strongly familial. A number of studies indicated
increased rates of affective disorders in the families of patients with anorexia nervosa and
bulimia nervosa (14–17). More studies need to be conducted to better elucidate familial
patterns, clarify genetic variants, and to explore a potential link between bulimia and
affective disorder. Regarding the latter, possible heritable biological vulnerability to a
spectrum of psychopathology may exist to explain the observed increase in the incidence
of affective disorder in families of bulimic patients. Functional dysregulation of seroto-
nin, a potent neurohormone involved in both mood and appetitive behavior, may repre-
sent an etiological link and, along with potential disturbances in other neurotransmitter
systems, is a focus of research interest.

Similar to anorexia nervosa, bulimia nervosa predominantly affects young women,
although the age of onset tends to be later in adolescence. In contrast to anorexia nervosa,
many patients with bulimia nervosa present in their 20s and 30s, often after having
suffered with the disorder for a number of years. Although college-educated white
females are most often described, clinical experience has appreciated a greater degree
of heterogeneity than that generally regarded in anorexia nervosa, a situation that may
reflect the relatively high incidence of dieting in populations at risk. Males appear to be
affected more frequently by bulimia nervosa than by anorexia nervosa, representing
perhaps as many as 10 to 15% of cases.

The prevalence and incidence data available on bulimia nervosa, although limited,
provide a clue as to those populations most at risk for the development of clinically
significant disturbances. In general, the single most important factor leading to an eating
disorder is dieting, but significant sociocultural influences affect weight- and body-

Table 2
Diagnostic and Statistical Manual of Mental Disorders Criteria for Bulimia Nervosa

A. Recurrent binge eating characterized by both
1. Eating an amount of food that is definitely more than most people would eat

i. During a similar time interval
ii. Under similar circumstances

2. Having a sense of lack of control over
i. Amount of food eaten
ii. Ability to stop eating

B. Recurrent inappropriate compensatory behaviors intended to prevent weight gain
1. Self-induced vomiting
2. Misuse of laxatives, diuretics, enemas, other medications
3. Fasting
4. Excessive exercise

C. Binge eating and compensatory behaviors occur at least twice a month for at least 3 mo.
D. Self-image is unduly influenced by body shape and weight
E. These behaviors do not occur exclusively during episodes of anorexia nervosa

Purging Type: During current episodes, the patient regularly engages in purging activities.
Nonpurging Type: During current episodes, the patient does not regularly engage in binge eating or

purging, but uses other behaviors such as fasting or excessive exercise.
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6 Part I / Bulimia Nervosa

change behavior. Particular antecedents to dieting, such as equating beauty with thinness
and viewing attractiveness as a prominent measure of success, both incorporated as
values in Western society, represent such sociocultural influences and are more likely to
affect young women. Dieting in this group is also peer-supported, leading to the persis-
tence of periods of nutritional deprivation and subsequent development of disordered
means of managing food intake in those unable to sustain restrictive dieting. Given the
prevalence of dieting in this culture and the fact that dieting is considered the most potent
stressor contributing to the development of an eating disorder in an otherwise vulnerable
individual, the group at risk is expanding and represents a spectrum of personality types
from a range of socioeconomic backgrounds. Of course, in those professions that are most
likely to stress the aforementioned values, such as professional modeling, acting, and
dance, a higher incidence of bulimia nervosa can be expected. In addition, professions
that espouse body-change behavior in the service of improved performance, such as
certain sports, would likely support the development of this disorder. Regarding the
latter, wrestling is one of the few areas in which males are significantly influenced.

3. PSYCHIATRIC COMORBIDITY

Comorbid psychiatric symptomatology is frequently encountered in patients with
bulimia nervosa. Affective symptoms are particularly common, as are features of anxiety
and impulsivity. Some comorbid symptoms can be associated more directly with the
primary eating disorder, whereas others may represent coexistent syndromes. The latter
generally require thorough evaluation and subsequent management in order to enhance
treatment response of the primary eating disorder.

The significance of depressive features presenting in a majority of patients with
bulimia nervosa was evident in the earlier conceptualization of this syndrome as an
affective subtype. This diagnostic construct was buttressed by the effectiveness of anti-
depressant treatment strategies (see Chapter 3). Currently, depressive features are most
often viewed as secondary to the eating disturbance and often become less severe or
abate with the treatment and resolution of the bulimic behaviors. The etiology of depres-
sive symptoms in this setting may be, in part, physiological and linked to the negative
effects and consequences of malnourishment and purging behaviors. In the case of some,
for whom bulimia evolves into a strategy for reducing stress or moderating negative
affective states such as anxiety or depression, depressive symptoms can emerge follow-
ing control of bulimia. In other words, bulimia may be initially employed as a weight-
reducing strategy but develop into a defense in the psychological sense, whereby removal
of the behavior results in the emergence of negative affects previously held in check.
This is more often the case in individuals manifesting significant comorbid character
pathology. In others, affective symptoms may predate bulimia nervosa and represent a
separate and primary psychiatric disorder.

Anxiety features are commonly associated with bulimia. Phobic avoidance of certain
food items or meals is clearly an aspect of the primary eating disturbance, as is the anxiety
associated with the ingestion of unwanted food or following a binge when the ability to
purge is obstructed or delayed, as in the case of social interruption. Generalized anxiety,
panic attacks, or obsessive–compulsive features may also be evident, with obsessive–
compulsive features most often associated with eating or weight- and shape-related
concerns. Certainly, the aforementioned anxiety symptoms can be evidence of other

1_01_Roma_001_012_F 10/08/2004, 1:15 PM6



Chapter 1 / Bulimia Nervosa 7

primary psychiatric disorders and should be thoroughly evaluated and pursued during an
initial psychiatric evaluation.

Impulsivity is often observed in bulimic individuals and is a dimensional feature that
seems to distinguish the personalities of patients with bulimia from those with restricting
anorexia. Impulsivity in this regard may speak to the presence of a personality disorder
as described in the fourth edition of the DSM. Especially apparent are traits associated
with the dramatic cluster, which include borderline and histrionic personality disorders.
Impulsivity may also be evidenced by certain concomitant behaviors, including sub-
stance abuse, sexual promiscuity, or shoplifting.

The rates of comorbid psychopathology have been assessed by a number of research-
ers and confirm many of the aforementioned clinical impressions. Lifetime rates of major
depression in bulimia nervosa have been reported to be from 36 to 70% (18–20). The
significance of concurrent depressive symptomatology at the time of presentation is well
recognized and affects between one-third and one-half of the patients. The intensity of
the depressive episode at presentation may influence the initial management of the indi-
vidual with bulimia, which is addressed in more detail elsewhere in this text.

Supporting the clinical description of features associated with impulsivity and anxiety
in many patients presenting with bulimia nervosa, the rates of personality disorders in both
the dramatic cluster and the anxious cluster have been reported to be relatively high. In a
more recent study, Braun et al. (21), employing the Structured Clinical Interview for
DSM-Personality (SCID-P) diagnostic interview, established that one-third of the indi-
viduals in the bulimic subgroups met the criteria for a dramatic cluster personality disor-
der. One-third of those met the diagnosis for borderline personality disorder. In addition,
one-third of the individuals in the bulimic subgroups met the criteria for a personality
disorder in the anxious cluster, most often avoidant or obsessive–compulsive personality
disorders. Interestingly, the rate of personality disorders from the anxious cluster was
similar to the rate seen in the anorexic restrictor group. Previous studies assessing the rate
of personality disorders in patients with bulimia nervosa revealed a wide range of findings.
Specifically, the percentage of patients with at least one DSM-III-R personality disorder
has been reported as 77% (22), 69% (23), 62% (24), 61% (25), 33% (26), and 28% (27).

The rate of substance abuse, including alcoholism, in patients with bulimia nervosa has
been reported in a number of studies, and it varies from 18 to 33% (28–30). In all these
studies, the rates in the bulimic groups were significantly greater than those for the control
groups. More recently, Braun et al. (21) found that all bulimic subgroups had significantly
higher rates of substance abuse in comparison with a subgroup of anorexic restrictors.

Given the breadth of psychopathology encountered in patients with bulimia nervosa
discussed above, it may be helpful to consider an underlying biological disturbance or
vulnerability that may contribute to the development of various behavioral outcomes.
For example, the neurotransmitter serotonin has been implicated in several functional
areas, including appetitive behavior, mood and affect modulation, and impulsivity, and
serotonergic dysfunction has been proposed in the etiology of a spectrum of obsessive–
compulsive syndromes. A disturbance in the functioning of serotonin neurotransmis-
sion or pathways could thus influence the modulation of normal behavior or the
development of pathological symptomatology, leading to various clinical presentations.
Further research will help elucidate the possible links that may underlie the comorbid
presentation of bulimia and various other psychiatric conditions.
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8 Part I / Bulimia Nervosa

4. CLINICAL DESCRIPTION

The disorder of bulimia nervosa affects approx 2 to 3% of young women, although
bulimic behaviors, as described earlier, may be encountered in many more. Such behav-
iors are generally precipitated by periods of restrictive dieting. Individuals with bulimia
engage in regular episodes of binge eating, followed by compensatory behaviors that are
an attempt to counteract the weight-gaining effect of ingested calories. Binge eating is
characterized by the rapid consumption of large amounts of food over a distinct period
of time, usually 1 to 2 hr. Binge eating is associated with the sense of losing control and
is often followed by feelings of guilt or shame. Frequently, other dysphoric affective
states, such as depression or anxiety, follow the binge eating and purging. Some patients
report alleviation of dysphoria or even emotional numbing immediately following the
episode, although this is short-lived. During a binge, an individual may consume a few
thousand calories or more. Some individuals describe trigger foods, often a fattening
sweet, such as chocolate, precipitating a binge, although the overall content of food
consumed, by macro-analysis of nutritional content, varies. The bulimic individual
almost exclusively binge eats in private, as the behavior of grossly overeating is humili-
ating. In this setting, embarrassment can lead to varying degrees of social avoidance and
isolation.

Contributing further to avoidant behavior is the need to compensate for consumption,
frequently in the form of purging. Most bulimic individuals induce vomiting during or
after a binge, and some bulimic individuals use laxatives or diuretics alone. Recognizing
the various compensatory behaviors encountered in this disorder, two subtypes are
delineated: purging and nonpurging. Nonpurging compensatory behaviors include com-
pulsive exercising and restrictive dieting or fasting between binges. In many individuals
with bulimia nervosa, a variety of purging behaviors are utilized following binge eating
in a desperate effort to avoid weight gain.

Another characteristic of bulimia nervosa is dissatisfaction with one’s body shape or
weight. For many, this may evolve into a significant degree of obsessional preoccupation.
This is coupled with a self-evaluation that is overly influenced by these physical charac-
teristics. Such overly critical self-evaluation can have a profound effect on self-esteem,
as evidenced, in part, by the majority of patients presenting with comorbid depressive
symptomatology. A notable degree of impulsivity is encountered in many individuals
with bulimia nervosa, and associated behaviors reflecting this characterological dimen-
sion include, in some, substance abuse, sexual promiscuity, and stealing or shoplifting.

5. DIFFERENTIAL DIAGNOSIS

Few medical or psychiatric disorders present in such a manner as to confound the
diagnosis of bulimia nervosa. Frequently, it is the finding of certain physical signs or
symptoms in a young woman, who does not admit to binge-eating or purging behaviors,
that leads the clinician on a search for some other primary medical diagnosis. Usually,
the complaints are a direct result or consequence of self-induced vomiting and diuretic
or laxative use. Signs and symptoms associated with gastritis, esophagitis, dehydration,
or electrolyte disturbances lead to consultation with primary care physicians or to emer-
gency room visits, postponing psychiatric consultation and evading more primary inter-
ventions.
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Chapter 1 / Bulimia Nervosa 9

Because significant affective symptoms frequently accompany the presentation of
bulimia nervosa, and because bulimic individuals may initially be hesitant to admit to the
extent of their eating-disorder behaviors, one needs to distinguish an eating disorder from
a primary depressive disorder. Although antidepressants are effective treatment for both
disorders, the treatment of bulimia generally requires a multimodal approach with more
specific attention paid to particular eating-related behaviors and cognitions in order to
achieve and sustain a marked improvement (see Chapter 2). Treatment of the associated
depressive symptoms alone, without recognition of the underlying eating disorder, will
lead to suboptimal management of both disturbances, with probable persistence of
bulimia. One needs also to recognize or rule out personality disorders, because certain
features associated with bulimia nervosa, such as impulsivity, may be seen as evidence
of primary character pathology and limit further evaluation of disordered eating. Such
patients may be initially referred for more dynamic psychotherapy, which may not
address specific bulimic symptoms as appropriately as is generally required to effect a
marked change. Importantly, one must distinguish bulimia from anorexia. If the patient
is underweight and amenorrheic, and is binge eating and purging, she has anorexia
nervosa, binge–purge subtype, rather than bulimia nervosa.

6. MEDICAL COMPLICATIONS

The majority of medical complications caused by bulimia nervosa are consequences
of purging behaviors. Self-induced vomiting can lead to gastritis, esophagitis, periodon-
tal disease, and dental caries, the latter caused by the corrosive effect of acidic stomach
contents on the dental enamel. Gastric dilitation and gastric or esophageal rupture are rare
medical emergencies that may lead to shock. Metabolic alkalosis with the development
of clinically significant hypokalemia in patients who vomit is not unusual, and serum
electrolytes will reveal typical indices. Electrocardiogram changes in this setting carry
significant import, because arrhythmias can lead to cardiac arrest if hypokalemia and
related disturbances are not effectively corrected. Use of diuretics can cause similar
electrolyte disturbances. Metabolic acidosis can be encountered in those who use large
numbers of stimulant-type laxatives. Dehydration, sometimes requiring intravenous
hydration, can accompany each of the aforementioned purging behaviors. More often
associated with bulimic behaviors are general physical complaints, such as fatigue and
muscle aches. Although becoming less frequently encountered in clinical practice, long-
term use of the emetic syrup of ipecac can lead to myopathies, including, most seriously,
cardiomyopathy. The latter is not an infrequent cause of death in patients abusing this
toxic substance.

7. CONCLUSION

Patients with bulimia nervosa or exhibiting the spectrum of eating-disorder behaviors
associated with this syndrome have become increasingly common in clinical practice.
This apparent increase in bulimic symptomatology has stimulated research interest that,
in turn, has informed treatment strategies. Given the significant psychiatric and medical
morbidity encountered in patients with bulimia nervosa, efforts should be made to
improve recognition and ensure proper referral. The development of effective psycho-
therapies and adjunctive pharmacological treatments, in conjunction with the public’s
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10 Part I / Bulimia Nervosa

growing awareness, should encourage more individuals to present for management of
their disorders. Further exploration into the biological underpinnings of bulimia, con-
tinued assessment of treatment outcome, and attempts to identify predictive patient
characteristics should lead to more specific tailoring of therapy and enhancement of
treatment response.
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2 Counseling Patients
With Bulimia Nervosa

Tricia Cook Myers and James E. Mitchell

KEY POINTS

• The first step of treatment is careful evaluation of physical, behavioral, and
psychiatric status of the patient.

• The patient needs periodic monitoring of physical, behavioral, and psychiat-
ric status as part of therapy.

• Counseling includes self-monitoring, prescription of regular and balanced
meals, and behavioral and cognitive therapy.

1. INTRODUCTION

This chapter is designed to provide an introduction to the basic principles of counsel-
ing outpatients with bulimia nervosa who are being seen in a general medical setting. A
summary of these principles and chapter outline is presented in Table 1. The purpose is
not to make psychiatrists or counselors out of family physicians or other generalists, but
rather to improve patient care and to briefly review some basic principles that can be
useful in an office setting when working with these patients. Emphasis is placed on a few
issues that may significantly increase the likelihood that cases of bulimia nervosa will be
detected and that individuals with bulimia nervosa will become engaged in treatment and
will take the first steps in the process of recovering from this disorder.

2. ASSESSMENT OF THE PATIENT

The first step for the physician is a thorough assessment of the patient. In the case of
an individual with bulimia nervosa, this requires a detailed assessment of the various
normal and abnormal eating and eating-related behaviors that may be present (1). This
assessment (see also Chapter 1) will lead the physician logically into treatment planning.
Here, we discuss the issues that should be addressed in the assessment.

2.1. Weight
A careful weight history is essential. This includes an assessment of the patient’s

current height and weight (and calculations of the percent of ideal body weight), as well
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14 Part I / Bulimia Nervosa

as high and low weight during adulthood, and, in particular, any history of being mark-
edly overweight or underweight. Also, a family history of obesity is useful information
in that there is a high heritability for adult body weight. As a corollary, it is very useful
to evaluate how these patients feel at their current weight in general, and how they feel
about specific body parts in particular. Many patients with eating disorders are very
concerned about body weight, but others worry specifically about certain body parts,
particularly their waist, hips, buttocks, and thighs. It is of note that these are the areas with
which many young women in the general population are dissatisfied even if they are of
normal weight.

2.2. Meal Pattern
It is useful to sketch out the meal pattern, including what the patient is eating and the

frequency and timing of meals and snacks. Obtaining a specific dietary history is gener-
ally superior to a generalization about “usual” intake. Does the intake appear adequate?
Most individuals with eating disorders markedly restrict food intake when not binge
eating, and important goals of treatment are not only to suppress or eliminate binge
eating, but also to increase the number of regular meals and snacks as a way of minimizing
the dietary restriction that leads to binge eating.

Table 1
Chapter Overview

1. Introduction
2. Assessment of the Patient

2.1. Weight
2.2. Meal Pattern
2.3. Eating-Related Behaviors
2.4. Associated Psychiatric Problems
2.5. Current Symptoms
2.6. Screening

3. Medical Monitoring
3.1. Laboratory Evaluation Electrolytes
3.2. Dehydration

4. Specific Counseling Strategies
4.1. Self-Monitoring
4.2. Prescription of Regular, Balanced Meals

4.2.1.Flexibility
4.2.2.Sympathetic But Firm Approach

4.3. Behavioral and Cognitive-Behavioral Counseling
4.3.1.Concentrate on success
4.3.2.Teach Normal Weight Expectations
4.3.3.Maintain an Active Lifestyle
4.3.4. Identify Cues
4.3.5.Highly Structured Counseling

4.4. Self-Help Manuals and Internet-Based Counseling
5. Medications and Referral for Counseling
6. Conclusion
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2.3. Eating-Related Behaviors
There should be a very careful assessment of the presence of abnormal eating-related

behaviors such as binge eating (2). This includes the age of onset, duration and frequency
of the symptoms, and any periods of remission. Behaviors that should be assessed in
addition to binge eating are as follow: self-induced vomiting, use of laxatives for weight
control, use of diuretics or diet medication pills (number per day, type), and any use of
serum of ipecac to stimulate vomiting (3). In obtaining this information, it is important
to use a straightforward, nonjudgmental approach when questioning.

It is also important to elicit information about other behaviors that at times are asso-
ciated with eating disorders, including excessive exercise, protracted fasting, chewing
and spitting out food without swallowing it, ruminating food, and, in rare situations, the
use of saunas or enemas for weight control.

2.4. Associated Psychiatric Problems
Many patients with eating disorders have other associated psychiatric problems (1,4).

Most commonly, these include mood disturbances (usually depression), problems with
anxiety, substance use disorders, including alcohol abuse, and personality disorders. The
assessment should also evaluate the presence or absence of each of these associated
problems, and appropriate diagnoses should be made when indicated. This again may
impact significantly on treatment planning.

2.5. Current Symptoms
In obtaining information about current symptoms, the review of systems should focus

on areas that are often problems for patients with eating disorders. In bulimia nervosa,
these would include salivary gland hypertrophy, abdominal bloating and postprandial
distress, symptoms of dehydration, constipation and diarrhea, edema, and any evidence
of blood loss with vomitus or through laxative-induced diarrhea.

2.6. Screening
Generally, patients not only hesitate to initiate discussions about their bulimia ner-

vosa, but they may also deny behaviors that might lead to diagnosis; there is evidence
that fewer than 30% of general medical patients choose to discuss their eating disorder
with their physician (5). Many patients with bulimia nervosa make every attempt to keep
their disorders secret and because, unlike anorexia nervosa, there are often no overt signs
of bulimia nervosa, many cases go undetected in primary care settings. Instead of dis-
cussing their eating behaviors, patients may complain of menstrual disturbances or
generalized abdominal distress. As a consequence, physicians should routinely elicit
information about dieting, patterns of eating, and body-image concerns, and may want
to consider adding a two- to five-item screening tool to their review of systems when they
routinely evaluate patients. Although there is no gold standard, validation is under way
on several brief screening measures (6–8).

3. MEDICAL MONITORING

Fortunately, most patients with bulimia nervosa are medically stable, and the medical
mortality from this disorder is very rare. However, there are certain issues that may be
of concern and several laboratory parameters that often require monitoring (9).
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16 Part I / Bulimia Nervosa

3.1. Laboratory Evaluation

Serum electrolyte determination is usually the most important test for patients with
bulimia nervosa. The classical pattern seen in bulimia nervosa patients is hypochloremic,
and possibly hypokalemic, metabolic alkalosis. Evidence of severe alkalosis or hypokale-
mia is indicative of predisposition to organ failure. Fortunately, such severe abnormali-
ties are rare. In attempting to correct a dehydration-associated alkalosis and hypokalemia,
potassium supplementation should be accompanied by the strong advice to increase fluid
intake because much of the potassium loss is attributable to the volume concentration.
The presentation and physical examination can guide the choice of other laboratory tests.
Any suggestion of pancreatitis or salivary gland changes should be evaluated with serum
amylase, and lipase, and ipecac abuse should be evaluated with careful assessment of
cardiovascular status (3).

3.2. Dehydration

Laxative and diuretic abuse frequently results in profound dehydration acutely and
reflex edema when they are discontinued. In managing abuse of these medications, the
best approach is abrupt discontinuation of these drugs. In the case of laxative abuse, one
sees reflex constipation after discontinuation; therefore, patients should be counseled to
eat a high-fiber diet, avoid adding salt to their diet, and, if necessary, use a stool softener.
Lactulose can be added if needed, but stimulant-type laxatives should be avoided if at all
possible. Generally, fluid retention will remit within 7 to 10 d, and most patients will start
having relatively regular bowel movements by then. Although some clinicians have
advocated gradual reduction in the use of these drugs, this probably only prolongs the
process and abrupt discontinuation should be encouraged.

4. SPECIFIC COUNSELING STRATEGIES

The following interventions should be considered: teaching the patient to begin self-
monitoring (10,11); the prescription of a pattern of regular, balanced meals (12); and
behavioral and cognitive-behavioral techniques for behavior control (13–16). All of
these can be inititiated by the physician; however, one-third of the cases probably will
eventually require the involvement of a psychotherapist.

4.1. Self-Monitoring

Self-monitoring is very important for several reasons. Many patients with bulimia
nervosa are not completely aware of the severity of their behavior. Thus, self-monitoring
can be very useful to help patients begin to realistically appraise their current pattern. It
also significantly improves eating behavior in bulimia nervosa. Patients are asked to
record all food intake and any episodes of binge eating and vomiting with the times
indicated. Patients can self-monitor using specific forms provided to facilitate this pro-
cess or on a plain sheet of paper. It is important to have patients monitor not only the
problem eating behaviors such as binge eating and vomiting, but also the healthier eating
behaviors in hopes that these records can be used to point out both deficiencies and
strengths in dietary intake (13). It is important to remember, and to communicate to the
patient, that dietary restriction during most of the day is a very important determinant of
binge eating and that many patients will markedly decrease the frequency of their binge-
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Chapter 2 / Counseling Patients With Bulimia 17

eating and purging behavior if they develop a more regular pattern of intake. Self-moni-
toring forms can be very useful in shaping this improved pattern.

4.2. Prescription of Regular, Balanced Meals
The prescription of regular food intake, with at least minimal intake every 4 h, can be

helpful for patients in terms of gaining control of their eating behavior (12). It is also
important to remember that many patients seem to have lost a normal sense of hunger and
satiety, and most try to restrict their intake early in the day knowing that they may binge eat
later when returning home from work or school. Therefore, the physician, or the dietitian
working in cooperation with the physician, should prescribe the regular intake of three
meals and two to three small snacks, with enough calories to ensure that the patient will not
be severely hungry at the end of the day, when binge eating is most likely to occur.

4.2.1. FLEXIBILITY

It is also important to try to encourage flexibility in the diet (12). Many patients with
bulimia nervosa avoid certain “feared” foods. Often, these are foods that they perceive
as high in fat content. Although it is important to encourage flexibility and variety from
the beginning, often it is helpful to recommend that patients avoid feared foods early in
treatment because these foods may precipitate binge eating. Thus, initially patients should
eat only those foods that they are willing to eat without purging. Patients should later be
encouraged to gradually reintroduce these foods into their diet.

4.2.2. SYMPATHETIC BUT FIRM APPROACH

It is important for the clinician to remember that both of these interventions-self-moni-
toring and nutritional counseling-are confrontational issues that patients with bulimia ner-
vosa may strongly resist. Many bulimic patients will not self-monitor when initially asked
to do so, and most will have a great deal of difficulty instituting a pattern of regular, balanced
meals. A tolerant and sympathetic, yet firm, approach will often yield improved results. In
particular, the physician must make sure that the records or homework assignments from
the previous week are carefully reviewed with the patient. If the practitioner does not clearly
place importance on the records, neither will the patient. Problems with self-monitoring and
with the meal pattern should be pointed out, and specific suggestions should be offered.

4.3. Behavioral and Cognitive-Behavioral Counseling
The third intervention—the behavioral and cognitive-behavioral component—has

been effective in controlled trials (1,4,10,13–15,17–22). Nevertheless, the typical prac-
titioner will not have the time or expertise to embark on a full course of psychotherapy
using these techniques. However, there are certain techniques that can be used if the
opportunity arises while the practitioner sees the patient.

4.3.1. CONCENTRATE ON SUCCESS

Have patients concentrate on “what works.” For example, if patients come in for an
appointment and report that they have been able to go for several days without binge
eating, it is important to focus on how this was accomplished. Were they busy doing other
things? Were they able to eat regular meals and therefore were not as hungry? Were they
feeling better about themselves for some other reason? If something works, it is a good
idea to try to figure out what it was and to use it again.
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18 Part I / Bulimia Nervosa

4.3.2. TEACH NORMAL WEIGHT EXPECTATIONS

Most patients with bulimia nervosa are convinced that if they start eating regular,
balanced meals, they will gain weight. With the exception of those patients who retain
fluid during withdrawal from laxatives or diuretics, most patients with bulimia nervosa
do not gain weight when they start eating regularly, although there are exceptions. It is
best to encourage tolerance of minor weight gain or fluctuations but to stress that overall
they should not gain a substantial amount of weight. Patients should be instructed to
weigh themselves one morning each week in order to reassure themselves that the rec-
ommended dietary changes have not resulted in inordinate weight gain. Indeed, patients
may be better able to control their weight, and their weight will be more stable over time,
if they are able to control the binge-eating and vomiting behavior.

4.3.3. MAINTAIN AN ACTIVE LIFESTYLE

Put simply, it is important for patients to stay busy at the times when they are most
prone to binge eating and vomiting, a strategy known as behavioral alternatives. Typi-
cally, patients engage in binge eating in the evening, when they are home alone. There-
fore, if they engage in activities that are incompatible with binge eating and purging (e.g.,
call a friend, go to a public place), the behaviors will be much less likely to occur.
Identifying high-risk periods and developing a repertoire of alternative behaviors at those
times can prove quite useful.

4.3.4. IDENTIFY CUES

Many patients are able to identify specific cues in their environment that seem to be
associated with binge-eating episodes. A frequent stimulus is hunger induced by a long
period of dietary restriction. Another common trigger is boredom. Patients with bulimia
nervosa tend to binge eat, and then vomit, during periods of time when nothing much else
is going on. The behaviors often become institutionalized; individuals tend to engage in
binge eating and vomiting at set times, such as right when they return home after work
or school. Therefore, preplanning alternatives for high-risk times can be a very powerful
deterrent to binge eating and vomiting.

4.3.5. HIGHLY STRUCTURED COUNSELING

Although all of these techniques can be quite useful, the literature suggests that the best
counseling approach for patients with bulimia nervosa is a highly structured one. This
includes individual or group therapy sessions conducted once or twice each week and
involves a therapist specifically trained in cognitive-behavioral techniques (23). Such
therapy can result in dramatic reductions in the frequency of target behaviors and, in the
majority of cases, will result in a complete remission of symptoms, as well as improve-
ment in associated problems such as depression, self-esteem, and impaired interpersonal
relationships.

4.4. Self-Help Manuals and Internet-Based Counseling

Recently, self-help manuals and Internet-based counseling (see Chapter 8) have been
used to supplement treatment. Drug therapy has been combined with the use of a self-help
manual provided to the patient, and use of a manual alone as the first choice in a stepped
care approach to treatment has also been used. Internet-based counseling has also been

1_02_Mitch_013_022_F 10/08/2004, 1:18 PM18



Chapter 2 / Counseling Patients With Bulimia 19

used as an adjunct to office treatment. The results thus far obtained have been mixed, and
further study is necessary before these strategies can be recommended.

5. MEDICATIONS AND REFERRAL FOR COUNSELING

Relative to initial treatment, however, the preferred sequence remains a matter of
debate. Some advocate conservative management including the use of antidepressants;
others favor an initial approach including psychotherapy with or without antidepressants
(21,23–29). The use of medications in treating bulimia nervosa is discussed in Chapter 3.

The practitioner should certainly consider referring patients to a professional counse-
lor if cost is not an obstacle to obtaining these services and if therapists well trained in
the techniques shown to work with these patients are available. Unfortunately, well-
trained therapists are often unavailable, because many therapists are not formally trained
in the specific forms of therapy shown to help these patients in controlled trials. Fortu-
nately, medications that are helpful for many of these patients are widely available and
decrease the need for referral.

The primary physician can encourage the patient to engage in self-monitoring, stress
the importance of regular meal intake, and prescribe an antidepressant such as fluoxetine
hydrochloride. Fluoxetine has been shown to help reduce binge-eating episodes in bulimia
nervosa patients when prescribed at higher dosages (60 mg/d) (21,25–26). Even at the
higher dosage, most patients experience minimal or no side effects, and if any occur, such
as nausea or insomnia, they are usually transitory. Therefore, the physician should be
aggressive in escalating the dosage or might initiate treatment at 60 mg/d. Alternative
selective seratonin reuptake inhibitors have not been studied systematically but are used
clinically. However, if this regimen of physician encouragement, education, monitoring,
and medication management is not found to be helpful, the patient may be referred to a
professional counselor to facilitate recovery.

In the event that referral is necessary, communication between the general practitioner
and counselor can be beneficial in several ways. This interplay can ensure that both
professionals are receiving the same “message” from the patient regarding his or her
progress in recovery. It also permits both professionals to provide the patient with a
common approach. Additionally, this communication can keep counselors aware of any
physical symptoms the patient may be experiencing and any changes in medication that
may affect the patient’s mental state.

However, it is important to remember that the advice and encouragement of the pri-
mary physician, who places a strong emphasis on improving the pattern of regular food
intake and on self-monitoring of problematic and normal eating behavior, can go a long
way in starting the patient in the process of recovery.

6. CONCLUSION

Treatment of bulimia nervosa begins with the initial evaluation. Because patients with
bulimia nervosa often try to hide their eating behaviors, screening questions should be
incorporated as a routine evaluation of patients. Eliciting specific eating behaviors during
an initial evaluation will serve as an early guide to self-monitoring. Although many
aspects of the disorder and its therapy can be generalized, each patient needs to be treated
as an individual, with the patient’s symptoms guiding both the laboratory evaluation and
therapeutic recommendations. During therapy, the patient’s behaviors should be periodi-
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20 Part I / Bulimia Nervosa

cally reevaluated. As treatment progresses, successful interventions and circumstances
that produce setbacks to therapy need to be addressed in the treatment plan. Many patients
will benefit from medication, although others will require referral to experts.
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3 Pharmacological Therapy
of Bulimia Nervosa

James I. Hudson, Harrison G. Pope, Jr.,
and William P. Carter

KEY POINTS

• Antidepressant medications have been shown to be effective in treating
bulimia nervosa in placebo-controlled trials.

• Antidepressants should not be reserved only for bulimic patients who are
depressed because antidepressants are equally effective in bulimic patients
who are not depressed.

• Other medical treatments have been studied, but available data is sparse.
• Treatment with antidepressants does not preclude counseling or vice versa,

but may be based on availabilty of counseling expertise.
• Some patients may require trials of different antidepressants to achieve

efficacy.

1. INTRODUCTION

Pharmacological therapy is increasingly used in the management of patients with
bulimia nervosa. Since the 1980s, many studies have reported beneficial effects of
antidepressants and other agents for bulimia nervosa, and a large amount of clinical
experience has also accumulated over this time period. In this chapter, we review the
evidence for the efficacy of antidepressants and other medications, and provide guide-
lines for clinical practice based on this evidence and our experience (see Table 1).

2. EFFICACY OF ANTIDEPRESSANTS IN BULIMIA NERVOSA

2.1. Placebo-Controlled Studies of Marketed Antidepressants
We searched the literature for placebo-controlled trials of medications, marketed in

the United States as “antidepressants,” that have been studied in the treatment of bulimia
nervosa and had adequate available documentation to permit analysis. We found 16
studies: 10 of tricyclic antidepressants (1–10), 3 of selective serotonin reuptake inhibi-
tors (SSRIs) (11–13), 1 of monoamine oxidase inhibitors (MAOIs) (14), and 2 of other
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24 Part I / Bulimia Nervosa

antidepressant agents (trazodone [15]), bupropion [16]). All but one study (13) assessed
acute treatment response in patients with active bulimia nervosa. The final study (13)
assessed relapse prevention and involved treatment of patients with bulimia nervosa who
had already responded to 8 wk of open-label treatment of bulimia. These studies are
summarized in Table 2.

We excluded three studies of medications not marketed in the United States: one each
of brofaromine (17), isocarboxazid (18), and mianserin (19). The study of isocarboxazid
found a significant benefit of drug vs placebo. The other two failed to find a significant
difference between drug vs placebo but are difficult to interpret, in part because of very
high placebo response rates. We also excluded one study (20) presented briefly in a letter
to the editor (reporting an advantage of phenelzine and nomifensine vs placebo) and one
study (21) that reported significant improvement of bulimic symptoms in patients with
atypical depression.

The studies indicate that drugs from several different classes of antidepressants reduce
the frequency of binges and the frequency of vomiting. Also, the great majority of studies
have shown that antidepressants produce significant benefit on various measures of
global improvement and of attitudes toward food and weight. In addition, the one study
of relapse prevention (13) found that fluoxetine was associated with a significantly longer
time to relapse of bulimia nervosa compared with placebo.

Furthermore, several studies have shown a significant improvement in the patients’
depressive symptoms on medication vs placebo, although others have shown equivocal
or no improvement on these indices. Interpretation of these results is limited by at least
two considerations. First, only a minority of patients in these studies had current major
depressive disorder, and many bulimic patients started treatment with little or no associ-
ated depressive symptomatology. Thus, when studies report that “depression” or “depres-
sive symptoms” failed to improve, it cannot be determined whether this finding was
caused by a failure of medication treatment to change these symptoms or whether it
merely reflected a low baseline level of symptoms that could not be improved appreciably.

Table 1
Chapter Overview

1. Introduction
2. Efficacy of Antidepressants in Bulimia Nervosa

2.1 Placebo-Controlled Studies of Marketed Antidepressants
2.2 Long-Term Antidepressant Studies
2.3 Open-Label Trials of Antidepressants
2.4 Theoretical Implications
2.5 Summary of Antidepressant Efficacy

3. Other Medications
3.1 Anticonvulsants
3.2 Opiate Antagonists
3.3 Lithium
3.4 5-HT3 Antagonists

4. Studies of Antidepressants and Behavioral Therapy
5. Practical Considerations: Treatment Guidelines
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26 Part I / Bulimia Nervosa

Second, measures of “depressive symptoms” include many items in addition to depressed
mood (such as sleep disturbance, appetite disturbance, and anxiety) that are not specific
to depression, but occur in a wide range of conditions. Thus, when studies report that
“depressive symptoms” improved, it is unclear what symptoms may have changed. In
short, we can draw few definitive conclusions about the effects of antidepressants on
depressive symptoms in patients with bulimia nervosa.

Because most of these studies were relatively small, it is difficult to assess whether
there are any predictors of a favorable response to antidepressants among bulimic
patients. One finding is quite clear, however: bulimic patients respond to antidepressant
medications equally well regardless of whether they exhibit symptoms of depression.
For example, one study (12,22) found that response to fluoxetine was independent of
ratings on the Hamilton Rating Scale for Depression and independent of the presence
or absence of current major depression or lifetime major depression. Also, two studies
(2,15) specifically excluded bulimic patients with current major depressive disorder,
but nevertheless found response rates comparable to those of studies that included
depressed bulimic patients. Also, no study has found significantly different rates of
improvement in nondepressed vs depressed patients.

Only 2 of the 16 studies, both using tricyclics (1,10), failed to find significant differ-
ences between drug and placebo on frequency of binges or frequency of vomiting
episodes. However, these negative results may have been caused by methodologic limi-
tations of the studies. In the first study (1), whereas the amitriptyline-treated group had
a greater than 70% mean reduction in frequency of binges and vomiting, the placebo-
treated group had a greater than 50% mean reduction, perhaps because “minimal behav-
ioral therapy” was also employed. In the other study (10), only 7 patients were treated
with imipramine; thus, the failure to find a significant drug–placebo difference in effi-
cacy may have represented a type II error (failure to detect a significant difference when
in fact one exists) because of the very small sample. On balance, then, the weight of the
evidence strongly suggests that antidepressants are superior to placebo in the short-term
treatment of bulimia nervosa.

For the most part, these studies have found antidepressants to be well tolerated and
safe in the treatment of bulimia nervosa. The one important exception is that bupropion
was associated with a high incidence of grand mal seizures (4 of 55 bupropion-treated
patients) in the only controlled study using this drug in bulimia nervosa (15). Although
it is impossible to assess the relative tolerance of bulimic patients to the various antide-
pressant medications, because studies have not compared medications directly to one
another, it appears that the SSRI fluoxetine is the best-tolerated medication and that the
MAOI phenelzine—despite excellent efficacy—is associated with more adverse effects
than other agents.

After examining these studies, several methodologic limitations should be noted.
First, most of the studies were of short duration, with a median of 8 wk, and all but five
employed less than 3 mo of drug treatment. Thus, few address the potential long-term
efficacy of these agents (see Subheading 2.2.). Second, many of the studies involved
small sample sizes, with the majority reporting fewer than 15 patients per treatment
group; only the three studies with fluoxetine enrolled more than 50 patients per group.
It is noteworthy, however, that despite these small sample sizes, most of the studies
nevertheless produced highly significant differences between drug and placebo, sug-
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Chapter 3 / Pharmacological Therapy 27

gesting that antidepressants are associated with a large beneficial effect in bulimia
nervosa. Third, two studies (3,4) used a crossover design, which has potential difficul-
ties with maintenance of blinding and with carry-over effects. Fourth, although all
studies used the frequency of eating binges or vomiting as the primary outcome mea-
sures, the studies varied considerably in their choice of secondary outcome measures,
such as measures of global improvement, attitudes toward food and weight, and asso-
ciated psychiatric symptoms.

A final consideration is that SSRIs have also been shown effective in placebo-con-
trolled trials in the related condition, binge-eating disorder (23–27), as discussed in
Chapter 12.

2.2. Long-Term Antidepressant Studies
Only a few studies have examined the effect of antidepressant medications for more

than 12 wk. Two of these were simple placebo-controlled trials (8,12); one (6) was a
complex design with placebo-controlled periods; one (13) was a relapse-prevention trial;
two (28–30) were open-label tricyclic medication studies; and one (18) was an open-label
follow-up of a placebo-controlled study of an MAOI.

In the two simple placebo-controlled trials, Agras and associates (8) found imi-
pramine more effective than placebo, and Goldstein and colleagues (12) found fluoxetine
more effective than placebo, both in 16-wk studies. Using a rather elaborate study
design, Walsh and colleagues (6) randomized patients initially to either desipramine or
placebo for 6 wk on a double-blind basis. At the end of 6 wk, they offered desipramine-
responsive patients open maintenance treatment with desipramine for an additional
16 wk, and they offered placebo-treated nonresponders desipramine treatment for 6 wk.
The placebo nonresponders who responded to desipramine were offered an additional
16 wk of open maintenance treatment with desipramine. Next, following this 24-wk
total period of desipramine treatment, they randomized treatment responders to 26 wk
of either desipramine or placebo. The investigators enrolled 80 subjects. Although they
found good short-term response to desipramine, they gradually lost most subjects for a
variety of reasons, such that only 21 patients entered and 11 completed the open main-
tenance period; and only 9 patients entered and 8 completed the final 24-wk period.
Thus, this study documented high attrition using long-term desipramine therapy for
bulimia nervosa.

In the relapse-prevention trial (13), fluoxetine-treated subjects exhibited a signifi-
cantly longer time to relapse than placebo-treated subjects. In addition, at endpoint,
fluoxetine treatment was associated with significantly lower frequency of binges, fre-
quency of vomiting, and global severity of illness compared with placebo.

Tricyclic medications were used nonblinded in two studies as one arm of treatment
studies involving comparisons with psychotherapy alone or psychotherapy plus medica-
tions. One study (28,29) found that patients who received desipramine for 16 wk and then
discontinued treatment were more likely to relapse by 32 wk and more likely to be doing
poorly on 1-yr follow-up than patients who had received 24 wk of desipramine and then
stopped. Another study (30) was designed to compare 20 wk of desipramine vs cognitive–
behavioral therapy (CBT) vs combination treatment. However, this study was stopped
prematurely because of a high drop-out rate, largely because of side effects in the group
receiving desipramine treatment alone.
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28 Part I / Bulimia Nervosa

In the only long-term study using MAOIs, Kennedy and associates (18) reported that
1 yr after treatment in a placebo-controlled trial of isocarboxazid, 7 of 18 patients were
doing well on isocarboxazid, and 11 patients had stopped the medication, mainly because
of intolerable side effects.

Long-term studies of single agents are difficult to interpret because they do not reflect
how medications are used in clinical practice, particularly in that there was no option of
adding or switching drugs over the entire study interval. Extensive experience from
clinical practice and data from several studies (6,31–34) have shown that most bulimic
patients who fail to respond adequately to one antidepressant, or who tolerate it poorly,
will achieve a beneficial response or better tolerance on another agent. Furthermore, in
one of the single-agent studies (28,29), medication was stopped after 16 or 24 wk and
not reintroduced if symptoms reemerged. In clinical practice, one would usually stop
medications only after at least 24 wk with an excellent response and would restart
medication promptly if the patient had a relapse of symptoms. Thus, the single-agent
studies almost certainly underestimate the efficacy of antidepressant treatment as it is
actually practiced.

Our group reported two long-term open-label studies that followed patients using
“doctor’s choice” treatment. In these studies, patients who failed to respond to one agent
were permitted to change to another. In the first (32), we collected follow-up data for up
to 2 yr on 20 bulimic patients who initially participated in a placebo-controlled study with
imipramine (7). At the time that the patients were last seen in follow-up, 10 (50%) of these
subjects had experienced a complete remission of bulimic symptoms and 19 (95%) had
experienced at least partial improvement. The only subject who did not exhibit improve-
ment at last observation was a woman who had chosen to discontinue her antidepressant
medication and who relapsed to her original level of bulimic symptoms. We also found
that most subjects displayed a marked reduction in depressive symptoms, as well as
bulimic symptoms, at follow-up. However, these encouraging findings were tempered by
the observation that most subjects required one or more changes in antidepressant treat-
ment over the course of the follow-up period, and only three subjects had successfully
discontinued antidepressants at follow-up.

In the second long-term study (33), we examined 36 bulimic patients who had partici-
pated in a placebo-controlled double-blind trial of trazodone. In this group, 26 patients
had “pursued pharmacotherapy,” meaning that they had been willing to try up to three
different antidepressant medications if they had failed to respond. The remaining 10
subjects had not pursued pharmacotherapy to this degree. At follow-up, after 9 to 19 mo,
17 (65%) of those who had pursued pharmacotherapy had a remission of their bulimic
symptoms, and 22 (88%) of this group had some improvement. By contrast, only 1 (10%)
of the 10 patients who had failed to pursue pharmacotherapy exhibited a remission of
bulimic symptoms, and 7 (70%) of these patients were unimproved or worse. These
findings again suggest that considerable experimentation with antidepressants may be
necessary to achieve an optimal result. Abandoning pharmacological treatment after only
one or two trials may lead to inferior outcomes.

2.3. Open-Label Trials of Antidepressants

In addition to medications evaluated in placebo-controlled trials, several other antide-
pressants have been evaluated in open-label trials. They deserve mention either because

1_03_Huds_023_040_F 10/08/2004, 1:26 PM28



Chapter 3 / Pharmacological Therapy 29

they have proven to be useful treatment options in clinical practice or because they
indicate possible future avenues for treatment.

Looking at tricyclics, we have consistently found nortriptyline effective in open-label
trials (31–33). Like desipramine, nortriptyline has two advantages relative to most other
tricyclics: fewer anticholinergic effects and a well-established therapeutic range of plasma
concentrations known to be effective in major depressive disorder. This range of plasma
concentrations can be used as a confirmation of adequate dosage in the treatment of
bulimia nervosa.

Although fluoxetine is the only member of the SSRI class whose efficacy has been
established in placebo-controlled studies, case reports or small case series have reported
beneficial effects for three other SSRIs currently marketed in the United States: fluvox-
amine (35,36), paroxetine (37), and sertraline (38).

Turning to MAOIs, we have reported tranylcypromine effective in open-label trials
(31–33). In clinical practice, we have found that tranylcypromine is often better tolerated
than phenelzine.

As in the treatment of major depressive disorder, clinicians often employ augmenta-
tion strategies; in other words, they use a second medication to enhance the response of
the first antidepressant. We have found that addition of lithium or triiodothyronine some-
times improves a partial response to antidepressants (31–33).

Finally, considering newer types of antidepressants, we have found in our anecdotal
experience that venlafaxine, a norepinephrine and serotonin reuptake inhibitor (NSRI),
is often effective and well tolerated in bulimic patients. Milnacipran, another NSRI, was
effective in an open-label case study (39). Reboxetine, a noradrenaline reuptake inhibitor
(NRI), was remarkably effective in treatment of bulimia nervosa in a small case study
(40). Also of note is one report (41) that the investigational 5-hydroxytrypamine (5-HT)-
1A agonist ipsapirone (which appears to have antidepressant properties [42]) is effective
in bulimia nervosa. Thus, NSRIs, NRIs, and 5HT-1A agonists represent promising pos-
sible new treatments for bulimia nervosa.

2.4. Theoretical Implications

Although it is beyond the scope of this chapter to discuss the theoretical implications
of the above findings in detail, we should point out that there are logically two possible
explanations for the efficacy of antidepressants in bulimia nervosa. One is that these
drugs treat bulimia nervosa via the same chemical mechanism by which they treat depres-
sion; the alternative possibility is that these drugs possess two independent chemical
mechanisms, one of which treats bulimia nervosa and the other of which treats depres-
sion. After inspecting the data, however, the second of these two possibilities would
appear unlikely because we would have to postulate that each of the several different,
chemically distinct families of antidepressants each possessed both an antidepressant
mechanism and, by chance, an independent antibulimic mechanism. Although a single
class of drugs might share two entirely independent chemical mechanisms, it would be
most improbable that several unrelated classes would all share exactly the same two
mechanisms. Therefore, the much more likely (and parsimonious) possibility is that
antidepressants treat both bulimia nervosa and depression via a single chemical mecha-
nism that operates at the same physiological “step” in the chain of “steps” required to
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30 Part I / Bulimia Nervosa

produce each of the disorders. (For a more detailed discussion of this argument, we refer
the reader to refs. 43 and 44.)

2.5. Summary of Antidepressant Efficacy

The available data regarding antidepressant treatment of bulimia nervosa indicate that
antidepressant agents from several chemical families are highly effective, at least in the
short term, in the treatment of bulimia nervosa. These agents appear to not only reduce
bulimic symptoms per se, but also to reduce associated symptoms of preoccupation with
food and weight. The only antidepressant that appears contraindicated in bulimia nervosa
is bupropion, because of the high risk of seizures in bulimic patients. Data regarding the
long-term benefits of antidepressant treatment in bulimia nervosa are limited. Studies in
which only a single antidepressant agent was administered have found high drop-out
rates and frequent relapse. However, studies in which the physician was permitted to try
a second or third antidepressant agent if the first one failed have produced much more
promising results. Given that clinical practice allows the clinician to substitute a different
agent if the first fails, these open-label studies probably reflect more accurately the
prognosis of bulimia nervosa when treated with antidepressants under normal circum-
stances.

3. OTHER MEDICATIONS

Several types of medications other than antidepressants have been tried in bulimic
patients. We summarize controlled trials of such medications marketed in the United
States in Table 3. The table does not include 1- or 2-d studies because these trials are of
largely theoretical interest in that they were not designed to provide information on the
clinical utility of the compounds.

Most of these agents have not been shown unequivocally to be efficacious on the basis
of the studies done, nor has any achieved widespread use in clinical practice. Neverthe-
less, several of these medications (such as valproate and carbamazepine) may have a role
in the treatment of particular types of bulimic patients, especially those with concomitant
bipolar disorder or cyclothymia. Others (such as topiramate and 5-HT3 antagonists) may
achieve more widespread use in the future.

3.1. Anticonvulsants

First, we consider four medications with anticonvulsant properties: carbamazepine,
valproate, phenytoin, and topiramate. Two of these (carbamazepine and valproate) have
mood-stabilizing properties useful in bipolar disorder. In a small placebo-controlled
crossover study, Kaplan and colleagues (45) failed to find a beneficial effect of carba-
mazepine vs placebo in the overall analysis for treatment of bulimia nervosa. The weight
gain associated with carbamazepine further decreases its utility in treating patients with
bulimia nervosa.

Although it may not be useful routinely in the treatment of patients with bulimia ner-
vosa, carbamazepine may have a role in the treatment of bulimic patients with cyclo-
thymia or bipolar disorder. For example, Kaplan and associates (45) reported that a
patient with bulimia nervosa and cyclothymia responded well to carbamazepine. Simi-
larly, with regard to valproate, we (46) have reported a similar case of a woman with
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32 Part I / Bulimia Nervosa

bulimia nervosa and bipolar disorder who responded to valproate. Given the high
comorbidity between bulimia nervosa and bipolar disorder (47), this combination of
disorders is encountered frequently. In our anecdotal experience, bulimic symptoms in
patients with concomitant bipolar disorder or cyclothymia appear to respond well when
these patients are treated in the standard manner for bipolar disorder. Specifically,
bulimic patients with hypomanic or manic symptoms often respond to mood stabilizers
alone; and bulimic patients with past, but without current, hypomania or mania, often
respond to mood stabilizers, either alone or in combination with cautiously administered
antidepressants.

There is some evidence from an open-label trial (48,49) and a placebo-controlled trial
(50) that phenytoin may be useful in bulimia nervosa (see further discussion elsewhere
[51, 52]). However, the results of the placebo-controlled trial indicated a very modest
effect, and phenytoin has not enjoyed widespread acceptance in contemporary clinical
practice (52).

In a promising study (53,54), topiramate was significantly more effective than pla-
cebo in reducing the frequency of days during which subjects experienced episodes of
binge eating and purging, as well as in improving other aspects of the disorder. An
open-label case series (55) also reported beneficial effects of topiramate in five patients
with bulimia nervosa and comorbid mood or anxiety disorders. Also of relevance is that
topiramate was effective in a placebo-controlled trial in the related condition, binge-
eating disorder (56).

3.2. Opiate Antagonists

On the basis of encouraging open studies (57,58), Mitchell and colleagues (59) and
Alger and associates (10) conducted placebo-controlled trials of naltrexone in bulimia
nervosa. Mitchell and colleagues (60) also conducted a 2-d trial of intravenous naloxone,
a related opiate antagonist. These trials failed to show a beneficial effect of opiate antago-
nists. However, the studies are difficult to interpret because the 50 mg dose of naltrexone
used in the study of Mitchell and colleagues was less than others have used for successful
treatment in open-label trials (57,58), and the study by Alger and associates had only
seven patients on medication.

3.3. Lithium

On the basis of an encouraging open trial (61), Hsu and associates (62) conducted a
placebo-controlled study of lithium carbonate in 91 bulimic patients. Although this
study found little overall advantage of lithium vs placebo, interpretation of the results is
hampered by a large placebo response rate (perhaps augmented by the use of concomi-
tant minimal behavior therapy) and by plasma levels of lithium that are lower (mean level
of 0.62 mEq/L in this trial) than those used in the treatment of bipolar disorder (0.8–1.2
mEq/L). Thus, it is unclear whether lithium might be effective in bulimia nervosa. As
mentioned above, we have sometimes added small doses of lithium to augment the
effects of antidepressant medications. However, because of the propensity for weight
gain on lithium and the many more attractive alternative medication treatments for
bulimia nervosa, use of lithium alone would appear to have little place currently in the
treatment of most bulimic patients.
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3.4. 5-HT3 Antagonists

One open-label trial (63) of 5 patients and one placebo-controlled trial (64) of 28
patients reported efficacy of the 5-HT3 receptor antagonist ondansetron in bulimia
nervosa. The authors speculate that the effect of ondansetron on bulimic symptoms and
behaviors was mediated by afferent vagal effects. However, there are also many other
candidates for ondansetron’s mechanism of action, including effects on serotoninergic
neurotransmission. Currently, ondansetron is marketed in the United States as an anti-
emetic. Its expense for continued treatment, as well as only modest evidence for effi-
cacy, have limited its use in clinical practice.

4. STUDIES OF ANTIDEPRESSANTS AND BEHAVIORAL THERAPY

Five studies (9,28,36,65,66) have compared the outcome of bulimic patients receiving
antidepressants with that of patients receiving CBT or the combination of antidepressant
and CBT. Mitchell and colleagues (9) randomly assigned 171 bulimic patients to one of
four treatments for 12 wk: imipramine 200 mg; placebo; intensive group CBT plus
imipramine; and CBT plus placebo. The investigators found significant benefits for all
three active treatments vs placebo. In comparisons among the active treatments, CBT and
CBT plus imipramine were both significantly superior to imipramine alone in improve-
ment of bulimic symptoms. Agras and associates (28) randomly assigned 73 bulimic
patients to one of three treatments: desipramine up to 350 mg/d; individual CBT; and
desipramine up to 350 mg plus CBT. The total treatment period was 24 wk; after 16 wk,
half of the desipramine-treated subjects were randomly discontinued from medication for
the final 8 wk. Subjects were evaluated at 16, 24, and 32 wk after initiation of treatment.
The authors found that CBT and CBT plus desipramine were superior to desipramine
alone at 16 wk and that the 32-wk outcome of CBT plus desipramine given for 24 wk was
superior to that of the group that had received desipramine alone for 16 wk. Subsequently,
subjects were reevaluated at 1 yr. Subjects who had received desipramine treatment for
16 wk had a significantly inferior outcome compared to those in the other three groups.
In the intervening 28 wk after the completion of the active study period, only 4 of the
subjects (1 in each treatment group) had received antidepressant treatment.

Fichter and associates (65) treated 40 bulimic patients for 5 wk with either intensive
inpatient CBT or fluoxetine 60 mg plus intensive inpatient individual CBT. They found
no significant difference in outcome between the two groups, but they did find that both
groups had improved significantly compared with baseline. Next, Leitenberg and col-
leagues (36) enrolled 21 bulimic patients in a 20-wk study to compare the effects of three
treatments: desipramine, individual CBT, and desipramine plus individual CBT. They
stopped this study prematurely because of a high number of dropouts in the desipramine-
alone group, largely caused by side effects from medication.

Finally, in the most ambitious and methodologically rigorous study thus far, Walsh
and colleagues (66) treated 120 bulimic women for 16 wk in a randomized trial with five
treatment arms: (1) CBT alone plus placebo, (2) supportive psychotherapy plus pla-
cebo, (3) CBT plus medication, (4) supportive psychotherapy plus medication, and (5)
medication alone. The medication treatment was a two-stage intervention, in which a
second antidepressant (fluoxetine 60 mg/d) was employed if the first (desipramine up
to 300 mg/d) was either ineffective or poorly tolerated. The results showed significant
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34 Part I / Bulimia Nervosa

improvement of symptoms for CBT vs supportive psychotherapy and for medication in
combination with psychological treatment vs psychological treatment alone. Further-
more, CBT plus medication was significantly superior to medication alone, but sup-
portive psychotherapy plus medication was not superior to medication alone. Finally,
there was no difference in efficacy between CBT plus placebo and medication alone.

The results of these studies of antidepressants vs behavioral therapy must be inter-
preted with regard to a number of methodological limitations. First, except in the study
by Walsh and associates (66), there is no control psychological treatment. Thus, in most
of the studies, it is not possible to judge what portion of the improvement in behavioral
therapy represented an actual therapy-specific effect, and what portion represented a
nonspecific “placebo” effect from extensive human contact.

Second, drug therapy in these studies does not mirror actual clinical practice. By
allowing treatment with only a single agent (or in the case of the study by Walsh and
colleagues [66], two agents), it seems likely that the studies may have underestimated the
efficacy of antidepressants as they are used in the field, as we have discussed above in
our consideration of long-term studies using single antidepressant agents. Indeed, the
best results of medication in comparison with psychotherapy were obtained in the only
study to allow use of two medications (66). Furthermore, one of the studies of medication
vs CBT specifically showed that the response rate to antidepressants was much improved
when a second antidepressant trial was allowed after the conclusion of the 12-wk com-
parison study (34).

Third, in one (21) of the studies, antidepressant treatment was simply stopped after a
fixed period of time, regardless of whether it appeared clinically appropriate to do so.
Although it might be argued that such a strategy is “fair,” in that CBT, by comparison,
is typically given for a time-limited period, such a technique is incompatible with ordi-
nary clinical practice in antidepressant treatment.

Fourth, when comparing any psychological therapy to a drug therapy, it is difficult to
estimate the magnitude of the “responsibility effect.” Specifically, if patients fail to
respond to a drug, they usually assume that the drug has failed, through no fault of their
own. But if they fail to respond to a psychological therapy such as CBT, they may feel
some responsibility for their own failure. Thus, the responsibility effect may cause
patients in psychological therapy to overestimate their degree of improvement, both in
their own minds and when reporting to investigators, in order to minimize any sense of
failure. Because psychological therapies are usually administered nonblinded, by inves-
tigators with positive expectations, the responsibility effect may be further magnified.
It is difficult to judge the degree to which this effect may bias findings in favor of
psychological therapies vs drug therapies in bulimic patients.

In summary, it appears reasonable to conclude that CBT and antidepressants both
represent effective treatments for bulimia nervosa. However, as a result of the
methodologic limitations described above, little can be concluded regarding the relative
efficacy of the two techniques. Future comparison studies should be designed to mimic
medication treatment as given optimally in clinical practice and to control for the respon-
sibility effect, if possible, by using placebo psychological therapies, administered by
individuals who communicate comparable enthusiasm for the benefit of their treatment.
Without these refinements, head-to-head comparisons of psychological and pharmaco-
logical therapies may be misleading
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5. PRACTICAL CONSIDERATIONS: TREATMENT GUIDELINES

In this section, we offer guidelines for the pharmacological management of bulimic
patients based on the scientific literature, our clinical experience, and discussion with
other experienced clinicians. These guidelines, summarized in Table 4, are admittedly
somewhat subjective. The clinician should feel free to modify his or her approach based
on the circumstances of individual patients and his or her own clinical experience.

The first practical question to be addressed by the clinician is whether to begin with
drug treatment or some other therapy in a bulimic patient who presents for treatment for
the first time (see Chapter 2). Given the ambiguity of the evidence for the relative
efficacy of CBT vs antidepressants, as discussed above, there is no clear “best treatment”
for bulimia nervosa at this time. Therefore, some clinicians may prefer to begin with a
trial of CBT in bulimic patients, reserving pharmacological therapy for those who fail
to respond or who improve in some aspects of their eating disorder, but nevertheless
continue to display significant residual bulimic or depressive symptoms. Alternatively,
many clinicians may prefer to begin with pharmacological treatment, especially if expert
CBT is not readily available. In any event, both of these two modalities should be
actively considered in any new bulimic patient.

There may be special cases in which antidepressants are particularly indicated, such
as bulimic patients with severe depressive symptoms or suicidal ideation. However, it is
important to note that antidepressants should not be reserved only for bulimic patients
who are depressed, because antidepressants are equally effective in bulimic patients
without depression.

If drug treatment is selected, one passing question to be addressed is whether to choose
an antidepressant or some other agent from the list of nonantidepressant drugs that have
been tried in bulimia. Here, the decision seems clear: aside from special cases (such as
patients with concomitant bulimia nervosa and bipolar disorder), antidepressants are the
treatment of choice.

Once the decision is made to choose an antidepressant, which drug should be chosen?
Although, as we have shown in this review, there is no clear evidence that one family of

Table 4
Treatment Guidelines for Bulimia Nervosa

1. Select cognitive–behavioral therapy or pharmacological therapy.
2. If cognitive–behavioral therapy is chosen, strongly consider pharmacological therapy

if response to cognitive behavioral therapy is inadequate.
3. If pharmacological therapy is chosen, begin with SSRI.
4. If partial response and maximum dose limited by side effects, consider a second SSRI
5. If no response, try venlafaxine or a tricyclic (generally desipramine or nortriptyline);

monitor tricyclic concentrations if response inadequate.
6. If still no response, try topiramate or MAOI.
7. With response, continue therapy for at least 6 mo.
8. If relapse occurs, restart medication promptly and continue for at least 6 mo prior to

attempting discontinuation.
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36 Part I / Bulimia Nervosa

antidepressants is more efficacious than another, the data suggest that drugs of the SSRI
class may have fewer side effects than those in other families of antidepressants. There-
fore, we generally start with a trial of an SSRI, usually citalopram or fluoxetine.

We do not have an established algorithm for the choice of drugs for subsequent trials,
and the three of us differ somewhat in our preferred approach. Generally speaking,
our approach to pharmacological therapy of bulimic patients is virtually identical to our
approach for depressed patients. Hence, if a patient fails to respond to an SSRI, we
switch to a different class of medication. However, if the patient has had a partial
response but cannot increase the dose because of adverse effects, we will often try a
second SSRI (indeed, we have found that some patients respond to a second SSRI even
when they completely fail to respond to the first).

Our choice for a second, non-SSRI agent is usually venlafaxine, and then tricyclics.
For tricyclics, we prefer desipramine or nortriptyline because they have less anticho-
linergic effect than the other tricyclics and because the dose can be optimized by
achieving plasma concentrations comparable to those established as efficacious in
major depressive disorder. Thus, desipramine concentrations of at least 160 ng/mL or
nortriptyline concentrations of 50–140 ng/mL appear optimal. Even though there are
no published reports of its efficacy in bulimia nervosa, we often use venlafaxine as a
second choice for three reasons: it is chemically distinct from SSRIs in that it has
noradrenergic effects in addition to serotonergic effects, we have found anecdotally
that SSRI nonresponders often respond to venlafaxine, and it has fewer adverse effects
than tricyclics.

We usually reserve MAOIs for a third or subsequent trial, and we have had better
experience with tranylcypromine than phenelzine, particularly because tranylcypromine
seems less likely to induce weight gain. We note that MAOIs should not be used in
conjunction with SSRIs and that the clinician should allow a generous wash-out period
between trials of SSRIs and MAOIs (at least 2 wk in either direction, except when going
from fluoxetine to an MAOI, in which case we recommend 5 wk in view of the long half-
life of fluoxetine). When selecting alternatives for a third trial, we also consider using
topiramate.

We have had good results at times with trazodone but usually do not use this agent for
a first or second trial. Finally, we recommend considering augmentation strategies for
tricyclics and SSRIs, using lithium 600 mg or triiodothyronine 25–50 µg daily.

Having chosen a medication, we need to consider the dose and the duration of treat-
ment. We recommend using doses of medication that are equal or slightly greater than
doses used in the treatment of major depressive disorder. For example, fluoxetine 20 mg
is often an effective dose for major depressive disorder. However, this dose was not
markedly superior to placebo treatment in a large trial (11), whereas 60 mg was unequivo-
cally superior to placebo. For tricyclics, as mentioned above, we suggest using doses that
achieve plasma concentrations established as the therapeutic range for major depressive
disorder. We have had success clinically with this approach, and one study of desipramine
(2) found that nonresponding bulimic patients whose level was less than the therapeutic
level for depression improved when their dose was raised into the therapeutic range.

Turning to duration of treatment and guidelines for discontinuation, we recommend
an approach identical to that used in the treatment of major depressive disorder. We first
conduct serial trials of antidepressants as outlined above in an attempt to achieve either
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a remission or marked improvement of bulimic symptoms. Once this level of response
has been achieved, we treat for 6–12 mo before considering discontinuation of medica-
tion. We discontinue medication at a time when the patient can tolerate the possibility of
relapse and then monitor the patient carefully. If relapse occurs, we restart medication
promptly and treat for another 6–12 mo before attempting discontinuation again.

Overall, although our approach to antidepressant therapy in bulimic patients is very
similar to the one we use in depressed patients, there are three differences of note. First,
we tend to use somewhat higher doses, as discussed above. Second, we are more sensitive
to the issue of possible weight gain as a side effect. As mentioned above, this consider-
ation is one of our reasons for preferring tranylcypromine over phenelzine for MAOI
therapy. Finally, because of their association with weight gain in patients with mood
disorders, we are somewhat less likely to use tricyclics and lithium, even though they
have not been associated with weight gain in reported studies of bulimic patients. Third,
because of the risk of seizures, we do not use bupropion.
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4 Prevention of Eating Disorders
A Nutritional Perspective

Cheryl L. Rock

KEY POINTS

• Patients with eating disorders have a biological predisposition, but certain
dietary intakes associated with dieting and subclinical eating disturbances
may precipitate or exacerbate underlying biochemical disturbances.

• Impaired nutritional status can perpetuate eating disorders and make them
intractable to treatment. Improving nutritional status can help prevent relapse.

• Nutritional intervention should be part of the therapy of eating disorders.
• Prevention entails intervention on sociocultural pressures, self-esteem, and

excessive dieting.
• Although a universal approach to intervention is important, early identifi-

cation of high-risk individuals is an important aspect of prevention and can
be most cost and resource efficient.

1. INTRODUCTION: NUTRITION AND EATING DISORDERS

The clinical eating disorders are only the most extreme form of pathological eating
attitudes and behaviors. Many people engage in pathological weight-control behaviors
without meeting the current diagnostic criteria for anorexia or bulimia nervosa and may
be regarded as having subclinical eating disorders. As described by Fairburn and Beglin
(1), a broad spectrum of eating disorders appears to exist in the general population as a
continuum of dieting behavior and weight concerns, especially among women. The
current prevalence of the clinical eating disorders in the general population has been
estimated to be 0.5–1% for anorexia nervosa, 2% for bulimia nervosa, and 2% for binge-
eating disorder (BED [2]). However, at least 30% of women of reproductive age have
been shown to be practicing some pathological weight-control activities, with 15% regu-
larly engaging in bulimic behaviors, including both binge eating and purging (3,4).

Among adolescents, the prevalence rates for pathological weight-control activities are
even higher. In a US nationally representative sample of 6728 adolescents in grades 5 to
12, 45% of the girls and 20% of the boys reported that they had been on a diet, and
disordered eating (binge–purge cycling) was reported by 13% of the girls and 7% of the
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boys (5). More than half of females and nearly one-third of males in a large (N = 81,247)
statewide population-based sample of 9th and 12th graders reported disordered eating
and weight-control behaviors (fasting or skipping meals, use of diet pills, vomiting, use
of laxatives or smoking cigarettes, and binge eating) (6). Frequent dieting and binge
eating occur more often among overweight or obese adolescents (7), and the pattern of
dieting with subsequent loss of control and overeating has been suggested to increase risk
for weight gain and obesity. Longitudinal studies of adolescents support this theory
because frequent dieters have been observed to be more likely to become obese (8,9).
Given the current epidemic of obesity in the United States (10,11), the relationship
between dieting behavior and increased risk for subsequent obesity has important public
health and clinical implications.

In the patient with bulimia nervosa (see Chapter 1), dieting appears to play a key
etiologic role. The onset of bulimia nervosa typically follows a period of dieting to lose
weight (12), and a causative link between dietary restraint and bulimia is strengthened by
similar observations of obese patients who binge eat and of normal subjects following a
period of food deprivation (13,14). The abnormal eating patterns that develop with re-
peated episodes of dieting and binge eating serve to perpetuate the disorder. The physi-
ological consequences of these abnormal eating patterns contribute to its often intractable
nature.

Table 1
Chapter Overview

1. Introduction: Nutrition and Eating Disorders
2. Dieting, Dietary Restraint, and Disordered Eating Patterns

2.1. Dieting
2.2. Dietary Restraint
2.3. Consequences of Restrained Eating

3. Identifying the Patient at Risk
3.1. Risk Factors
3.2. Degree of Food Restriction

3.2.1. Normal Energy Requirements
3.2.2. Macronutrients
3.2.3. Adolescents

3.3. Role of Patient’s Attitudes About Dieting, Body Weight, and Food Selection
4. Nutrition in Prevention and Early Intervention

4.1. Anorexia Nervosa
4.2. Bulimia Nervosa
4.3. Eating Disorder Not Otherwise Specified
4.4. Binge Eating Disorder
4.5. General Interventions
4.6. Organized Efforts to Prevent Eating Disorders

4.6.1.Universal Approaches
4.6.2.Targeting High-Risk Groups
4.6.3. Integrated Programs

5. Conclusion
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In the pathogenesis of anorexia nervosa (see Chapter 5), nutritional factors are among
both precipitating and perpetuating factors (15). Dieting or other purposeful changes in
food choices triggers the onset of the disorder, and the physiological and psychological
consequences of starvation serve as perpetuating factors that can impede progress toward
recovery. Nutritional rehabilitation is the first goal of treatment (16), although other
components of therapy are necessary to prevent relapse.

The link between nutritional patterns, unhealthful eating attitudes, and risk for eating
disorders suggests that dieting behavior and food cognitions may be a critical area of
focus for preventive efforts (17,18), especially when targeted toward vulnerable indi-
viduals and high-risk populations. Effective prevention or early intervention should
address nutritional issues because of the role of these factors in the development of the
clinical eating disorders. Across the spectrum of eating pathology in the general popu-
lation, efforts to promote healthy eating attitudes and behaviors may reduce risk for
consequent psychological and other health problems.

This chapter reviews the issues related to the influences of dietary patterns and nutri-
tional status on eating disorders, the risk factors associated with the development of
eating disorders, and suggestions for prevention and early intervention for eating disor-
ders (Table 1). Abnormal nutritional status and dietary patterns are the central features
of eating disorders. The objectives of this chapter are to provide the scientific background
supporting this relationship, the likely characteristics of at-risk individuals, and potential
interventions.

2. DIETING, DIETARY RESTRAINT,
AND DISORDERED EATING PATTERNS
2.1. Dieting

In the United States, concern with body weight and dieting is so common that it may
be considered normative behavior. In a nationally representative sample of US adults,
44% of women and nearly 29% of men were trying to lose or maintain weight by eating
less and/or increasing physical activity (19). In addition, overweight and obesity occur
in a high proportion of both adolescent and adult respondents. However, the dieters
identified in population survey studies may not necessarily be obese. In fact, a substantial
proportion of those who are dieting (particularly adolescents and young women) are not
overweight (5,20). Individuals who try to either lose or maintain weight restrict their
dietary intake most commonly by chronic or intermittent dieting rather than by exercise
or other approaches to promote weight control.

Despite the high prevalence of dieting, this behavior does not necessarily achieve
successful long-term weight loss. In fact, dietary restraint may even reduce the likelihood
of successful weight loss. Most long-term dieters do not lose substantial amounts of
weight (19). Instead, the result of dieting behavior is chronic, purposeful restriction of
food intake, irrespective of changes in body weight. The associated eating pattern and
related attitudes toward food are not equivalent to, or synonymous with, the concept of
weight cycling. Weight cycling is defined as weight loss (often substantial) and regain;
and although there is some overlap, the nutritional issues and possible consequences of
weight cycling may be quite different from those associated with dieting behavior, food
rules, and episodic restriction that does not necessarily produce significant weight fluc-
tuations.
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2.2. Dietary Restraint
As reviewed by Polivy (21), evidence from numerous investigations conducted

over the past few decades indicates that dietary restriction, the basic element of dieting,
appears to play an important etiologic role in the development of disordered eating
patterns. In the classic starvation studies by Keys et al. (14), previously normal eaters
were observed to become increasingly focused on food when dietary intake was restricted
and to binge eat when they were permitted access to food following dietary restriction.
Among the etiologic factors in bulimia nervosa, dieting appears to be a crucial precon-
dition for development of this eating disorder. Food deprivation associated with dieting
and dietary restraint sets the stage for the development of binge eating and purging
behaviors, which are typically followed by more strict dieting, in a cycle that becomes
self-perpetuating (22,23). Binge eating among the obese (see Chapter 12), now recog-
nized as occurring in a substantial proportion of that patient population (13), occurs more
often among those patients attempting to adhere to the most limited diets or those who
are prescribed more severe dietary restrictions (24,25). Approximately half of patients
with anorexia nervosa also have binge-eating behaviors (15), while still maintaining a
low body weight. Notably, anorexia nervosa patients in this subgroup are likely to have
a longer duration of illness than those who do not have this behavior, which suggests
causality that may be attributed in part to the chronicity of the dietary restriction in these
patients (26).

Although dieting behavior appears to be an important etiologic factor in the develop-
ment of eating pathology in the majority of cases, results from some recent studies of
patients with bulimia nervosa and BED suggest that a subset of individuals in these
groups may begin binge eating prior to dieting. In a study in which the temporal relation-
ship between dieting and binge eating was examined in 221 women with bulimia nervosa,
20 of the women reported binge eating prior to the onset of dieting (27). Similarly, a
proportion of obese individuals who binge eat or have BED do not report a history of
dieting prior to binge-eating onset (28). An important methodological issue is that criteria
used to identify dietary restriction, when examining the temporal pattern or identifying
a subgroup, can vary substantially. Dieting has been defined very differently across
studies (29), often based on subject report of a weight loss of 10 or 20 lb as being
indicative of dietary restriction. However, such weight loss is not the typical result of the
episodic but chronic dieting behavior exhibited by most women who are attempting to
control or lose weight.

2.3. Consequences of Restrained Eating
The best-supported explanation for a mechanism by which dietary restriction may

cause disordered eating patterns is based on the concept of restrained eating. The food
cognitions and eating behaviors of individuals who are purposefully limiting their intake
(i.e., restrained eaters) differ from those who are not dieting or restricting food intake,
when observed under experimental conditions (21). Restrained eaters in feeding studies
typically eat more food following a preload when they believe that they have already
deviated from a diet by eating something “fattening.” This behavior occurs regardless of
the actual amount of energy consumed in the preload and is in marked contrast to a
presumed spontaneous regulation of intake to meet energy needs, which would be evident
if the individual ate less following a more energy-dense preload. Believing that one has
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already “blown” a strict diet, a restrained eater eats more than would be eaten otherwise,
resulting in a dietary pattern that alternates between undereating and overeating.

In addition to promoting episodes of binge eating, chronic dieting also causes cog-
nitive changes characteristic of eating disorders, such as difficulty concentrating on a
task and resistance to psychotherapeutic counseling (15,16). In fact, many affective
and cognitive abnormalities characteristic of eating disorders, especially in low-weight
anorexia nervosa, may directly result from chronically inadequate intake of energy and
essential nutrients (30). Nutritional rehabilitation is now considered an essential, initial
component of treatment of anorexia nervosa that enables other etiologic aspects of the
disorder to be addressed, permitting sustained weight recovery (16). Therapeutic coun-
seling strategies simply cannot be effective when the patient is cognitively impaired
and is focused on food as a result of semistarvation. Dietary restriction also contributes
to depression (14), which may be state related in patients with disordered eating pat-
terns. In many instances, the affective changes associated with eating disorders may be
caused by the abnormal nutritional status and erratic eating patterns rather than being
present as a distinct comorbid condition (15). Following recovery from bulimia ner-
vosa, patients identify regular meal patterns that permit adequate dietary intake and
avoidance of excessive food restrictions as being among the most helpful strategies to
stop binge eating (31).

Women who engage in pathological dieting behavior without meeting the full diag-
nostic criteria for an eating disorder have nutritional characteristics similar to those
characteristics observed in patients with clinical eating disorders. Eating pathology in
these women is typified by a chronic or intermittent restriction of energy intake, driven
primarily by the avoidance of foods perceived as energy dense or “fattening” (32,33).
Early studies suggested that patients with eating disorders primarily avoided dietary
carbohydrate, but it is now apparent that avoidance of dietary fat, coupled with binges that
consist of highly palatable and typically high-fat foods, is the pattern of eating behavior
that typifies the eating pattern of clinical, as well as subclinical, anorexia and bulimia
nervosa (33–35).

3. IDENTIFYING THE PATIENT AT RISK
3.1. Risk Factors

Much of the current knowledge of possible risk factors for eating disorders has been
gained from studies of clinical populations. Perceptions of risk factors or correlates with
illness may be somewhat limited or distorted by the nature of the subgroup that has been
studied, because many individuals with eating disorders do not seek treatment. Epide-
miological studies have mainly examined prevalence, rather than specific risk factors.
These studies have focused on Caucasian females aged 14–40 yr, in whom eating disor-
ders have been believed to be more common (6). However, although clinical eating
disorders have been historically identified more often in non-Hispanic white females
than in other subgroups of the population, current data suggest that eating disorders occur
in a more diverse population, including males and individuals from lower socioeconomic
groups and from minority populations (36,37). Higher prevalence rates among specific
groups, such as athletes and patients with diabetes mellitus, support the concept that
increased risk occurs with conditions that impart great importance to dietary restraint and
weight concerns.
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Table 2 lists various risk factors associated with eating disorders. Sociocultural norms
set the stage and genetic factors probably affect susceptibility, but personal characteris-
tics and behavioral factors also contribute variably to individual risk. Personal character-
istics include both psychological and behavioral factors. Psychological risk factors
include low self-esteem, high levels of body dissatisfaction, high concern for appearance,
and lower scores on measures of emotional well-being (6,15,18). As a behavioral factor,
dieting has been found to be specifically linked to risk for eating disorders in community-
based studies. In a longitudinal study of London schoolgirls (of whom 31% were dieting),
about one-fifth of the dieters progressed to an eating disorder during a 12-mo period of
observation. The results correspond to an eightfold increase in the risk for meeting
diagnostic criteria for an eating disorder in dieters vs nondieters (38). Among the dieters,
those individuals subsequently diagnosed with an eating disorder had an increase in self-
reported depressive symptoms compared with the dieters who did not develop an eating
disorder. Depression was the only factor that discriminated between outcomes. Patton
(38) proposed that key influences, including societal pressures to attain low body weight,
operate to initiate dieting, rather than, specifically, the eating disorder. The individual
who develops an eating disorder as a consequence of dieting may have focused exces-
sively on body shape and weight, resulting in diminished self-esteem or other psychologi-
cal vulnerabilities.

In a 3-yr prospective analysis of sixth- and seventh-grade girls, Killen et al. (39)
examined the relationship between the onset of eating-disorder symptoms and baseline
measures on a variety of indices, including pubertal development, body mass index, and
questionnaires that addressed concerns with weight, dieting, and psychological charac-
teristics assessed by the Eating Disorder Inventory (EDI). Measured weight concerns,
based on the results of a questionnaire consisting of items ranking the degree of fear of
weight gain, worry about weight, diet history, and perceived fatness, were found to be
significantly associated with risk for onset of symptoms, although this measure also
correlated with both Restraint and relevant EDI subscales.

3.2. Degree of Food Restriction
The degree of food restriction, which can be evaluated by dietary assessment, may also

be an early indicator of increased risk. Comparison of food records from 18-yr-old
women in a nonclinical population, representative of a continuum of eating attitudes and
behaviors, revealed that reduced energy intake was the most notable dietary character-
istic associated with greater eating pathology (32,33).

Table 2
Various Factors Associated With Increased Risk for Eating Disorders

• Female gender • Dieting and other weight-control behaviors

• Family dysfunction • Low self-esteem

• Body dissatisfaction • Family history (i.e., genetic factors)

• Profession or pursuit that stresses main- • Diseases for which management involves
taining a certain body weight (i.e., dance, emphasis on diet and diet regulation (i.e.,
modeling, acting, athletics) diabetes mellitus, cystic fibrosis)
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3.2.1. NORMAL ENERGY REQUIREMENTS

Much has been learned about energy requirements and energy expenditure over the
last few years because of improved measurement technologies, such as the doubly
labeled water method. Normal levels of energy intake that are currently recommended
are at least 1600 kcal/d for very sedentary women and some older adults; at least 2200
kcal/d for teenage girls, active women, and sedentary men; and at least 2800 kcal/d for
teenage boys, many active men, and very active women (40). In the clinical setting,
individual energy requirements can be estimated with the Harris-Benedict equation
(41), which is:

Women: BEE = 655 + 9.6 (W) + 1.8 (H) – 4.7 (A)

Men: BEE = 66 + 13.7 (W) + 5 (H) – 6.8 (A)

where BEE = Basal energy expenditure (kcal/d), W = weight (kg), H = height (cm), and
A = age (yr). To estimate the average total daily energy expenditure, multiply BEE × 1.3.
To convert to kJ/d, multiply by 4.184.

In estimating the energy requirement, figures derived from this formula may overes-
timate the needs of sedentary women, underestimate the basal needs of athletic women,
and may also underestimate energy requirements for older men (>65 yr of age) (42,43).
The energy cost of exercise also has a potentially large effect on total daily energy
expenditure by further increasing the daily requirement. When comparing these figures
to reported estimates of energy intake, it is important to recognize that substantial
underreporting of energy intake has been verified with modern objective measures of
energy expenditure (44). The degree of underreporting of energy intake is higher in
overweight or obese (vs normal weight) individuals, women (vs men), and individuals
representing minority groups (vs non-Hispanic whites).

3.2.2. MACRONUTRIENTS

Current dietary recommendations for the distribution of energy among the macronu-
trients (e.g., carbohydrate, protein, fat) in adolescent and adult diets are that carbohydrate
should contribute 45–65%, protein should contribute 10–35%, and fat should contribute
20–35% of energy, in a dietary pattern that is composed of a variety of foods, such as grain
products, vegetables, fruits, low-fat dairy products, and sources of high-quality protein
(44). Dieters at risk of developing eating disorders typically modify their energy intakes
and food choices to a more extreme degree than is advised for healthy weight control (e.g.,
a deficit of 500–1000 kcal/d relative to energy expenditure). Individuals at risk for eating
disorders also often adopt various idiosyncratic eating behaviors, such as consuming
large amounts of diet soft drinks and caffeinated beverages in an effort to control hunger
despite semistarvation.

3.2.3. ADOLESCENTS

Clearly, not all those who purposely restrict dietary intake will develop an eating
disorder. As noted in Subheading 3.1., other personal, socioenvioronmental, and genetic
factors will influence whether a dieting adolescent or adult will develop an eating disor-
der. Distinguishing dieting behavior that is not developing into an eating disorder from
the intensive or extreme dieting that represents increased risk is particularly challenging
in the adolescent patient. Some impulsive eating behaviors, including occasional binges
or conspicuous overeating, are often a normal component of this phase of psychological
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and physical development. As an example, although vegetarian food patterns are com-
mon among patients with eating disorders (45), experimenting with alternative diets such
as vegetarianism is common among adolescents and should not necessarily be considered
abnormal.

3.3. Role of Patient’s Attitudes Toward Dieting,
Body Weight, and Food Selection

The patient’s attitude toward dieting, body weight, and food choices is an important
element that links dieting behavior with risk for eating disorders (12,15). Intense concern
with diet as it relates to the dieter’s gaining weight or becoming fat is the predominant
attitude in the individual at increased risk. The desire for thinness is the primary deter-
minant for food choices, which can be revealed with a thorough and empathetic inter-
view. In contrast, the dieter with lower risk of developing an eating disorder will exhibit
occasional “slips” or deviations from the diet without great psychological distress. Eating
in secret, as well as being unsatisfied with eating patterns, suggests the presence of
bulimia nervosa (46). Excessive concern with body image, because it has become a
measure of self-worth and a major determinant of mood, is a clear indicator of increased
risk for eating disorders in the dieter.

4. NUTRITION IN PREVENTION AND EARLY INTERVENTION

The primary factors that set the stage for development of eating disorders, such as
sociocultural pressures, self-esteem, and excessive dieting, are appropriate targets for
prevention efforts. Obviously, some of these factors are more amenable to change than
others. Recognition of risk factors and early identification of a developing problem are
feasible activities for those providing primary and preventive medical care. A general
guideline is to discourage strict dieting and instead to emphasize the benefits of increased
physical activity and healthful food choices as more effective approaches to weight
control in the long term, even if the patient is overweight. As described above, patients
at high risk for eating disorders have a singular and intense focus on diet and food choices
that is mainly directed toward calories, rather than nutrient composition or health ben-
efits. Working with a registered dietitian, patients at risk can learn to approach foods with
a more normal attitude, recognizing the many aspects of foods that relate to overall health
and enjoyment. For adolescents and school-age children, preventive efforts also need to
target the parents, who may express unwarranted concerns or attitudes toward a child’s
body weight or eating patterns and create an environment that unintentionally encourages
the development of eating disorders (18,47).

4.1. Anorexia Nervosa

For the underweight patient with subclinical or clinically diagnosable anorexia nervosa,
weight restoration is the most critical component of treatment (16). However, weight
restoration alone does not indicate recovery, and forcing weight gain without psychologi-
cal support and counseling is ill-advised.

Restoration of body weight in the underweight patient is usually best approached with
the goal of a slow, yet steady, rate of weight gain (16,48,49). Depending on the patient’s
initial level of energy intake, progressive increases at a rate of 200–250 kcal/wk (837–
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1046 kJ/wk) usually result in a goal weight gain of 0.5–1.0 kg/wk. During the process
of restoring normal body weight, accumulation of extracellular water may occur and is
clinically evident as edema. Most patients with anorexia nervosa have significant
osteopenia. The decrease in bone mineral density occurs soon after amenorrhea devel-
ops (50,51). Peak bone mass is a major determinant of the risk for osteoporosis, and the
majority of bone mineralization occurs in girls during the second decade, so emphasis
on weight restoration is critical in adolescent anorexia nervosa. Current evidence sug-
gests that improvement in bone mineralization in these patients is associated with weight
restoration and the resolution of hormonal abnormalities, and that the problem will not
be corrected by calcium supplementation or hormone therapy alone (52,53). Dietary
calcium plays a permissive role in osteoporosis: an adequate amount must be provided
by the diet if positive balance is to occur with correction of the hormonal abnormalities.
Basic principles and goals of nutrition intervention in anorexia nervosa are listed in
Table 3.

The nutritional counseling process in the early intervention and treatment of anorexia
nervosa consists of establishing and monitoring dietary and behavioral goals in a stepwise
manner, with the application of counseling strategies to help the patient expand his or her
diet. Typically, the patient is terrified of weight gain and may be struggling with hunger
and urges to binge eat, yet the food choices allowed (by the patient) are too limited to
enable sufficient energy intake. Thus, individualized guidance and a meal plan that
provides a framework for meals and food choices can be very helpful. Specific strategies
for effective nutrition intervention and counseling techniques have been described
(48,49). Cognitive restructuring, which involves challenging deeply held beliefs and
thought patterns with more accurate and healthy perceptions and interpretations, also
includes nutrition education and the provision of factual information regarding dieting,

Table 3
Basic Principles and Goals of Nutritional Intervention in Anorexia Nervosa

1. Increased energy intake to promote weight restoration, applying a weekly, stepwise
increase to achieve the goal weight gain (i.e., 0.5–1.0 kg/wk).

2. Specific meal plan and dietary guidelines to promote normalization of intake, including
some limitations on the number of foods that patients may refuse to eat and accommo-
dating patient preferences that permit nutritional adequacy and weight gain.

3. A new approach to food choices, based on nutrient contributions and other qualities, rather
than energy content.

4. Formerly forbidden foods introduced with reassurance and sensitivity to a fear of uncon-
trollable eating and weight gain.

5. Adequate dietary calcium to permit improved bone mineralization as weight is restored and
hormonal abnormalities are corrected.

6. Low-dose daily multiple vitamin with minerals especially if patients are chronically ill.

7. Avoidance of strategies to reduce energy intake and manage hunger (such as overuse of
caffeine-containing beverages, chewing gum) or promote energy expenditure (such as
excessive exercise).
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nutrition, and the relationship between starvation and physical symptoms. Nutrition
counseling begins with assessment and the development of short- and long-term goals,
as rapport and a trusting relationship develop, and extends over some time, with coun-
seling sessions scheduled at a frequency that is individualized for the patient and his or
her needs.

As a component of the intervention, nutrition education for anorexia nervosa patients
usually incorporates some type of food-group system as a theoretical basis for the food
plan that is developed. The goal is to teach a new approach to food choices, emphasizing
nutrient density (the contribution of essential nutrients such as protein, vitamins, and
minerals) or other health-promoting qualities, rather than to prescribe another rigid diet.
Working with a food plan in the outpatient or private practice setting, patients can be
guided toward increased quality and quantity of the diet (48,49). Formerly forbidden
foods are gradually introduced, using strategies such as including foods that have positive
attributes or planning the meal environment so that the fear of overeating can be managed.

4.2. Bulimia Nervosa

For the patient with bulimia nervosa, meal planning, encouraging a pattern of regular
eating, and discouraging dieting are all part of early intervention, in addition to teaching
about body-weight regulation, adverse effects of dieting, and physical consequences of
bulimic behavior (54). The primary goal of nutritional management is to normalize the
patient’s eating pattern, which is typically very chaotic and characterized by an overall
pattern of food rules, restrictions, or dieting, regularly interspersed with episodes of
binge eating and purging. Although many patients with bulimia nervosa desire weight
loss (whether or not they are truly overweight), it is important to communicate that the
primary goal of intervention is to normalize eating patterns and discontinue purging
behavior.

Cognitive–behavioral therapy (CBT), which is well established as an effective treat-
ment of bulimia nervosa, includes dietary guidance and nutrition education as core
components of the therapy (16,54) (see Chapter 2). The primary nutritional aspects of
CBT include education about the effects of dieting on the physical and psychological
problems, meal planning, encouraging a pattern of regular eating, and discouraging
dieting. Didactic nutrition education includes teaching about body-weight regulation,
energy balance, psychological and physiological effects of starvation, misconceptions
about dieting and weight control, and physical consequences of bulimic behavior.
Patients are encouraged to eat three planned meals (plus two to three planned snacks)
each day, with a minimum of 1500 kcal/d to prevent hunger, because hunger has been
shown to greatly increase susceptibility to binge eating. Helping the patient expand her
diet to begin to include forbidden foods (initially, under controlled circumstances) is
usually necessary and helpful. Severe and self-imposed dietary restraint regarding
specific food types and choices also promotes perpetuation of the binge-eating pattern.
Other strategies that are helpful include keeping food records, weighing no more than
once per week, and stimulus control (i.e., not shopping while hungry). Nutritional
counseling includes developing a food plan and individualized guidance with specific
dietary goals that are established and monitored as the diet is expanded and a regular
eating pattern is established. Additional counseling strategies have been previously
summarized (48,49).
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Many patients with bulimia nervosa benefit from detailed assistance with meal plan-
ning, reassurance with estimating portion sizes, and reinforcement in modifying abnor-
mal thoughts and beliefs about food and weight. Strategies to maximize meal satiety may
be helpful for the patient with bulimia nervosa (or even the anorexia nervosa patient of
the bulimic subtype) (48,49), as long as the importance of weight restoration in the low-
weight patient and adequate total energy intake are recognized and addressed. Well-
balanced meals with adequate amounts of fat and fiber, eaten while sitting down, are
examples of these strategies. Patients who are being weaned off laxatives need adequate
dietary fiber (from grains rather than from excessive amounts of raw vegetables and
fruits) to encourage normal gastrointestinal function. Fluid retention and dramatic weight
fluctuations should be anticipated following a reduction in vomiting and laxative and
diuretic abuse. Secondary hyperaldosteronism and reflex peripheral edema are the result
of volume depletion and dehydration (55), but this problem resolves with sustained
discontinuation of purging behavior. Working with individual food attributions and
beliefs is used as the basis for expanding the diet to include formerly forbidden foods
and to minimize food restrictions. As another example of specific strategies, food that is
preportioned and labeled with energy and nutrient content can provide some reassurance
to patients who are expanding their allowed food choices. Adding foods to formerly
restricted meals can be approached in a stepwise manner, beginning with one meal and
then moving on to the next. Table 4 lists basic principles and goals of nutrition interven-
tion in bulimia nervosa.

4.3. Eating Disorder Not Otherwise Specified
Eating disorder not otherwise specified (EDNOS) is a large and heterogeneous diag-

nostic category that is applicable for individuals who have clinically significant eating
disorders but who fail to meet all of the diagnostic criteria for the main eating disorders,
anorexia nervosa or bulimia nervosa. Eating-disorder patients with the EDNOS diagno-
sis are similar to those patients with anorexia nervosa or bulimia nervosa, but represent
a subclinical condition. For example, some women menstruate at a very low body weight,
possibly because of a biological adaptation to the low weight, although they are otherwise
comparable to the patient who meets the full diagnostic criteria for anorexia nervosa
(which includes amenorrhea for at least three consecutive menstrual cycles). Another

Table 4
Basic Principles and Goals of Nutritional Intervention in Bulimia Nervosa

 1. Regular pattern of nutritionally balanced, planned meals and snacks.

 2. Adequate energy intake in the meal plan, with the goal of weight maintenance.

 3. Adequate dietary fat and fiber intake, with the goal of promoting meal satiety.
 4. Avoidance of dieting behavior, excessive exercise, and associated strategies (such as

overuse of caffeine-containing beverages).

 5. Inclusion of formerly forbidden foods in the diet, with the goal of minimizing food
avoidances, using behavioral strategies.

 6. Dietary record keeping and review to assess progress and plan strategies.

 7. Weighing at scheduled intervals only.
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example is an obese individual who has lost a substantial amount of weight from extreme
and unhealthy eating patterns and cognitive distortions related to food and weight, but
whose current weight is in the normal range.

Because this is a heterogeneous group, the nutritional management of a patient with
a diagnosis of EDNOS is determined by the specific eating behaviors and attitudes and
clinical problems that are present. In general, the same issues, principles and treatment
strategies relevant to the other eating disorders are applicable to these patients.

4.4. Binge-Eating Disorder

BED (see Chapter 11) is included in the category of EDNOS at this time, until suffi-
cient evidence accumulates to support the specific diagnostic criteria for this disorder.
Patients with BED do not use purging behaviors on a regular basis, yet they binge eat
regularly, so they are typically obese. Patients with BED are usually identified when they
seek treatment for their obesity, rather than presenting for treatment of an eating disorder.
In fact, more than 20% of individuals seeking weight-loss treatment from university or
commercial programs report binge-eating problems and related psychological distress
(56). The characteristics and behaviors of patients with BED have been compared with
those of non-binge-eating obese patients in several studies, and a consistent finding is that
patients with BED are typically more obese than non-binge-eating obese patients (57).
Another consistent finding is that patients with BED, compared to non-binge-eating
obese patients, have an increased frequency of psychiatric symptoms and diagnoses
(mainly major depression), independent of degree of obesity (58). Also, a pattern of
dieting behavior preceding binge eating is not characteristic of patients with BED, in
contrast with the temporal sequence that occurs in the majority of patients with bulimia
nervosa. Approximately 50% of patients with BED report that they started binge eating
before they started dieting or trying to lose weight (59,60). Concern that dietary restric-
tion increases the susceptibility to binge eating may not be as relevant in the treatment
of BED, in contrast with anorexia and bulimia nervosa.

Patients with BED typically have a generalized and consistent lack of control over
their eating patterns and food choices, even when they are not binge eating. In the adap-
tation of CBT to the treatment of BED, the goal is reduced frequency of binge eating and
also a pattern of overall moderation of food intake. A framework or meal plan for regular
meals may be useful for many patients. The goal is to promote a healthy overall pattern
of eating and exercise, and achieving that goal is accomplished by planning and by
identifying and modifying maladaptive thoughts and beliefs that lead to overeating and
binge eating. Similar to the management of a patient with bulimia nervosa, nutritional
guidance emphasizes three planned meals and two to three planned snacks each day, no
more than a 3-h interval between meals or snacks, a varied and balanced diet, and food
servings that are of average portion size.

The vast majority of these patients are obese, and efforts that are focused solely on
eliminating binge eating have not been shown to result in weight loss in the majority of
patients with BED (60–64). Also, studies suggest that guidance toward energy restriction
through the application of behavioral weight-control strategies does not appear to exac-
erbate binge eating in these patients (61). However, the long-term effects on weight
management that may be achieved in these patients by behavioral intervention programs
that incorporate energy restriction are unknown.
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4.5. General Interventions
Attitudes about health, body weight, and self-esteem can also be addressed with

individual patients at risk as part of a prevention and early intervention effort. For
example, many patients need encouragement to accept themselves as they are. At critical
points and in susceptible individuals, attitudes about nutrition expressed by health pro-
fessionals, and even public health messages about diet and weight, can reinforce dieting
and weight concerns and can contribute to the development of eating disorders. Even
usual patient care activities such as the measurement of body weight and casual discus-
sion during the examination can reinforce, or possibly even counter, the societal pres-
sures that encourage inappropriate dieting. If not thoughtfully considered, these messages
can promote an unhealthy focus on body weight and diet composition. Sensitivity to
these issues should be reflected in the formulation of dietary or nutritional guidelines and
communications, particularly when addressing women and age groups at high risk.

4.6. Organized Efforts to Prevent Eating Disorders

Given the utility of preventing a chronic condition that can be challenging to treat,
the development of interventions to prevent eating disorders is an area of great interest.
As recently reviewed (18,65,66), developing and testing an organized effort to prevent
eating disorders involves some unique barriers and challenges. Because dieting behav-
ior and eating disturbances have been identified as important factors associated with
increased risk, several intervention programs have specifically focused on dieting
behavior (18,67). Other major targets have included improving self-esteem and self-
efficacy, and improving media-related knowledge, attitudes, and behavior. Eating dis-
order prevention programs can be generally grouped as either universal approaches,
such as those provided in schools or for other populations that include both high- and
low-risk participants, or targeted interventions that are aimed toward high-risk indi-
viduals or groups.

One of the major challenges in designing interventions is that the development of an
eating disorder in any given individual is known to be a heterogeneous process, with
numerous determinants and etiological factors contributing to risk (66). The sociocul-
tural environment, personal psychological characteristics, developmental events, fam-
ily environment, and various behavioral patterns all contribute in various degrees to the
development of the disorder. Unfortunately, prevention interventions have some con-
straints, targeting only a limited number of the various domains and risk factors.
Responses to any particular intervention are likely to reflect the applicability of the area
of focus to the members of the heterogeneous group who are the target of the efforts.
Also, the programs described in the current scientific literature are usually quite limited
in depth, especially those tested in classroom settings. The time frame of the intervention
and the follow-up is typically quite limited, and long-term outcomes are not available.
As recently summarized (66), the majority of these studies have not described a posi-
tive behavioral effect, although increased knowledge or attitudinal effects have been
observed in several studies.

4.6.1. UNIVERSAL APPROACHES

The majority of prevention programs that have been reported to date have been uni-
versal approaches, most often in a school and involving a curriculum as the intervention.
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For example, Killen et al. (68) investigated the effect of a prevention curriculum designed
to modify eating attitudes and pathological weight control behaviors in sixth- and sev-
enth-grade girls enrolled in four US middle schools. The goals of the curriculum were to
teach the harmful effects of unhealthful weight control practices, provide information on
alternative and healthier approaches (involving diet and exercise), and teach coping skills
for resisting adverse sociocultural influences that promote excessive dieting and thin-
ness. Although energy restriction was discouraged, some aspects of diet modification
were encouraged as a healthier approach (as an aspect of disease prevention), such as
choosing higher fiber, lower fat foods. Although a significant increase in knowledge
was observed in those who received the curriculum, there were no significant differences
between treatment and control groups for any measure of eating attitudes and unhealthful
weight-control practices (68).

In a study involving female university students, Huon (69) evaluated the effect of
peer-group discussions that focused on dieting and body image. Half of the groups were
instructed to focus on barriers that impede change in these areas (i.e., media promotion
of the thin image, poor self-esteem), whereas the remainder focused on strategies to
facilitate change. Facilitating strategies included participating in physical activities
that are enjoyed, identifying and pursuing broader life goals, learning to value individu-
ality, increasing self-confidence, and developing skills to resist social pressures. Par-
ticipants in the discussion groups that focused on helpful strategies to facilitate change
exhibited more changes toward developing a positive body image and giving up dieting.
In all cases, however, the discrepancy between actual and ideal weights remained
unchanged.

In another school-based approach targeting girls aged 11–12 yr, a 5-wk eating disor-
ders prevention program was compared to a control intervention focusing on increasing
vegetable and fruit intake (70). Both of the interventions promoted a decrease in dietary
restraint at 6 mo follow-up, and a marginally significant improvement in self-esteem was
observed in the eating disorders prevention arm.

A recently reported primary prevention study in a group of 500 seventh grade girls
utilized a universal approach that involved an 8- to 15-wk curriculum that emphasized the
recognition of sociocultural influences, improved body image, and media message inter-
pretation (71). Compared to a control group, the intervention group subjects reported a
significant improvement in measures of knowledge and body image at 6-mo follow-up.
However, eating-related behaviors, such as skipping meals and dieting, were unaffected
by program participation.

As an example of a universal approach applied in a community (rather than school)
setting, Neumark-Sztainer et al. (72) tested an eating disorders prevention intervention
in 226 Girl Scouts. This study focused on improving body acceptance and interpretation
of media messages about body image. At 3-mo follow-up, the program was found to have
a significant positive effect on media-related attitudes and behaviors, including internal-
ization of sociocultural ideas. However, significant changes were not noted for dieting
behaviors in response to the intervention.

4.6.2. TARGETING HIGH-RISK GROUPS

Targeting the intervention toward individuals at high risk has been suggested to be
a more efficacious approach, and a few such programs have been tested and reported.

1_04_Rock_041_058_F 10/08/2004, 1:35 PM54



Chapter 4 / Prevention of Eating Disorders 55

In a randomized controlled study, adolescent girls with body-image concerns (N = 148)
were assigned to a healthy weight-control intervention, dissonance-based intervention,
or wait-list group and were followed for 6 mo (73). The dissonance-based intervention
involves a series of verbal, written, and behavioral exercises encouraging participants
to critique the thin-body ideal, aiming for a reduction in thin-ideal internalization.
Participants in both interventions reported decreased thin-ideal internalization, nega-
tive affect, and bulimic symptoms at follow-up. However, no effects on body dissat-
isfaction or dieting were observed, and effects diminished over time. Using a variety
of communication modalities, other targeted prevention programs are being developed
and tested. For example, Zabinski et al. (74) developed an Internet-based eating disor-
ders prevention program that is currently under study, targeting high-risk female uni-
versity students.

4.6.3. INTEGRATED PROGRAMS

A current view is that it may be feasible, and also desirable, to integrate the prevention
of eating disorders and obesity (75), particularly in the interventions aimed toward adult
women and adolescents. With the concurrent high prevalence of both obesity and patho-
logical weight-control practices that may lead to eating disorders, especially in these
subgroups, integrated prevention programs that promote healthy eating attitudes and
behaviors may be an appropriate approach. Irving and Neumark-Sztainer (75) note that
such a program could conceptually and practically include behavioral targets, such as
reducing unhealthy weight control practices (e.g., binge eating, excessive restraint) and
promoting healthy eating and physical activity practices (e.g., regular meal patterns,
reduced intake of energy-dense foods, increased physical activity). Another area of focus
that is relevant to both eating disorders and obesity is media literacy, which involves
becoming a critical, active consumer of media messages. Media messages promote atti-
tudes and behaviors that contribute to risk for both eating disorders and obesity, and
restructuring attitudinal and behavioral responses to these messages may help to reduce
the risk for these weight-related problems.

5. CONCLUSION

Nutritional intervention in patients with eating disorders, or in those at increased risk
for eating disorders, presents some distinct challenges. Altered nutritional status and
disordered eating patterns contribute to the protracted course experienced by some
patients and the development of irreversible sequelae, such as bone loss. Current evi-
dence suggests that preventive efforts addressing the crucial nutritional issues are likely
to face some barriers, such as the multifaceted etiologic factors that contribute to the
development of the disease, and some of these influencing factors may not be amenable
to change. However, the link between dieting, food restriction, and risk for eating
disorders is well established, and the importance of addressing these issues in the patient
at risk cannot be overstated, given the severity of the adverse medical and psychological
consequences that may result. Both eating disorders and obesity are weight-related
problems that are linked by behavioral and attitudinal factors that must be addressed,
and linking these targets in an effort to promote healthy weight management is a feasible
and promising new area of discussion and research.
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5 Anorexia Nervosa

Steven J. Romano

KEY POINTS

• Anorexia nervosa occurs primarily in teenage and young adult women, but
males are also affected. The affected individuals are generally members of
middle and upper socioeconomic strata.

• Diagnostic criteria have been established in the Diagnostic and Statistical
Manual of Mental Disorders (DSM) by the American Psychiatric Associa-
tion. Patients often deny having the behaviors and may hide them.

• Anorexia nervosa is commonly associated with psychiatric comorbidities,
such as depression and anxiety. Many have obsessional ideation and com-
pulsive, eating-related behaviors.

• Medical complications can be life threatening.

1. INTRODUCTION

This chapter reviews the clinical syndrome of anorexia nervosa, including prevalence,
psychiatric comorbidity, differential diagnosis, and associated medical complications
(Table 1).

Anorexia nervosa is a disorder best conceptualized as a clinical syndrome because a
single, specific etiology is lacking. Although recent sociocultural pressures have per-
haps contributed to an increased prevalence, and at least to a much greater and often
sensationalized focus in the media, the disorder is not new. Descriptions of anorexia in
the medical literature were evident as early as the 17th century. These were antedated
by colorful descriptions of the ritual of self-starvation, a striking feature of the currently
conceptualized syndrome, in the stories of medieval Christian saints. Perhaps the ear-
liest medical report of anorexia nervosa was that of Richard Morton, whose detailed
descriptions of a “nervous consumption” appeared in his textbook Phythisiologia, seu
Exercitationes de Phthisi (later translated into English and subtitled A Treatise of Con-
sumptions) in 1689 (1). Morton’s attention focused substantially on the physical mani-
festations of the disorder, and he noted with curiosity the absence of fever or other signs
of known disease. In 1860, Louis-Victor Marce described a “hypochondriacal delirium,”
underscoring a significant psychiatric contribution to the condition (2). Continued focus
on the psychological aspects of anorexia was apparent in Charles Laseque’s article “L’
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anorexie hysterique” in 1873 and was complemented by the description of the physical
consequences of starvation by William W. Gull (3,4). It was not until the second half of
this century, however, and after more classic psychoanalytic formulations (such as
refusal to eat interpreted as the fear of oral impregnation) failed to effect treatment
course that a fundamental shift in our understanding of anorexia nervosa occurred. This
was catalyzed by the writings and insights of Hilda Bruch, who psychotherapeutically
explored the emotional machinations of her patients (5). Her elaboration of a number of
central psychological features revolutionized our view and advanced our nosological
categorization of anorexia nervosa specifically and the eating disorders in general.
Bruch highlighted features of anorexia nervosa that helped to distinguish the syndrome
from other psychiatric or physical disorders that may have certain elements, such as
weight loss, in common. She underscored a body-image disturbance, seen to variable
degrees and sometimes to near-delusional proportion, as well as cognitive distortions
and inaccuracies that influence the anorexic’s interpretation of somatic stimuli. The
latter, she purported, was associated with the anorexic’s denial of the need to eat and of
the complications of starvation. Bruch highlighted the patient’s sense of personal inef-
fectiveness, a feature common to many suffering from this disorder. As is apparent,
many of the aforementioned features of anorexia nervosa illustrated by Bruch persist as
key elements in our current psychiatric research criteria.

2. PREVALENCE

Anorexia nervosa occurs mainly in females, with approx 5% of patients being male
(6–8). Although onset of anorexia nervosa beyond the late 20s or early 30s is recognized,
the majority of patients present to the physician during adolescence or college age.

Table 1
Chapter Overview

1. Introduction
2. Prevalence

2.1. Racial Background
2.2. Population Surveys
2.3. Family Studies

3. Psychiatric Comorbidity
3.1. Mood and Anxiety Disorders
3.2. Personality Disorders
3.3. Psychosis

4. Description of the Disorder
5. Differential Diagnosis
6. Medical Complications

6.1. Hematologic and Electrolyte Abnormalities
6.2. Chemistry Abnormalities
6.3 Gastrointestinal Complications
6.4. Long-Term Complications

7. Conclusion
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Certain groups appear to be at particular risk for developing clinically significant disor-
dered eating and thus have the potential for such behavior to evolve into anorexia nervosa.
Most have experienced a period of nutritional restriction that may be either willful or
situationally imposed. Regarding the former, voluntary dieting in an attempt to achieve
a more attractive appearance, a prevalent behavior in Western culture and particularly
among young females who are more vulnerable to societal pressures and media images,
is probably the most frequent antecedent. Restrictive dieting accompanying attempts at
improving performance lend greater risk to those in such professions as ballet and gym-
nastics or, in the case of males, those engaged in sports such as wrestling. In this setting,
weight-reducing and body-changing behaviors may be supported and, in fact, encour-
aged by authority figures, such as coaches and parents. Interestingly, in males who
engage in eating-disorder behaviors to enhance performance, the behavior generally
remits following the disengagement from the activity. This may, in part, be owing to
the lack of peer support for weight manipulation that is not in the service of performance
augmentation. Regarding severe nutritional restriction that is situationally imposed, the
possibility of establishing disordered eating patterns has been described in some patients
following surgery or a period of significant medical illness. Keys best illustrated the
induction of eating-disorder behavior and other psychological morbidity through sus-
tained nutritional restriction in a study conducted on a group of healthy males (9). In that
study, disordered eating behavior more typical of patients with primary anorexia was
expressed in a significant proportion of males and was accompanied by frequent depres-
sive symptoms, highlighting the noxious effects of severe caloric restriction.

2.1. Racial Background

Earlier reviews and general clinical experience reflect a predominance of cases occur-
ring in Caucasians and those in the middle to upper socioeconomic strata. The author’s
experience directing a busy outpatient clinic in a large metropolitan center is that there
appears to be a growing number of patients in non-white populations. This is especially
true of those minorities who have assimilated to the dominant culture and who are
from families in higher socioeconomic classes. Prevalence data need to be derived from
minority populations, such as African-Americans and Hispanics, to support this clinical
impression.

2.2. Population Surveys
A number of studies have attempted to quantify the prevalence and incidence of

anorexia nervosa. In a survey of school girls in London ages 12–18, the overall prevalence
was 1 severe case in approx 200 girls with 1 case per 100 girls in the age range of 16 to
18 yr (10). The findings of a few studies reflect the clinical impression that anorexia
nervosa may be increasing in prevalence over the past few decades. Theander, examining
the incidence of anorexia in a region of Sweden from 1930 to 1960, described an inci-
dence of 0.24 per 100,000 population per year but underscored a rather sharp rise during
the prior decade (1951–1960) (11). In Monroe County, New York, the incidence of 0.35
per 100,000 population between the years 1960 and 1969 increased to 0.64 per 100,000
in the years 1970–1976 (12). A Swiss study that reviewed case histories of anorexia and
sampled three decades illustrated a significant rise in incidence: 0.38 per 100,000 for the
years 1956–1958, 0.55 per 100,000 for the years 1963–1965, and 1.12 per 100,000 for
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the years 1973–1975. Again, these studies together appear to substantiate a trend of
increasing incidence and prevalence suggested by clinical experience.

2.3. Family Studies
A number of family studies demonstrate a familial contribution to the development of

anorexia nervosa. In a study by Holland et al., concordance rates were 9 out of 16 for
monozygotic twins and 1 out of 14 for dizygotic pairs (13). An earlier study by Theander
presented a calculated 6.6% risk for a female sibling of an anorexic proband (11). These
findings are striking given the relatively rare occurrence of the disorder in the general
population. In a comparison of families of anorexic probands with families of
nonanorexic, psychiatrically disordered probands, increased rates of the eating disorders
(including anorexia nervosa and bulimia nervosa) was reported by Strober in the first- and
second-degree relatives of those subjects (14). More recent studies by Lilenfeld et al.
(15), Stein et al. (16), Fairburn et al. (17), and Strober et al. (18) further confirm that
anorexia, as well as bulimia, is strongly familial. Halmi, in an interesting study that
compared 57 mothers of anorexics with mothers of age- and gender-matched controls,
found a significantly higher rate of obsessive–compulsive disorder (OCD) in the mothers
of anorexics (19). This finding resonates with the noted obsessional preoccupations and
ritualistic behaviors that are characteristic of many anorexic patients. Interestingly, the
role of serotonin in disturbances of appetitive behavior, as well as its putative link to
obsessive–compulsive syndromes, perhaps suggests a spectrum of disorders character-
ized by serotonergic dysfunction. Significant comorbid affective psychopathology, as
well as a noted elevation of the prevalence of affective disorders in families of anorexic
probands, adds further support to this hypothesis.

3. PSYCHIATRIC COMORBIDITY

Comorbid psychiatric symptomatology is not uncommon in patients presenting with
anorexia nervosa. Such symptoms must be distinguished from other coexisting syn-
dromes that often require separate and specific intervention adjunctive to management
of the eating disorder. A wide array of psychiatric features may be observed, including
anxiety, depressed affect and mood, obsessive–compulsive symptoms, and features of
personality disorders. Many of these “features” may be conceptualized as dimensions of
the primary eating disturbance, rather than true comorbid syndromes, and some may be
worsened or modified by the physiological consequences of starvation, malnourishment,
and purging behaviors.

3.1. Mood and Anxiety Disorders
Anxiety is prominent and is often expressed in terms of phobic avoidance, for instance,

of certain foods, types of clothing, or situations involving meals. The majority of anorexics
present with some degree of affective disturbance, most often sadness, although they
frequently deny a depressed mood. This denial of a depressed mood may reflect the
anorexic’s general level of denial, especially in the early phases of evaluation and treat-
ment. It is not unusual to observe a constricted, even bland affective display, perhaps most
frequently encountered in the more emaciated patient and possibly reflecting a compro-
mised physical condition. Certainly, a percentage of these patients present with signifi-
cant depressive symptomatology, and some meet criteria for major depression. The latter
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group clearly has treatment implications, particularly when associated with thoughts of
suicide or a significant past history of severe depressive episodes.

Obsessive–compulsive symptoms are often closely linked to primary eating-disorder
pathology. Many of the preoccupations or obsessional ideas expressed by the anorexic
patient are directly associated with diet, body shape, and weight. Similarly, most com-
pulsive, even ritualistic behaviors pertain to the preparation and ingestion of meals,
dieting, weighing, and exercise. Still, a significant number of anorexics may present with
obsessions or compulsive behaviors distinct from eating- or weight-related concerns,
with a noticeable minority meeting the criteria for OCD.

Some studies have examined more formally the incidence of comorbid psychiatric
disorders in patients with anorexia nervosa. In more recent studies, Toner et al. cited a
40% lifetime history of depression in a 5- to 14-yr follow-up involving 47 individuals,
which compared with a 12% rate in controls (20). A lifetime history of 68% was esta-
blished by Halmi et al. (19) in a 10-yr follow-up of 62 anorexics. This compared with a
rate of 21% in the control population. An earlier survey by Gershon found the diagnosis
of major depression in 13 (54%) of the anorexic patients studied. The aforementioned
studies are referenced to emphasize the frequent association of clinically significant
affective disturbance in patients with anorexia nervosa.

Both Toner et al. (20) and Halmi et al. (19) assessed the prevalence of anxiety disorders
in their studies, including OCD, generalized anxiety disorder, and phobias. The lifetime
prevalence of anxiety disorders in these two studies was remarkably similar: 65% in the
Halmi study and 60% in the Toner study, with the most commonly encountered disorders
being social phobia and OCD. Regarding social phobia, Halmi found a lifetime preva-
lence of 34%. In the same study, the lifetime prevalence of OCD was 26%. Additionally,
Thiel et al. (21) found that 37% of 93 patients who met DSM-III-R criteria for anorexia
nervosa or bulimia nervosa also met the criteria for OCD and suggested that the preva-
lence may be correlated with the severity of the eating disorder. The latter would imply
that in severe cases of anorexia, OCD should be addressed early in the evaluation process
because the treatment plan and outcome may be influenced by this concomitant condition.

3.2. Personality Disorders

Certain personality characteristics may also be evident, especially those associated
with the anxious cluster of personality disorders described in the DSM. These include
avoidant traits, perfectionism, and other obsessional characteristics and dependent fea-
tures. Anorexics of the bulimic subtype may exhibit traits associated with the dramatic
cluster of personality disorders, including impulsive behavior and borderline features.

The assessment of comorbid personality disorders in patients with anorexia nervosa
has varied widely and reflects, to some degree, the methods and instruments used and the
fact that the presence of significant axis I psychopathology can influence the presentation
of “personality” features. Recently, a few published studies employed DSM-III-R crite-
ria and utilized more structured interview techniques for assessment of personality dis-
orders. Gartner et al. (22) noted a 33% incidence of personality disorders in restricting
anorexics compared with 80% in the study by Wonderlich et al. (23), 23% in the study
by Herzog et al. (24), and, most recently, 23% in a study by Braun et al. (25). All of these
rates pertained to restrictor-type anorexics. In the Braun et al. study, all personality
disorders diagnosed in anorexic restrictors were from the anxious cluster of personality
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disorders. Interestingly, 38% of the bulimic-subtype anorexics met criteria for a person-
ality disorder in the dramatic cluster, which was similar to the incidence of these person-
ality disorders in the normal-weight bulimics studied.

3.3. Psychosis
Psychoticism is rare in anorexics, although, historically, the syndrome was once specu-

lated to be a forme fruste of schizophrenia. Of note, the degree of body-image distortion
in some anorexics may appear to be of delusional proportion, but, again, the disturbance
is circumscribed to areas central to the primary eating disorder.

4. DESCRIPTION OF THE DISORDER

The diagnostic criteria for anorexia nervosa are summarized in Table 2. This includes
descriptions of the two subtypes: restricting type and binge-eating/purging type.

The most striking behavior in individuals with anorexia nervosa is the persistent and
willful restriction of intake that can lead to death in 5–7% of patients within 10 yr of the
onset of their disorder. Another distinguishing psychological feature is the irrational fear
of becoming fat, frequently in concert with a grossly distorted view of one’s self as
overweight. This persists even in the presence of severe emaciation and in the face of life-
threatening medical sequelae. The patient often exhibits a phobic response to food,
particularly fatty and other calorically dense items. Anorexics develop an obsessive
preoccupation with food, eating, dieting, weight, and body shape, and they frequently
exhibit ritualistic behaviors involving choosing, preparing, and ingesting meals. An
example of ritualistic behavior is cutting food into very small pieces or chewing each bite
a specific number of times.

Early in the course of the illness, a patient begins to restrict many food items, as is
typical of most dieters. As the disorder progresses, though, the anorexic’s menu becomes
grossly constricted and she develops greater rigidity. Minor variation in meal content can

Table 2
Diagnostic and Statistical Manual of Mental
Disorders Diagnostic Criteria for Anorexia Nervosa

1. Refusal to maintain body weight at or above a minimal normal for height and age.
a. Weight loss leading to less than 85% of expected body weight.
b. Lack of weight gain with growth leading to less than 85% of expected weight.

2. Intense fear of weight gain or becoming fat, despite being underweight.

3. Disturbed weight and shape perception.
a. Undue influence of body weight or shape on self-evaluation.
b. Denial of seriousness of current low body weight.

4. In postmenarcheal females, absence of at least three consecutive menstrual cycles without
hormone administration.

5. a. Restrictive type: During current episodes, the patient does not regularly engage in binge
eating or purging.

b. Binge-eating/Purging type: During current episodes, the patient regularly engages in
binge eating or purging.
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produce tremendous anxiety. Unlike the average dieter, the anorexic continues her pur-
suit of thinness to an extreme and becomes dependent on the daily registration of weight
loss. This fuels even more restrictive dieting. Extreme dieting is often complicated by
other weight-reducing behaviors. Exercise is frequently compulsive and hyperactivity in
underweight patients is a curious but often encountered concomitant. Weakness, muscle
aches, sleep disturbances, and gastrointestinal complaints, including constipation and
postprandial bloating, are common physical findings. Amenorrhea, reflecting endocrine
dysfunction, is present in females, and lack of sexual interest is frequently observed in
both males and females.

Some anorexics engage in bulimic behaviors, including binge eating and purging.
Often, purging behavior, such as self-induced vomiting or the misuse of laxatives and
diuretics, is seen in the absence of binge eating. The coupling of purging with self-
starvation compounds the medical consequences of the disorder. Furthermore, as a mani-
festation of their denial, anorexics generally minimize their symptoms and the negative
consequences of their disorder and are thus rarely motivated for treatment. Unfortu-
nately, denial, as well as the aforementioned characteristics of the illness, is intensified
with weight loss, frustrating attempts at engaging the patient in a meaningful therapeutic
process. Family and friends become increasingly anxious, even angry, as their loved one
regresses and their efforts are thwarted by mounting opposition. Superficial compliance,
as is sometimes seen, belies a profound resistance.

Psychosocial dysfunction is common in patients with anorexia. Although educational
accomplishments are often seen in adolescent patients, social relations become increas-
ingly constricted, and sexual interest is generally diminished or absent.

Those familiar with patients suffering from anorexia nervosa or who have attempted
to treat them will immediately admit to the tenacity of their patients’ distorted beliefs.
Through the efforts of those dedicated to the study and management of anorexia nervosa,
earlier recognition of potentially dangerous eating behaviors and improved treatment
strategies should help both the clinician’s task and the sufferer’s outcome.

5. DIFFERENTIAL DIAGNOSIS

The classical features of anorexia nervosa—that is, the intense fear of becoming fat
coupled with the relentless pursuit of thinness—is generally absent in medical and psy-
chiatric conditions that might confound the diagnosis. The term anorexia, which itself
refers to absence of appetite, is a misnomer in the case of the syndrome of anorexia
nervosa. True anorexia, such as that which might be seen in many medical conditions or
diseases, would be accompanied by telltale signs or symptoms of those illnesses (e.g., as
in gastrointestinal disease or many cancers).

Lack of appetite or decreased intake, with or without subsequent weight loss, is
encountered in a number of psychiatric disorders, such as depression, hysterical conver-
sion and other psychosomatic disorders, schizophrenia, and certain delusional disor-
ders. Each of these is associated with a cluster of other substantiating symptomatology.
Examples include persistent mood disturbance and associated depressive ideation in
major depression, fear of choking in a patient with globus hystericus, or fear of poison-
ing, predicated on false belief or delusional ideation, in patients with paranoid delusions.
Some patients with OCD may exhibit what appear to be bizarre behaviors around food,
eating, or meal preparation, but, on further exploration, their behavior is in response to
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obsessional ideation (e.g., the fear of contamination). Such patients, in contrast to those
with anorexia nervosa, generally admit their discomfort with the need to perform such
compelling and often excessive or senseless acts. In summary, although comorbid psy-
chopathology may be encountered in patients with anorexia nervosa, including symp-
toms of depression or OCD, the hallmark of anorexia nervosa (i.e., the morbid fear of
becoming fat and the relentless pursuit of thinness) is absent in the aforementioned
psychiatric syndromes. In none of these syndromes does the goal of weight loss drive
the behavior.

6. MEDICAL COMPLICATIONS

The majority of the medical consequences, including physiological and metabolic
changes, that are observed in anorexia nervosa, are present in starvation states or are a
direct result of purging behaviors. With nutritional rehabilitation and the discontinuation
of purging behaviors, these aberrations can be expected to resolve.

6.1. Hematological and Electrolyte Abnormalities
Common abnormalities in hematopoiesis include leukopenia with a relative leukocy-

tosis. With nutritional rehabilitation, the depressed white cell count returns to normal and
does not require further medical workup. Metabolic alkalosis with associated hypokale-
mia, hypochloremia, and elevated serum bicarbonate is frequently seen in patients who
induce vomiting. A metabolic acidosis may be encountered in some patients who abuse
large quantities of stimulant-type laxatives. Volume depletion associated with dehydra-
tion in those who fast or purge can increase aldosterone, leading to potassium excretion
from the kidneys, which results in hypokalemia. In addition, this indirect renal loss of
potassium can compound direct loss through self-induced vomiting. The aforementioned
electrolyte disturbances are often associated with the physical symptoms of lethargy and
weakness.

Emaciation and electrolyte disturbances can be associated with other significant
abnormalities, especially in those patients who purge. An electrocardiogram may show
flattening or inversion of T-waves, ST-segment depression, and a prolonged QT inter-
val. Severe hypokalemia can lead to serious arrhythmias and the risk of cardiac arrest.
The risk of heart failure is associated with the injudicious rapid refeeding of emaciated
anorexics and must be avoided during the period of weight restoration.

6.2. Chemistry Abnormalities
Laboratory tests reflecting liver function may reveal elevation of serum enzymes, most

likely indicating some degree of fatty degeneration. This may be observed in the state of
emaciation as well as during the period of refeeding. In younger patients, serum choles-
terol levels may be elevated. Carotinemia, which normalizes with weight restoration, is
often seen in malnourished anorexics. Parotid gland enlargement and an associated eleva-
tion in amylase are often seen in anorexic patients who binge and self-induce vomiting.

6.3. Gastrointestinal Complications
Delay in gastric emptying because of extended caloric restriction may cause a sense

of postprandial discomfort and early satiety. Both are frequently observed and contribute
to the persistence of restricting behavior in anorexia nervosa. Constipation caused by
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fluid and caloric restriction is common and frequently requires management strategies.
In patients who self-induce vomiting, gastritis and esophageal erosions are possible
complications. Acute gastric dilatation and esophageal rupture are rare medical emergen-
cies and can lead to shock and death in patients who binge.

6.4. Long-Term Complications

In those patients whose illness persists for several years or longer, the risk of oste-
oporosis evolves. The degree to which bone density can be reversed with sustained
nutritional rehabilitation is unclear. Chronic gynecological abnormalities, such as amen-
orrhea, can lead to difficulty in conceiving. This author has treated several cases of
anorexics who have been prescribed fertility agents to compensate for difficulty in con-
ceiving, the latter clearly linked to the compromised medical condition associated with
the primary eating disorder. This situation can lead to complicated pregnancies and
premature births. In such cases, it is imperative that infertility specialists ensure that
presentation difficulties are not linked to anorexia nervosa in an underweight patient with
a history of amenorrhea or irregular menses. Other long-term complications include
skeletal-muscular injuries, such as sprains and fractures, resulting from compulsive
physical exertion in a compromised patient, and the persistence of a generally compro-
mised medical state.

7. CONCLUSION

Anorexia nervosa is a severe psychiatric disorder of unclear etiology associated with
significant morbidity and mortality. Over the past few decades, greater research focus
and the attempts by many to delineate effective treatment strategies has led to earlier
recognition, as well as the flourishing of treatment centers to address the spectrum of
eating-disorder psychopathology. An apparently increasing incidence of anorexia ner-
vosa over the past several decades has been described in a few prevalence studies.
Unfortunately, Western society’s continued emphasis on the achievement of a slim
profile along with the desire to complement thinness with muscular fitness as a key
feature of female attractiveness ominously predicts a greater pressure to diet and exer-
cise excessively. This pressure to diet and exercise leads to a heightened possibility of
developing clinically significant eating disorders in vulnerable individuals. With the
recognition of the chronicity of some features of anorexia nervosa, particularly disor-
dered attitudes regarding body shape and food, there is a need in the mental health field
to vigorously research the biological underpinnings of anorexia, establish more effective
psychotherapeutic interventions and pharmacological therapies, and, perhaps most
importantly, outline preventive strategies aimed at populations at risk.
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6 Treatment of Anorexia Nervosa

L. K. George Hsu

KEY POINTS

• It is challenging to engage the patient in therapy.
• The family needs to be engaged in therapy.
• Goals of therapy are weight restoration, normalization of attitudes, normal-

ization of eating pattern, correction of physical complications, and weight
maintenance.

• Inpatient therapy is likely to be required initially.
• Treatment is time consuming. It requires patience and persistence. The

expertise of the therapist is an important component of therapy.
• The potential for relapse needs to be considered as part of therapy.

1. INTRODUCTION

Anorexia nervosa, although it continues to be a relatively rare disorder (1), has one
of the highest mortality rates among psychiatric disorders (2,3).

Despite intense research, the pathogenesis of anorexia nervosa remains elusive. Vari-
ous genetic studies (4–9) have yet to identify candidate genes for anorexia nervosa, and
the role of various neurotransmitters and peptides in the pathogenesis of anorexia ner-
vosa remains unclear (10,11). However the increase of the incidence of anorexia nervosa
(1,12), particularly in non-Western cultures (13–16), suggests that cultural factors are
likely to be involved.

Various suggestions for specific targets of treatment for anorexia nervosa (17–20)
have yet to be formally tested and studied. Furthermore, very few controlled treatment
studies have been conducted since the publication of the first edition of The Manage-
ment of Eating Disorders and Obesity. Treatment of anorexia nervosa, therefore, con-
tinues to be largely empirical and should focus on the major areas of impairment.
Treatment of an anorectic patient can sometimes be an exasperating experience for the
clinician because of the patient’s tendency to deny illness, to defy treatment recommen-
dations, to sabotage treatment plans, and sometimes to be openly hostile towards her
care givers. Despite these impediments, the learning experience gained through the
treatment process can be very rewarding. A step-by-step approach to the management
of a patient with anorexia nervosa is described in this chapter (Table 1).

2_06_Hsu__071_084_F 10/08/2004, 1:38 PM71



72 Part II / Anorexia Nervosa

2. MAKING A DIAGNOSIS

The fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV) (21) provides a set of criteria for the diagnosis of anorexia nervosa (see Chapter 5).
Clinicians are sometimes confused by the lack of clear distribution between the two
subtypes of anorexia nervosa, restrictive and bulimic, and among anorexia nervosa and
bulimia nervosa, and binge-eating disorder (see Chapter 12). The clinical features are
summarized in Table 2. In addition, although controversial, the criteria may be too rigid
regarding the presence of ammenorhea and weight phobia.

Another potential source of diagnostic confusion is the presence of menstrual cycles
even in some very emaciated, usually chronic, anorectic women. For this reason, several
investigators have questioned whether amenorrhea should be a necessary criterion for the
diagnosis of anorexia nervosa (22). Therefore, it seems reasonable that if a patient fulfills
all other DSM-IV criteria for anorexia nervosa except for the presence of amenorrhea,
a diagnosis of anorexia nervosa should still be given, and the patient treated accordingly.

A third potential source of confusion is the clinical status of partial syndromes and the
subtyping of anorexia nervosa. There is some evidence that partial anorexia nervosa and
full anorexia nervosa may be very similar in terms of clinical features and outcome (23).
As well, separation of anorexia nervosa into the restrictive subtype (ANR) and bulimic
subtype (ANBP) may not be very meaningful because crossover from ANR to ANBP is
common in follow up studies (24,25). Clinicians should therefore treat partial syndrome
anorexia nervosa and subtypes of anorexia nervosa with equal vigor.

Finally, recent reports, mostly from East Asia (26), suggest that the characteristic
“weight phobia” may not always be present in anorexia nervosa patients who otherwise
fulfill all criteria. Overall, this absence of weight phobia is probably encountered in less

Table 1
Chapter Overview

1. Introduction
2. Making a Diagnosis
3. Engaging the Patient and Family
4. Evaluating the Patient
5. Setting Treatment Goals

5.1.  Weight Restoration
5.2.  Normalization of Attitudes
5.3.  Normalization of Eating Pattern
5.4.  Correction of Physical Complications
5.5.  Weight Maintenance

6. Determining the Treatment Setting
7. Restoring Weight and Improving Eating Habits
8. Changing Dysfunctional Attitudes
9. Working With the Family

10. Pharmacotherapy and the Treatment of Concurrent Disturbances
11. Preventing Relapse
12. Outcome
13. Conclusion
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than 10% of cases in this country. Furthermore, some patients who initially denied weight
phobia or otherwise do not meet full criteria may later become full syndrome cases. When
making a diagnosis of anorexia nervosa when weight phobia is absent, the clinician must
be careful to rule out physical causes of weight loss. Patients who lack a physical cause
for weight loss should be considered to have anorexia nervosa because some patients
might be helped at an earlier stage in their illness. Therefore, patients who do not meet
full criteria should always be offered treatment.

Because anorexia nervosa is much more common in females than in males, the female
pronoun is used in the following discussion. Nevertheless, males also can have anorexia
nervosa, and most of the discussion generalizes to males.

3. ENGAGING THE PATIENT AND FAMILY

Usually the anorexia nervosa patient is not concerned about her illness, and some-
times even the family may not be aware of the serious consequences of the illness. Some
recent attempts (27) have been made to assess the patient’s readiness to change based on
a transtheoretical model of change (28). Briefly, according to this model originally
designed for smoking cessation, patients may be classified into five stages according to
their readiness to change. The five stages are precontemplation, contemplation, prepa-
ration, action, and maintenance. Most patients with anorexia nervosa, when first seen by
a physician, are probably in the precontemplation or contemplation stage (29). Some
investigators have suggested matching treatment to stage of change (27), but this strat-
egy requires more study.

To increase the patient’s awareness of her own illness and its serious consequences,
it is probably best to take a nonconfrontive psychoeducational approach. Sharing infor-
mation about anorexia nervosa in a matter-of-fact way such as its prevalence (“you are
not the only person with this problem”), clinical features, intermediate and long-term
outcome (“eventually the consequences of self-starvation may catch up with you”),
treatment goals and approaches (“how you can feel better about yourself without starving
yourself”) may increase the patient’s motivation to change. In younger patients, it is
imperative to speak to the parents (after getting the patient’s permission) about these
same issues.

Sometimes the patient and the family may find it helpful to contact other patients and
families through local self-help organizations (see Chapter 8). Books such as The Golden
Cage (30), Fat Is a Feminist Issue (31), or Fasting Girls (32) may also be helpful.

4. EVALUATING THE PATIENT

At the initial evaluation, the patient’s height and weight should be measured. A history
of weight and menstrual function changes before and after onset of illness, along with a
history of the eating pattern (meals eaten, items of food eaten, binge eating, vomiting,
laxative abuse, diet pills or diuretic abuse, and cigarette, alcohol, and substance use) and
exercise and activity pattern, should be obtained from the patient. Sleep patterns, social
and interpersonal relations, and work or school performance should also be assessed. If
possible, a family member or friend can serve as an independent informant to help refine
this history. This is especially important when denial accompanies the patient’s illness.
Such informants are also useful in treatment planning.
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Anorexia nervosa is often associated with other psychiatric disturbances. Depression,
anxiety, and alcohol and substance abuse are common. Compulsive rituals, if present, are
usually centered around concerns about weight, eating, or food preparation, although
checking, cleaning, and other rituals sometimes occur. Obsessive thoughts are almost
always focused on eating and weight. About 5% of anorexia nervosa patients have a
schizophreniform psychosis. Although anorexia nervosa patients who developed psy-
chotic features often retain their weight phobia, the psychosis should be treated indepen-
dently. Many patients who are in remission from schizophrenia and are taking
maintenance medications express concerns about their weight but they rarely develop
full-blown anorexia nervosa.

Abnormal physical and laboratory findings are very common in anorexia nervosa.
Most of them occur as a result of starvation and malnutrition and normalize when the
patient’s weight and nutritional status improves (33). Because of acute starvation and
emaciation, certain abnormalities, such as electrolyte disturbances and infection, may be
life-threatening and should be immediately corrected. Electrolytes and electrocardio-
gram should be routinely assessed until normalized. Full blood count and tuberculin test
(tuberculosis was a major cause of death in anorexia nervosa before 1960) should also be
done. Serum amylase is raised in those who are vomiting and may be helpful in monitor-
ing this behavior during treatment. Decreased bone density occurs probably because of
reduced calcium intake, decreased estrogen secretion, and increased cortisol levels
(34,35). Other tests should be ordered if clinically indicated.

5. SETTING TREATMENT GOALS

Because the treatment needs of individual patients may differ and the needs of specific
patients may change over the course of what is usually a long illness, flexibility and
sensitivity on the part of the physician are essential, and treatment goals should always
be clearly formulated and revised as needed.

5.1. Weight Restoration

With an emaciated patient, the primary goal of treatment is weight restoration (36,37),
and the clinician should not ignore the starvation while attempting to understand the
underlying causes. Keyes and associates (38) clearly established the effects of starvation,
and many of the symptoms of anorexia nervosa occur directly as a result of the self-
imposed starvation. Improvement in the patient’s nutritional status not only is therefore
lifesaving, but it may also improve her morbid mental attitudes (39). The latter may seem
paradoxical, but many clinicians have clearly documented an improvement in the fat
phobia in conjunction with weight gain (33,40).

5.2. Normalization of Attitudes

In the context of restoring the patient’s nutritional status, a second important treatment
goal is to change her relentless pursuit of thinness, her lack of confidence, and her
misguided striving for specialness and individuality. Weight restoration can rarely be
achieved successfully without some concomitant change in the patient’s distorted atti-
tudes (39).
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5.3. Normalization of Eating Pattern

A third treatment goal is the improvement of the patient’s eating pattern. Increasing
the normal range of foods eaten along with the amount eaten helps to diminish the rigid
and often painful restrictions that the patient with anorexia nervosa sets for herself. Very
often, an anorectic patient will prefer to eat by herself, attaching a sense of shame and guilt
to eating in the presence of others. This reduces the socialization of the patient because
eating with others is an important social interaction. Finally, for the bulimic anorectic,
cessation of the starve–binge–purge cycle is a major treatment goal.

5.4. Correction of Physical Complications

A fourth major goal is the treatment of physical complications (such as hypokalemia,
dehydration, or osteoporosis). A fifth major goal is the treatment of concurrent psychi-
atric symptoms such as depression, anxiety, or obsessive–compulsive symptoms.

5.5. Weight Maintenance

After weight restoration, the major goal of continuation treatment is the maintenance
of a healthful weight. As we discuss later, this is often the most difficult task to achieve.

As already mentioned, treatment goals may need to be individualized. In a chronic
anorexia nervosa patient who has many failed hospitalizations and treatment efforts,
treatment goals may need to be modified (41). In these chronic patients, attempts to fully
restore weight may precipitate depression or even suicide, and great clinical acumen is
needed to help these patients live with their illness.

Despite the fact that male anorexia nervosa patients often struggle with different
psychosocial issues than their female counterparts (42), the treatment goals for these
patients are similar to those of female anorexia nervosa patients.

6. DETERMINING THE TREATMENT SETTING

In-patient treatment may be lifesaving for an emaciated patient (43). It may also foster
an otherwise fragile treatment alliance so that meaningful psychotherapy can be initi-
ated. In addition, complications can be effectively diagnosed and managed in an inpa-
tient setting. However, although the short-term benefits of inpatient treatment are
indisputable, the long-term goals are still doubtful (25). Most clinicians will recommend
in-patient treatment for a patient who weighs less than 75% of average weight, has
severe metabolic disturbances, is feeling suicidal, or has failed to improve after a period
of outpatient or partial program treatment (21).

Traditionally, inpatient treatment is continued until the patient has reached a reason-
ably healthy body weight (39,40). In the current climate of managed care, inpatient treat-
ment is used for the stabilization of a patient’s medical condition. The day hospital or
partial program is now increasingly utilized to implement weight and nutritional restora-
tion as well as psychotherapy. Common sense would suggest that weight restoration and
improvement in eating behavior may be more difficult to achieve in a day hospital or
outpatient setting, because close monitoring and staff support are not possible except for
a part of the day. Nevertheless, no treatment data exist to favor one approach over the
other. Crisp et al. (44) compared traditional outpatient treatment, outpatient therapy, and
no treatment. In this report, both treatments were similar to each other and superior to no
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treatment. However, randomization to the treatment conditions was most probably com-
promised, and the patients may not have been matched in terms of severity of illness.

Once weight has been restored and other physical abnormalities are corrected, there
is little controversy over the treatment setting for such therapy because it probably makes
little difference whether psychotherapy is conducted in an inpatient or outpatient setting.
The treatment goal is to improve the patient’s dysfunctional body and self-attitudes.

7. RESTORING WEIGHT AND IMPROVING EATING HABITS

The fact that weight restoration is successful in a specialized eating-disorder in-patient
program for more than 85% of patients is attested to by different authors working in
different programs (39,40,43,45,46). It would appear that these inpatient programs have
a number of common characteristics:

1. Weight and nutritional restoration occur in conjunction with psychotherapy.
2. Weight gain is gradual and not precipitous.
3. Staff support is utilized to encourage the patient to eat meals.
4. The patient’s self-defeating behaviors such as purging or fighting with the family over

meals are contained and controlled in the program.

These findings suggest that a competent and experienced team of clinicians, consisting
of a psychiatrist, an individual therapist, nursing staff, and registered dietitian, who
implement a rational and reasonable program consistently, will be successful in the
majority of patients. It also suggests that specialized approaches, such as behavior therapy,
tube feeding, hyperalimentation, and pharmacotherapy, are usually not needed in achiev-
ing weight and nutritional restoration. However, as we discuss later, short-term success,
although probably life saving, unfortunately does not guarantee long-term recovery.

The discussion of a “target” weight is one of the important initial tasks of weight
restoration. This should be done in the context of a discussion of the importance of a
healthy body weight including a healthy bone mass. Currently, most clinicians probably
use body mass index of 18.5 kg/m2 as the minimal healthy weight for a patient over
the age of 16 yr. Although achievement of this minimal weight may not be always be
possible during inpatient treatment, the patient and the family should accept this as an
ultimate goal of treatment.

An emaciated patient should be gradually refed, beginning with 800–1000 cal/d and
increasing by 300 cal every 2 or 3 d. Rapid refeeding may lead to massive edema or acute
gastric dilation, and may increase resistance on the part of the patient.

As mentioned, it is important during the early stages of treatment that a staff member
sit with the patient during mealtimes to gently encourage her to eat and to calm her fears
about eating. It is preferable that the staff member sit with the patient for at least 30 min
after eating, to help her understand and accept the fullness after a meal and to ensure that
purging does not occur.

A patient given an apparently adequate number of calories (e.g., 2500 cal) who is not
gaining weight is either self-inducing vomiting or disposing of food surreptitiously.
Additionally, many patients may continue to exercise excessively while in the hospital,
even repetitively jumping in a closet. An experienced treatment team will usually be able
to prevent this from happening. It is the experience of many clinicians that there are three
periods during the weight-gain process that are the most difficult: the initial 5 lb or so,
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the time when she reaches about 80% to 85% of target weight, and when she approaches
target weight. Patients often will stop gaining weight or even lose weight at each of these
milestones. Support and encouragement together with close monitoring and psycho-
therapy will usually get the patient through these difficult times. Patience on the part of
the clinician is essential.

8. CHANGING DYSFUNCTIONAL ATTITUDES

Data are slowly emerging that some forms of individual psychotherapy may be effec-
tive in anorexia nervosa (47–49), although more research is needed to identify the par-
ticular elements of psychotherapy that may be most effective (50).

Many authors have written about the psychotherapy of anorexia nervosa patients. The
following authors may be particularly helpful to those who want to get acquainted with
the literature: Bruch (51), Beckman (52), Garner and Bemis (53), Goodsitt (54),
Levenkron (55), and Reinhart (56). Although they wrote from different theoretical per-
spectives, their writings demonstrate a number of striking similarities in terms of treat-
ment goals and therapeutic techniques. They believe that the therapist should be active
and should function in the therapeutic encounter as a parent, teacher, guide, and coach.
The therapist should explain, evoke, exhort, teach, prescribe for, soothe, and calm the
patient. A major therapeutic element in the treatment of the anorexia nervosa patient is,
therefore, the personality of the therapist.

There are a number of goals in therapy. The first is to help the patient to get in touch
with her inner feelings and experiences, to identify and to verbalize them. Many anorectics
have difficulty doing this, and success in this area is usually the first step toward recovery.

Another goal is to identify dysfunctional thought patterns, usually expressed as fear
of fat and guilt regarding eating food. Many different dysfunctional thoughts enter into
the struggle over whether to eat or not: magnification (“this will put a ton of weight on
me”), distorted thinking (“eating this is bad, not eating is good”), overgeneralization (“if
I start to gain an ounce of weight, it will not stop until I become 300 lbs”), or personal-
ization (“if I eat this, nobody will like me”). Many patients actually do not want to lose
more weight. They do so only because they feel that only by continuing to lose weight
can they guarantee that they will not become fat.

Such dysfunctional thoughts extend into other areas of life and seriously impair inter-
personal relationships. Because of the lack of data, it is unclear whether anorexia nervosa
patients demonstrate more dysfunctional thinking than, say, a depressed patient of simi-
lar age, gender, and socioeconomic background. However, because these dysfunctional
thoughts clearly impair their recovery, common sense suggests that a therapist should
work hard to change them.

Several dysfunctional thinking patterns are commonly encountered. “Mind-reading”
is particularly common: “he doesn’t talk to me, and I know he doesn’t like me,” or “he
doesn’t talk to me because he thinks I’m fat.” “Should” and “should not” are also com-
mon: “he should have known I am upset.” A process of cognitive restructuring (57) is
usually emphasized to gently challenge the patient’s assumptions and to guide her in
thinking more rationally. Questions such as, “Is it really true that you will gain 10 lbs by
eating this food?, “What is the evidence for thinking that he thinks you are fat?”, “What
is the worst that can happen to you if he doesn’t like you?”, are usually used to provoke
the patient to reconsider her conclusions.
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Another goal is to help the patient to solve problems so that she can to decide what
action to take when she feels conflicted and indecisive. For instance, a patient may debate
endlessly with herself whether to eat lunch. With further exploration, the therapist may
find that the patient is using food restriction to confront day-to-day problems, whether it
is conflict with her mother or inability to do schoolwork. Starving herself makes her “feel
better,” it is something she is “good at.” Helping her to develop an alternative set of
problem-solving skills, and to think through the pros and cons of each approach, includ-
ing that of self-starvation, is a crucial therapeutic task.

Although it may be simplistic to say that anorexia nervosa patients fear growing up,
it is true that they are often struggling with some developmental issues: issues relating to
individuation, identity formation, acceptance of one’s self, and relationship with peers of
both the same and opposite gender. Adolescence certainly has a different impact on males
and females, and many authors have stated that young women may be particularly vul-
nerable to developing anorexia nervosa because of their relationship orientation (i.e., the
importance they place on interpersonal relationships) and their tendency to focus on the
body (58). The therapeutic task is, therefore, aimed at helping the patient to balance her
self-acceptance with what she perceives of others’ acceptance of her. In this connection,
Brumberg’s discussion (32) on the historical and contemporary cultural influences on
women’s perception on food, self, and weight may be particularly illuminating. Many
patients may benefit from putting their eating disorder in a wider cultural perspective.

9. WORKING WITH THE FAMILY

Family therapy is one of very few treatments that has been demonstrated to be effective
in younger (under age of 18 yr) patients with a shorter duration (under 2 yr) of illness
(59,60). Although its effectiveness may be less apparent 5 yr later (49), any treatment that
shortens the duration of this devastating illness is welcome. Therefore, the therapist must
make every attempt to engage the family. This is not to suggest that the family is somehow
causing the patient to develop anorexia nervosa; in fact, the therapist must not blame the
family for the illness. Living with a person who seems to be starving herself to death
generates many fears and anxieties, and it is understandable that family members feel
overprotective, angry, and frustrated. They may sometimes use apparently overnurturing
and rigid means to try to respond to this difficult situation.

Nevertheless, most family members are willing to learn more effective means to help
the patient and to cope with her illness. The very least the therapist can do is to listen to
the family to understand their perspective. The therapist can also educate the family
regarding the treatment and outcome of the illness. In this process the therapist can
discuss with the family members their questions and concerns.

One of the most common questions families ask is how they can get the patient to eat
more. The best way to respond is to ask what they have been doing so far. This may lead
to a discussion of whether each parent has responded differently to the illness and to
differences in their opinions of how the anorectic behaviors should be handled. Without
having to take sides, the therapist may point out how different responses may be appro-
priate in different situations. It may, at that time, be possible for the therapist to encourage
the parents to work out a plan of action that both of them feel comfortable adopting and
applying consistently until the next family session.
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The initial family sessions should, therefore, always focus on helping the family to
manage the patient’s eating behavior. The family should meet with the dietitian to work
out a meal plan appropriate for weight gain or weight maintenance, and details of food
preparation (who does the cooking and the way the food is prepared), mealtimes, and who
eats together (given the fact that family members’ schedules are often different) should
be discussed in detail.

After the patient’s weight is stable and she is eating satisfactory, family sessions can
focus on more general issues such as individuation, boundaries, alliances, and commu-
nication. The overall plan is to move the family communication and interaction away
from food and weight to more direct and open sharing of feelings and thoughts and more
constructive problem solving and conflict resolution.

10. PHARMACOTHERAPY AND THE TREATMENT
OF CONCURRENT DISTURBANCES

Pharmacotherapy in anorexia nervosa has had a long history (see Chapter 7). One of
the earliest publications endorsing the use of medication was that by Dally and Sargant
(46), who proposed using chlorpromazine for allaying fear and resistance during
refeeding. Since then, quite a few medication studies have been published, including a
few that are randomized controlled trials (61).

It would appear that pharmacotherapy in anorexia nervosa is usually instituted for one
or more of the following reasons:

1. Depressed, sad mood is common in anorexia nervosa, and some have suggested that
anorexia nervosa may be a variant of a major depressive disorder (62).

2. Obsessionality and perfectionism are quite prevalent in anorexia nervosa, particularly
the restrictive subtype (63).

3. The overvalued idea of pursuit of thinness or fear of fat may, at least in theory, occur on
a continuum with a delusional thought (64).

4. Neurotransmitter and imaging studies suggest that multiple neuronal system disturbances
may occur in anorexia nervosa (17).

5. Multiple concurrent physical disorders occur in anorexia nervosa, and most are related
directly to the malnutrition. Among these physical disorders, low bone density has
recently been the subject of targeted treatment (32,33).

Several recent studies have involved the use of olanzapine (64,65), haloperidol (66),
sertraline (67), fluoxetine, chlorpromazine, and amisulpride (68). All have been shown
to be of some benefit but conclusive evidence is lacking. Until more definitive data
appear, physicians may use clinical acumen and judgment to use medications for targeted
symptoms while watching out diligently for side effects.

11. PREVENTING RELAPSE

As already mentioned, relapse prevention is the most difficult task in the treatment of
anorexia nervosa. It is often helpful to set a minimal weight that the patient must maintain
during follow-up. If their weight falls below this minimal level, admission to a medical
or psychiatric unit for stabilization is implemented. Many patients will maintain their
weight above this level if only to avoid inpatient admission, and, in time, some will grow
out of their weight phobia.
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Many follow-up studies have found anorexia nervosa to be a chronic disorder (3). The
1-yr relapse rate after weight restoration in an inpatient setting may be as high as 50–60%
(69,70).

Unfortunately, there are very few treatment studies designed to prevent relapse. The
value of family therapy for younger, nonchronic patients has already been mentioned
(59). Preliminary data from pilot studies found cognitive therapy (60) and fluoxetine (71)
to yield encouraging data.

12. OUTCOME

The 4- to 10-yr outcome of anorexia nervosa has been extensively studied (3,25). In
summary, about 50% recover in terms of weight and menstrual function, 5% die, and the
remainder are in various stages of recovery. For those who recover, the duration of illness
after initiation of treatment is about 5 yr. Prognostic indications for poor outcome include
longer duration of illness, lower body weight during illness, vomiting, poor premorbid
personality, poor family functioning, and repeated failed hospitalizations. Thus, early
identification of patients with anorexia nervosa may be important for improving the
likelihood of successful treatment.

Several studies have focused on the 20-yr outcome of the disorder (72–74). Although
the data are somewhat conflicting, it would appear that most patients either recover or die
from the illness by the time they reach about 40 to 45 yr of age. The two most common
causes of death in anorexia nervosa are complications of malnutrition/emaciation and
suicide (25,75,76). Deaths from effects of malnutrition and emaciation are more likely
during the first 10 yr of illness, and there is some evidence to suggest that rigorous
treatment during the acute phase of the illness might have decreased the early mortality
rate. The suicide rate apparently increases as the duration of illness lengthens, and careful
monitoring and treatment of concurrent depression may be able to prevent suicide in this
group of chronic patients. Nevertheless, the long-term efficacy of our current treatment
for anorexia nervosa remains unknown.

Finally, it must be remembered that because anorexia nervosa has a usual onset of
illness at about age 16 to 19, a 20-yr follow-up would have tracked these patients only
to their late 30s or early 40s. Therefore, studies of even longer duration of follow-up may
be necessary to demonstrate the full course and duration of illness.

13. CONCLUSION

Treatment of anorexia nervosa is time consuming. It requires skill, persistence, and
patience. From time to time, there have been claims of major breakthroughs in the treat-
ment of anorexia nervosa, but invariably these claims have proven to be empty because
their efficacy could not be supported by rigorous follow-up data. Little progress has been
made in the treatment of anorexia nervosa since the last review, and controlled treatment
studies for both the acute phase and relapse prevention are urgently needed.

REFERENCES
1. Lucas AR, Crowson CS, O’Fallon WM, Melton LJ. The ups and downs of anorexia nervosa Int J Eat

Disor 1999; 26:397–405.
2. Keel PK, Dorer DJ, Eddy KT, Franko D, Charatan D, Herzog D. Predictors of mortality in eating

disorders. Arch Gen Psychiatry 2003; 60:179–183.

2_06_Hsu__071_084_F 10/08/2004, 1:39 PM81



82 Part II / Anorexia Nervosa

3. Steinhausen HC. The outcome of anorexia nervosa in the 20th century. Am J Psychiatry 2002; 159:
1284–1293.

4. Eastwood H, Brown KM, Markoviz D, Pieri L. Variation in the ESRI and ESR2 genes and genetic
susceptibility to AN. Mol Psychiatry 2002; 7:86–89.

5. Frisch A, Laufer N, Daniziger Y, et al. Association of AN with the high activity allele of COMT gene.
Mol Psychiatry 2001; 6:243–245.

6. Gorwood P, Ades J, Bellodi L, et al for the EC Framework Factors in Healthy Eating Consortium. The
5-HT(2A)-1438G/A polymorphism in AN. Mol Psychiatry 2002; 7:90–94.

7. Kipman A, Bruins-Slot L, Boni C, et al. The 5HT(2A) gene promoter polymorphism as a modifying
rather than a vulnerability factor in AN. Eur Psychiatry 2002; 17:227–229.

8. Koronyo-Hamaoui M, Danziger Y, Frisch A, et al. Association between AN and the hskCa3 gene. Mol
Psychiatry 2002; 7:82–85.

9. Urwin RE, Bennetts B, Wilchen B, et al. AN (restrictive subtype) is associated with a polymorphism
in the novel norepinephrine transporter gene promoter polymorphic region. Mol Psychiatry 2002; 7:
652–657.

10. Frank GK, Kaye WH, Weltzin TE, et al. Altered response to meta-chlorophenylpiperazine in AN. Int
J Eat Disord 2001; 30:57–68.

11. Otto B, Cuntz U, Fruehauf E, et al. Weight gain decreases elevated plasma ghrelin concentrations of
patients with AN. Eur J Endocrinol 2001; 145:669–673.

12. Moller-Madsen S, Nystrup J. Incidence of anorexia nervosa in Denmark. Acta Psychiatr Scand 1992;
86:197–200.

13. Lai K. AN in Chinese adolescents. J Adolesc 2000; 23:561–568.
14. Perera H, Wickramasinghe V, Wanigasinghe K, Perera G. AN in early adolescence in Sri Lanka. Ann

Trop Pediatr 2002; 22:173–177.
15. Ung EK. Eating disorders in Singapore. Ann Acad Med Singapore 2003; 32:19–24.
16. White VO, Gardner JM. Presence of AN and BN in Jamaica. West Indian Med J 2002; 51:32–34.
17. Barbarich NC, Kaye WH, Jimmerson D. Neurotransmitter and imaging studies in AN. Curr Drug Target

CNS Neurol Disorders 2003; 2:61–72.
18. Gutierrez E, Vazquez R. Heart in the treatment of patients with AN. Eur Weight Disord 2001, 6:49–52.
19. Hadley SJ, Walsh BT. Gastrointestinal disturbances in AN and BN. Curr Drug Target CNS Neurol

Disord 2002; 2:1–9.
20. Wheatland R. Alternative treatment considerations in AN. Med Hypotheses 2002; 59:710–715.
21. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th Ed.

American Psychiatric Association, Washington, DC, 1994.
22. Garfinkel PE, Lin E, Georing P, et al. Should amenorrhoea be necessary for the diagnosis of anorexia

nervosa? Bri J Psychiatry 1996; 168:500–506.
23. Crow SJ, Agras WS, Halmi K, Mitchell J, Kraemer KC. Full syndromal versus subthreshold AN, BN

and BED. Int J Eat Disord 2002; 32:309–318.
24. Eddy KT, Keel PK, Dorer DJ, Delinsky SS, Franko DL, Herzog DB. Longitudinal comparison of AN

subtypes. Int J Eat Disord 2002; 31:191–201.
25. Hsu LKG. The outcome of anorexia nervosa: a reappraisal. Psychol Med 1988; 18: 807–812.
26. Hsu LKG, Lee S. Is weight phobia always necessary for a diagnosis of anorexia nervosa? Am J Psychia-

try 1993; 150:1466–1471.
27. Touyz S, Thornton C, Rieger E. The incorporation of the Stage of Change Model in the day hospital

treatment of patients with AN. Eur Child Adol Psychiatry 2003; 12(Suppl 1):165–171.
28. Prochaska JO, DiClemente CC. Stages and processes of self change in smoking. J Consult Clin Psychol

1983; 155:390–395.
29. Rieger E, Touyz S, Benmont PJ. The AN Stages of Change Questionnaire. Int J Eat Disord 2002; 32:24–

38.
30. Bruch H. The Golden Cage. Open Books, London, UK, 1978.
31. Orbach S. Accepting the symptom: a feminist psychoanalytic treatment of anorexia nervosa. In Garner

DM , Garfinkel PE, eds. Handbook of Psychotherapy for Anorexia Nervosa and Bulimia. Guilford, New
York, NY, 1985; pp. 83–106.

32. Brumberg JJ. Fasting Girls. Harvard University Press, Cambridge, MA, 1988.

2_06_Hsu__071_084_F 10/08/2004, 1:39 PM82



Chapter 6 / Treatment of Anorexia 83

33. Hsu LKG. Eating Disorders. Guilford, New York, NY, 1990.
34. Gordon CM, Grace E, Emans SJ, et al. Effects of oral dehydroepiandrosterone on bone density in young

women with AN. J Clin Endocrinol Metab 2002; 87:4935–4941.
35. Grinspoon S, Thomas L, Miller K, Herzog D, Klibanski A. Effects of recombinant human 1GF-I and oral

contraceptive administration on bone density in AN. J Clin Endocrinol Metab 2002; 87:2883–2891.
36. American Dietetic Association. Position of the American Dietetic Association on nutrition intervention

in AN. J Am Diet Assoc 2001; 101:810–819.
37. American Psychiatric Association. Practice guidelines for eating disorders. Am J Psychiatry1993;

150:212–228.
38. Keyes A, Brozek J, Henschel A, Michelson O, Taylor HL. The Biology of Human Starvation, Vol. 1.

University of Minnesota Press, Minneapolis, MN, 1950, p. 828.
39. Morgan HG, Russell GFM. Value of family background and clinical features as predictors of long-term

outcome in anorexia nervosa: four year follow-up study of 41 patients. Psychol Med 1975; 5:355–371.
40. Garfinkel PE, Garner DM. Anorexia nervosa: a multidimensional perspective. Basic Books, New York,

NY, 1982.
41. Crisp AH. Anorexia Nervosa: Let Me Be. Plenum, London, UK, 1980.
42. Andersen AE. Males with Eating Disorders. Brunner/Mazel, New York, NY, 1990.
43. Powers PS, Powers HP. Inpatient treatment of anorexia nervosa. Psychosomatics 1984; 25:512–527.
44. Crisp AH, Norton K, Gowers S, . A controlled study of the effect of therapies aimed at adolescent and

family psychopathology in anorexia nervosa. Br J Psychiatry 1991; 159:325–333.
45. Crisp AH, Hsu LKG, Harding B, Hartshorn J. Clinical features of anorexia nervosa. J Psychosom Res

1980; 24:179–191.
46. Dally PJ. Anorexia Nervosa. Grune Stratton, New York, NY, 1969.
47. Dare C, Eisler I, Russell G, Treasure J, Dodge L. Psychological therapies for adults with AN. Br J

Psychiatry 2001; 178:216–221.
48. Robin AL, Siegel PT, Moye AW, Gilroy M, Dennis AB, Sikand A. A controlled comparison of family

versus individual therapy for adolescents with AN. Am J Acad Child Adolesc Psychiatry, 1999; 38:
1482–1489.

49. Eisler I, Dare C, Russell G. Family and individual therapy in AN. Arch Gen Psychiatry 1997; 54:
1025–1030.

50. Kaplan AS. Psychological treatments for AN. Can J Psychiatry 2002; 47:235–242.
51. Bruch H. Eating Disorders: Obesity, Anorexia Nervosa, and the Person Within. Basic Books, New York,

NY, 1973.
52. Griffin ME, Frazier SH, Robinson DB, Johnson AM. The internist’s role in the successful treatment of

anorexia nervosa. Proc Staff Meet Mayo Clin 1957; 32:171–182.
53. Garner DM, Bemis KM. Cognitive therapy for anorexia nervosa. In: Garner DM , Garfinkel PE ,eds.

Handbook of Psychotherapy for Anorexia Nervosa and Bulimia. Guilford, New York, NY, 1985, pp.
107–146.

54. Goodsitt A. Self-psychology and the treatment of anorexia nervosa. In: Garner DM , Garfinkel PE,
eds. Handbook of Psychotherapy for Anorexia Nervosa and Bulimia. Guilford, New York, NY, 1985,
pp. 55–82.

55. Levenkron S. The Best Little Girl in the World. Contemporary Books, Chicago, IL, 1983.
56. Reinhart JB, Kenna MD, Succop RA. Anorexia nervosa in children: outpatient management. J Am Acad

Child Psychiatry 1972; 11:114–131.
57. Burns DD. Feeling Good. Signet/New American Library, New York, NY, 1981.
58. Striegel-Moore RH. A feminist perspective on the etiology of eating disorders. In: Brownell KD ,

Fairburn CG , eds. Eating Disorders and Obesity. Guilford, New York, NY, 1955, pp. 224–229. .
59. LeGrange D. Family therapy for adolescent AN. J Clin Psychol 1999; 55:727–739.
60. Lock J. Treating adolescents with eating disorders in the family context. Child Adolesc Psychiatr Clin

North Am 2002; 11:331–42.
61. Zhu AJ, Walsh BT. Pharmacologic treatment of eating disorders. Can J Psychiatry 2002; 47:227–234.
62. Pope HG, Jr. Hudson JI. Is bulimia nervosa a heterogeneous disorder? Lessons from the history of

medicine. Int J Eat Disord 1988; 7:155–166.
63. Halmi KA, Sunday SR, Strober M, et al. Perfectionism in AN. Am J Psychiatry 2000; 157:1799–1805.

2_06_Hsu__071_084_F 10/08/2004, 1:39 PM83



84 Part II / Anorexia Nervosa

64. Mehler C, Wewetzer C, Schulze U, Warnke A, Theisen F, Dittmann R. Olanzapine in children and
adolescents with chronic AN. Eur Child Adolesc Psychiatry 2001; 10:151–157.

65. Powers PS, Santana CA, Bannon YS. Olanzapine in the treatment of AN. Int J Eat Disord 2002; 32:
146–154.

66. Cassano GB, Miniati M, Pini S. Six month open trial of haloperidol as an adjunctive treatment for AN.
Int J Eat Disord 2003; 33:172–177.

67. Santonastaso P, Friederici S, Favaro A. Sertraline in the treatment of restricting AN. J Child Adolesc
Psychopharmacol 2001; 11:143–150.

68. Ruggiero GM, Laini V, Mauri MC, et al. A single blind comparison of amisulpride, fluoxetine and
clomipramine in the treatment of restricting AN. Prog Neuropsych Pharmacol Biol Psychiatry 2001;
25:1049–1059.

69. Russell GFM, Szmukler GI, Dare C, Eisler I. An evaluation of family therapy in anorexia nervosa and
bulimia nervosa. Arch Gen Psychiatry 1987; 44:1047–1056.

70. Hsu LKG, Crisp AH, Harding B. Outcome of anorexia nervosa. Lancet 1979; 1:62–65.
71. Kaye WH, Nagata T, Weltzin TE, et al. Double blind placebo controlled administrates of fluoxetine in

restrictive type AN. Biolog Psychiatry 2001; 49:644–652.
72. Ratnasuriya RH, Eisler I, Szmukler GI, Russell GFM. Anorexia nervosa: outcome and prognostic factors

after 20 years. Brit J Psychiatry 1991; 158:947.
73. Crisp AH, Callender JS, Hallek C, Hsu LKG. Long term mortality in AN. Brit J Psychiatry 1992; 161:

104–107.
74. Theander S. Outcome and prognosis in anorexia nervosa and bulimia: some results of previous inves-

tigations, compared with those of a Swedish long-term study. J Psych Res 1985; 19:493–508.
75. Sullivan PF. Mortality in AN. Am J Psychiatry 1995; 152:1073–1074.
76. Nielsen S, Moller-Madsen S, Isager T, Jorgensen J, Pagsberg K, Theander S. Standardized mortality in

eating disorders. J Psychosom Res 1998; 44:413–434.

2_06_Hsu__071_084_F 10/08/2004, 1:39 PM84



Chapter 7 / Pharmacological Treatment of Anorexia 85

85

From: The Management of Eating Disorders and Obesity, Second Edition
Edited by: D. J. Goldstein  © Humana Press Inc., Totowa, NJ

7 Pharmacological Therapy
for Anorexia Nervosa

Walter H. Kaye

KEY POINTS

• The initial treatment of patients with anorexia nervosa usually is as hospital
inpatients. As a consequence, most studies of medications for anorexia
nervosa are generally initiated in inpatients.

• Although many different medications have been studied for effects on anor-
exia nervosa, few have been evaluated in double-blind, placebo-controlled
trials.

• The endpoint of most pharmacotherapy studies has been weight gain. Other
endpoints, such as obsessional thinking and mood, should also be evaluated.

• The best studied medication is fluoxetine, and it should be the first therapy
used. It appears to be of benefit in preventing relapse after hospital dis-
charge.

1. INTRODUCTION

People with anorexia nervosa have abnormal eating behaviors with associated cogni-
tive misconceptions concerning body image and disturbances of mood as well as alter-
ations of a wide variety of hormonal and metabolic systems (see Chapter 5 for further
description of anorexia nervosa). Currently, many investigators conceptualize these dis-
orders as being caused by a combination of cultural-social, psychological, and biological
factors (1,2). In general, the response of patients with anorexia nervosa to psychothera-
peutic or pharmacological treatments has been limited. The purpose of this chapter is to
review the evidence for the efficacy of available drug treatments for anorexia nervosa and
guidelines for pharmacological therapy (Table 1).

2. RELATIVE VALUE OF CLINICAL TRIALS

Most medication trials have been done in anorexics who were inpatients in an attempt
to find an agent that might accelerate restoration of weight. Some studies also determined
whether the medication influenced mood or anorectic attitudes. A wide variety of psy-
choactive medications have been administered to people with anorexia nervosa in open,
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uncontrolled trials. Most have been open trials of medications, and the medications have
been reported to be beneficial in the treatment of anorexia nervosa. Unfortunately, few
studies of medication evaluated in rigorous double-blind, placebo-controlled trials have
been reported in patients with anorexia nervosa. In the reported double-blind trials, in
contrast to the positive claims from open trials, results have been, for the most part, more
modest. Double-blind studies report limited success in treatment of specific problems,
such as slow rate of weight gain during refeeding, disturbed attitudes toward food and
body image, depressed mood, or gastrointestinal discomfort. Although double-blind
placebo-controlled trials are more rigorous and, generally, easier to interpret, some valu-
able information can be gleaned from uncontrolled trials. Open trials have suggested
possible efficacy of L-dopa (3), phenoxybenzamine (4), diphenylhydantoin (5,6), stimu-
lants (7), and naloxone (8). None of these observations has been studied appropriately
under double-blind, controlled conditions. Nevertheless, although these medications
have not been rigorously studied, they should not be dismissed. Ignoring such studies
opens the possibility of overlooking useful therapeutic agents. Rather, we should encour-
age subsequent controlled trials. In the meantime, the clinician must rely on the psychop-
harmacological principles of balancing risks and benefits. If the patient has had multiple
treatment failures or is severely incapacitated by dysphoric mood or obsessional thoughts,
the use of novel treatment strategies should be considered.

2.1. Design Issues
Few double-blind, placebo-controlled pharmacological studies have been done in

patients with anorexia nervosa. One problem with determining the efficacy of pharma-
cotherapy in anorexia nervosa is that often medications have been given in association
with other therapies. For example, drug trials during inpatient weight restoration are
confounded by the effects of refeeding, structure of the inpatient unit, and other factors.
Moreover, there is a ceiling on the rate of inpatient weight gain because of limitations on
the amount of food that anorexics can eat. Thus, it may be unclear whether it was the
medication or the therapy that resulted in improvement. Furthermore, the criterion for

Table 1
Chapter Overview

1. Introduction
2. Relative Value of Clinical Trials

2.1 Design Issues
2.2. Study Questions

3. Overview of Medication Trials
3.1. Neuroleptics
3.2. Appetite Stimulants
3.3. Prokinetic Agents, Stimulation of Gastric Emptying
3.4. Antidepressants
3.5. Serotonin-Specific Medications
3.6. Atypicals

4. Guidelines for Clinical Treatment
5. Conclusion
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improvement has often been weight gain, not a normalization of thinking and a reduction
in fears of being fat. It is important to emphasize that getting anorexics to gain weight can
be accomplished in structured settings without medication. However, what is more dif-
ficult is getting anorexic patients to maintain weight in the long term when they are not
in a structured treatment setting. The majority of medication trials have been short term
and usually associated with a weight-gaining program assessing the effect of medication
on the rate of weight gain. Few follow-up studies have evaluated whether any medica-
tions produce permanent beneficial effects.

2.2. Study Questions

We think that there are probably more important questions to now assess in pharma-
cologic treatments. First, could a medication help underweight anorexics gain weight in
an outpatient setting? Second, could medication help anorexics maintain weight as out-
patients? When assessing the effect of medication on weight, it is important that the trial
be long enough to determine whether significant changes in weight occur. This length of
time might be at least 4 mo. In trials, a placebo-control group is essential because some
anorexics will improve with minimal interventions. If medications are given in associa-
tion with other therapies, these therapies should be similar for groups on placebo and
active medication. Groups of subjects given placebo and active medications should be
randomly allocated to treatment, or even stratified to balance factors known to affect
outcome. These confounding factors include age of onset, duration of illness or age at
study, restrictor-type vs bulimic/purging-type anorexia, and gender. Importantly, it should
be determined whether active medication affects symptoms and function. That is, is there
a reduction in “core” anorexia nervosa symptoms, obsessionality, depression, and anxi-
ety? Finally, because few anorexics rapidly and spontaneously improve, the use of a
washout period is probably not necessary.

3. OVERVIEW OF MEDICATION TRIALS

The first generation of treatment studies focused mainly on attempts to increase the
rate of weight gain of emaciated patients in a hospital setting. This strategy is of limited
usefulness, since inpatient treatment, consisting of nursing care, behavior modification,
and supportive psychotherapy, succeeds in restoring the weight of over 85% of emaciated
anorectics (9). Thus, it may be difficult to prove that an active medication or psychothera-
pies are effective in such a setting.

Relapse within 1 yr after successful inpatient weight restoration is very common (10).
For example, the Maudsley study (11) reported that only 23% of the patients had a good
outcome at 1 yr after discharge despite intensive outpatient individual or family therapy.
Thus, it can be argued that if a treatment method is effective, it should demonstrate that
it could maintain a healthy body weight and prevent relapse in patients after discharge
from the hospital. In fact recent studies have suggested that specialized psychotherapies
(12,13), or selective serotonin reuptake inhibitor (SSRI) medication (14) may improve
outcome.

As defined by the revised third edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-III-R), anorexia nervosa is characterized by certain core symp-
toms such as “refusal to maintain body weight, an intense fear of gaining weight or
becoming fat, and feeling fat.” These body-image distortions and the fear of being fat tend
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to be persistent, recurrent, intrusive, and continuous ruminations. Moreover, many
anorexics have “perfectionistic” thinking in that they feel that they think, do, and say
things exactly correctly and better than other people. Many anorexics incessantly exer-
cise and have odd, ritualized eating behaviors. Studies using medication and psychologi-
cal treatments have not tended to report whether these treatments reduce these core
symptoms.

Finally, although not a focus of this chapter, recent controlled trials have demonstrated
benefits of family therapy, insight-oriented therapy, and supportive psychotherapy
(11,13,15,16). Family therapy techniques appear to be particularly helpful in younger
patients with anorexia nervosa. Follow-up studies suggest that these interventions may
also help prevent relapse in patients who achieve weight restoration. Recent studies have
begun more systematic evaluation of the potential benefits of manualized cognitive
behavioral and family therapies for this disorder (17–19).

3.1. Neuroleptics
Two neuroleptics, pimozide (20) and sulpiride (21), have been investigated in anor-

exia using controlled treatment trials. Both drugs had limited success in accelerating
weight gain or altering anorectic attitudes for some patients for part of the study, but
overall drug effect was marginal. These studies do not support the use of pimozide or
sulpiride in the routine treatment of anorexia nervosa. Whether other “traditional”
neuroleptics are useful remains unknown.

3.2. Appetite Stimulants
Two drugs, tetrahydrocannabinol (THC) and clonidine, were tested because of anec-

dotal reports of appetite stimulation. THC was not useful and, in fact, may have been
detrimental because it increased dysphoria in some patients (22). Clonidine was also
found to have no therapeutic effect on increasing weight restoration as compared to
placebo (23) even with doses that effected hemodynamic parameters.

3.3. Prokinetic Agents, Stimulation of Gastric Emptying
When underweight, patients with anorexia nervosa have delayed gastric emptying

(24). In general, gastric emptying improves with refeeding. Still, delayed gastric empty-
ing could perpetuate the disorder in some patients by limiting the quantity of food that
may be comfortably eaten. Also, delayed gastric emptying could influence the learning
of abnormal associations to the presence of food in the stomach, which may persist even
when the pathophysiology has been reversed.

Studies of prokinetic drugs in anorexia nervosa have been limited to parenteral prepa-
rations or to experiments with small uncontrolled groups of patients (25–28). Szmukler
(29) administered cisapride to underweight hospitalized anorexics who were in a weight-
gaining program. Subjects got either 10 mg of cisapride three times a day or placebo in
a double-blind, placebo-controlled design. It was found that gastric emptying improved
significantly, but equally, in both subjects who received cisapride or placebo. Subjective
measures of distress during meals and measures of hunger improved more in the group
on cisapride. Both groups gained similar amounts of weight. The authors suggest that
cisapride could be an adjunct to the management of patients who have marked distress
associated with meals and who have evidence of delayed gastric emptying.
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3.4. Antidepressants
There has been controversy as to whether anorexia nervosa and major depressive

disorders share a common diathesis. However, critical examination of clinical phenom-
enology, family history, antidepressant response, biological correlates, course and out-
come, and epidemiology yield limited support for this hypothesis (30–32). This focus has
tended to obscure investigations of other psychiatric symptoms commonly observed in
this illness. At least three lines of evidence suggest that anorexia nervosa may be related
to obsessive–compulsive disorder (OCD) and/or anxiety disorders. First, anorexics have
a high prevalence of obsessive–compulsive symptoms or disorders (30,33–35), as well
as other anxiety disorders (36). For example, Strober (33) described the anorexic person-
ality as being markedly obsessional in character makeup, introverted, self-denying, prone
to self-abasement with limited spontaneity, overly formalistic, and stereotyped in think-
ing despite being industrious. He noted that these characteristics persisted after short-
term weight restoration. Second, adult women with OCD have an increased incidence of
prior anorexia nervosa (37). Third, anorexics have disturbances of serotonergic (38)
activity that persist after long-term weight recovery. A disturbance of this neurotransmit-
ter system has been implicated in OCD (39).

 Because of the high incidence of mood disturbances in anorexics, several antidepres-
sants have been studied in controlled treatment trials. These include amitriptyline (40–
42), and lithium (43). None of these medications appears to significantly improve mood
compared with the effects of placebos. Some partial effects were noted for weight gain,
improved attitude, and weight maintenance following discharge, but benefits were rela-
tively minor. Thus, the benefit of using antidepressants in anorectics remains unknown
but worthy of further study. Although antidepressants do not appear to be indicated as a
routine part of weight-restoration programs, they should be tried when an affective dis-
order is present.

3.5. Serotonin-Specific Medications
Several lines of evidence support the possibility that serotonin-specific medication

might be useful in the treatment of anorexia nervosa. First, for more than 50 yr (44),
investigators have raised the possibility that anorexia nervosa shares similarities with
OCD. Only serotonin-specific medication has been found to be useful in treating OCD.
Moreover, serotonin reuptake blockers have been reported to be useful in the treatment
of body-dysmorphic disorder (45), which are symptoms that seem to share some overlap
with anorexia nervosa and OCD. Second, we have found (38) that women recovered
from anorexia nervosa had increased cerebrospinal fluid (CSF) concentrations of
5-hydroxy indole acetic acid (5-HIAA), the major serotonin metabolite, compared to
control women. Additionally, women who were recovered from anorexia nervosa con-
tinued to have modest, but significant, increases in negative mood, obsessionality, per-
fectionism, and core eating-disorder symptoms (46). Studies in humans and animals
suggest that serotonin activity is related to behavioral inhibition. Considerable numbers
of studies show that reduced CSF 5-HIAA concentration correlates with impulsive
aggressive behaviors. Recent studies from our group show persistent alterations of
serotonin 2A receptors after recovery from anorexia nervosa (47,48), which may be a
compensatory downregulation as a result of increased synaptic serotonin. Together,
these data raise the possibility that increased serotonin activity could be associated with
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inhibition of and an obsessive need with exactness and perfectionism. These data also
suggest that the efficacy of serotonergic medications could also be related to a reduction
of obsessional and perfectionistic behaviors, and improvement in mood. The evidence
supporting the role of abnormal serotonin activity suggests that serotonin contributes to
the pathogenesis of eating disorders.

Studies using serotonin-specific medication support the serotonergic hypothesis. Crisp
et al. (49) found that clomipramine was associated with increased appetite, hunger, and
caloric consumption when administered to anorexics during the early stages of refeeding
and weight restoration. Initial reports on cyproheptadine, a drug that is thought to act on
the serotonergic and histaminergic system (50), indicated that it might have beneficial
effects on weight gain, mood, and attitude in some patients (51,52). Reanalysis of this
cyproheptadine data in comparison to trials of amitriptyline or placebo found cyprohep-
tadine to significantly improve weight gain in restrictor anorectics, whereas amitriptyline
was more effective in those anorectics with bulimic behavior (53).

Gwirtsman and colleagues (54) reported that an open trial of fluoxetine, a highly
specific SSRI, helped six chronic, refractory anorexic patients gain weight, reduce
depression, and decrease obsessive thoughts about food and ritualistic preoccupations.
In a preliminary open trial (55), fluoxetine was administered to 31 anorexic patients.
This study was designed to determine whether fluoxetine could improve outcome in
anorexia nervosa by helping patients maintain a healthy and normal weight in an out-
patient setting after weight restoration. Thus, most were treated after inpatient hospital-
ization and weight restoration. At the time of follow-up (11 ± 6 mo on fluoxetine), 29
of the 31 patients had maintained their weight at or above 85% average body weight
(ABW) (97 ± 13% ABW for the group) outside of a hospital setting. Restrictor-type
anorexics responded significantly better than bulimic- and/or purging-type anorexics.
These open trials raised the possibility that fluoxetine might help patients with anorexia
nervosa gain and/or maintain a healthy body weight.

Recently, our group reported a double-blind, placebo-controlled trial of fluoxetine in
35 patients with restrictor-type anorexia nervosa (14). Subjects were started on fluoxetine
after they achieved weight restoration (approx 90% of ideal body weight) during a hos-
pitalization. Anorexics were randomly assigned to fluoxetine (n = 16) or placebo (n = 19)
after inpatient weight restoration and then were followed as outpatients for 1 yr. After
1 yr of outpatient follow-up, 10 of 16 (63%) subjects had a good outcome on fluoxetine,
whereas only 3 of 19 (16%) had a good outcome on placebo (p = 0.006). Aside from
improved outcome, fluoxetine administration was associated with a significant reduction
in obsessions and compulsions and a trend toward a reduction in depression. These data
suggest that fluoxetine may help some patients with anorexia nervosa maintain a healthy
body weight as outpatients.

It is important to note that SSRIs may have little effect on reducing symptoms and
preventing hospitalization in malnourished, underweight anorexics (56,57). Women
with anorexia nervosa, when malnourished and underweight, have reduced plasma tryp-
tophan availability (58) and reduced CSF 5-HIAA (59), the major metabolite of seroto-
nin in the brain. Additionally, low estrogen values during the malnourished state may
reduce serotonin activity by effects on gene expression for serotonin receptors (60) or
the serotonin transporter (61). SSRIs are dependent on neuronal release of serotonin for
their action. If malnourished anorexics have compromised release of serotonin from
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presynaptic neuronal storage sites and reduced synaptic serotonin concentrations, then
a clinically meaningful response to an SSRI might not occur (62). The possibility that
fluoxetine is effective for anorexics only after weight restoration is supported by the fact
that a change of serotonin activity is associated with weight gain. For example, CSF
5-HIAA levels are low in underweight anorexics, normal in short-term weight-restored
anorexics, and elevated in long-term weight-restored anorexics (63). If CSF 5-HIAA
levels accurately reflect central nervous system serotonin activity, then these data imply
that a substantial increase in serotonin activity occurs after weight gain.

The use of serotonin-specific medications in the treatment of anorexia nervosa is
promising, but many questions remain. First, only one double-blind, placebo-controlled
study has been completed in a relatively small number of restrictor-type anorexics. Sev-
eral studies in progress by several groups, in a larger group of patients, seek to replicate
and extend these findings. Second, it is not known whether fluoxetine has similar efficacy
in underweight and weight-restored anorexics. Third, more data are needed to determine
whether there are differential effects between restrictor-type and bulimic- and/or purg-
ing-type anorexics. Fourth, it needs to be determined which symptoms respond to sero-
tonin-specific medications: core anorexic symptoms, depression, anxiety, obsessionality,
or eating behavior. For example, binge–purge-type anoretics might do better when dosed
in the morning to enhance potential for absorption because purging often occurs later in
the day.

3.6. Atypicals
There have been a number of uncontrolled studies (64–69) that have raised the possi-

bility that olanzapine may useful in anorexia nervosa because it reduces anxiety and
improves mood, and perhaps reduces core eating disorder symptoms. Additionally, there
is a possibility that olanzapine may aid in normalization of body weight in anoretics.
Although studies of serotonin and dopamine abnormalities in anorexia nervosa support
a rationale for why drugs such as olanzapine may be useful, it is important to note that
there are no controlled trials proving that this is an effective treatment. The actual number
of individuals treated in all of these trials is small, so little is known about dose or side
effects. Some individuals do not like or tolerate the sedative effects of olanzapine or have
difficulties with the possible effects related to weight gain. Although it is important to
consider new treatments, the results of such open trials must be viewed with caution.

4. GUIDELINES FOR CLINICAL TREATMENT

Anorexia nervosa is a relatively rare disorder with a high relapse rate. We strongly
support use of the recent American Psychiatric Association (APA) guidelines for eating
disorders (70), which describe comprehensive treatment of anorexia nervosa. Table 2
summarizes guidelines for clinical treatment.

The first line of treatment for underweight anorexics should be refeeding and weight
restoration. As noted above, although this is difficult, most anorexics will gain weight in
a structured eating-disorders treatment program without the use of medication. Weight
gain alone tends to reduce exaggerated obsessionality and dysphoric mood in many
anorexics patients (71). There is limited evidence that fluoxetine, and possibly other
SSRI medications, help prevent relapse after weight restoration. Only recently has it been
shown that fluoxetine, given in a double-blind, placebo-controlled manner, may provide
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substantial long-term benefits in terms of helping patients maintain weight after dis-
charge from the hospital.

It is important to emphasize that some physiological and cognitive alterations persist
for months after achieving goal weight. These include increased energy needs, menstrual
disturbances, several neurotransmitter disturbances, urges to engage in disordered eat-
ing patterns, and body-image distortions. Thus, treatment should continue for at least 3
to 6 mo after achieving goal weight, preferably until there is resumption of menstrual
periods, normalization of caloric needs, remediation of any physical complications, and
sufficient remission of pathological eating and body-image distortions so that daily
activities are not disturbed.

The dose of serotonin-specific medication that may be useful for the treatment of
anorexia nervosa remains to be determined. The dose should be titrated, balancing side
effects and therapeutic effects. It has been our experience that when anorexics have a
successful response to fluoxetine, it is often accompanied by a reduction in motor activ-
ity and an improvement in sleep. Thus, it is often useful to administer these drugs late
in the day.

It is very difficult to get many restrictor-type anorexics to take medication. Some
patients had repeated bouts of weight loss until they were persuaded to try medication.
Some anorexics had increased dysphoria during the first week of fluoxetine administra-
tion, a phenomenon noted with clomipramine treatment of OCD (72). These symptoms
were transient and usually disappeared by d 10 of treatment. Thus, we forewarned and
supported anorexics during this early period of anxiety to prevent discontinuation of
medication. Finally, although these preliminary results are encouraging, it should be
emphasized that only a few patients had a dramatic response with a large reduction in
symptoms. For most patients, symptoms were reduced, but continued to be present.

5. CONCLUSION

Few clinical trials have evaluated the efficacy of medications in patients with anorexia
nervosa, and even fewer studies have been placebo controlled. As a consequence, several
medications are used to help patients regain weight without sufficient clinical evidence
of their efficacy. Maintenance of weight and reduction of core symptoms of anorexia
nervosa is of greater concern, but clinical evidence of drug efficacy for these effects is
negligible.

Table 2
Guidelines for Clinical Treatment

• Begin refeeding and weight restoration
• Institute pharmacologic therapy
• Continue therapy for at least 3 mo
• Resumption of menstruation
• Normalization of caloric needs
• Remediation of physical complications
• Remission of pathological eating and body-image distortions
• Reevaluate need for continuing pharmacologic therapy
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At present the APA guidelines should be used to guide treatment of anorexia nervosa.
The first medication to consider, given that it has evidence of efficacy in placebo-con-
trolled trials, is fluoxetine. If fluoxetine treatment is unsuccessful, other pharmacothera-
pies can be tried, despite lack of evidence for their efficacy.

Rigorously designed trials of pharmacotherapies in anorexia need to be performed to
develop additional treatments for this serious condition.
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8 The Internet and Eating Disorders

David J. Goldstein

KEY POINTS

• Because therapeutic expertise is not generally available and finances for
medical care are constrained, use of the Internet in medical therapy will
expand to meet those needs.

• Numerous sites are available for dissemination of educational material for
patients, families, and health care professionals.

• Various organizations are attempting to develop and evaluate therapeutics
on the Internet.

1. INTRODUCTION

The cost of medical care continues to be an issue for governmental organizations and
companies. As a consequence, there are efforts to reduce costs. The “medicalization” of
the eating disorders with the use of pharmaceuticals to displace costs of more intensive
counseling is one trend toward reduction of health care expense. The development of
Internet resources to substitute for personalized counseling is another.

Online resources can be beneficial additions for health care professionals and patients.
For professionals, they can be a source of information and can be used as supplements
for patients to augment the benefits provided during office visits. This can be of benefit
in both the integrated eating-disorders clinic and the smaller practice that has a limited
support system.

Patients should be informed of these resources and guided to avoid strictly commercial
and fad sites. This chapter summarizes available online information sources, the patient
perspective, and support groups. Table 1 outlines the chapter.

2. THE INTERNET AS A SOURCE OF INFORMATION

If one enters “eating disorders” into an Internet search engine, one will obtain approx
1.5 million hits. Thus, although there is a substantial amount of information available on
the Internet, accessing this information via search engines is not efficient (1) and the
priority of hits does not reflect a factual or noncommercial priority. Additionally, although
much of the available medical information tends to be good, it is generally at an academic
reading level that is beyond most patients (1).
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As a consequence, several reputable sites that are noncommercial or that separate
commercial content from information sharing are provided here. Many of these include
a description of the information or services that they provide. This list is not exhaus-
tive and it is acknowledged that organizations and Internet addresses may change. Some
of the listed organizations provide handouts for patients and some may provide informa-
tion that might assist a practitioner caring for patients with eating disorders or help in
identifying referral services.

2.1. Disease Information: Eating Disorders
The Academy for Eating Disorders (AED) (www.aedweb.org) is a professional

organization whose goal is to promote research in the eating disorders in an effort to
improve the treatment, education, and prevention of eating disorders. The AED pub-
lishes the International Journal of Eating Disorders. Their address is 6728 Old McLean
Village Drive, McLean, VA 22101; Phone: 703-556-9222; Fax: 703-556-8729;
aed@degnon.org.

The American Academy of Family Physicians (www.familydoctor.org) provides
handouts for patient use. The handout for anorexia nervosa is found at familydoctor.org/
handouts/063.html. A handout designed for teens can be found at familydoctor.org/
handouts/277.html.

The Anorexia File, Center for Current Research (www.lifestages.com/health/
anorexia.html) provides information on recent research on treatments for anorexia ner-
vosa.

The Center for Change, Incorporated (centerforchange.com) is a facility for treatment,
but their website provides information about eating disorders including a list of and links
to recent publications. Their address is 1790 North State Street, Orem, UT 84057; Phone:
801-224-8255; Toll Free: 888-224-8250; Fax: 801-224-8301.

The Center for the Study of Anorexia and Associated Disorders (www.health.gov/
NHIC/NHICScripts/Entry.cfm?HRCode=HR2111) provides treatment for eating disor-
der patients and their families. The center offers specialized training for professionals
who treat people with eating disorders and seeks to educate the community about the

Table 1
Outline of Chapter

1.  Introduction
2. The Internet As a Source of Information

2.1. Disease Information: Eating Disorders
2.2. Nutrition and Exercise Information
2.3. Patient Perspectives
2.4. Self-Help Groups

3. The Internet As a Source for Counseling
3.1. Online Counseling Sites
3.2. E-mail As an Adjunct

4. Conclusion
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growing incidence of eating disorders. The center provides information and outreach
services. The address is 1841 Broadway, 4th Floor, New York, NY 10023; Phone: 212-
333-3444; Fax: 212-333-5444.

The Eating Disorders Coalition for Research, Policy & Action (www.EatingDisorders
Coalition.org) is an advocacy group for people with eating disorders, their families, and
professionals who work with them to promote federal support for improved access to
care. Their address is 611 Pennsylvania Avenue SE, Suite 423, Washington, DC 20003-
4303; Phone: 202-543-9570.

Eating Disorder Recovery Online, Arizona Center for Eating Disorder Recovery
(www.ederecovery.com) provides information, a chat room, online assessments, and both
group and individualized counseling for pay. The chat room adress is www.edrecovery.
com/chatroom/index.html.

The Eating Disorder Referral and Information Center (www.EDreferral.com/) is an
international eating-disorder referral organization dedicated to the prevention and treat-
ment of eating disorders. The center provides information and treatment resources for all
forms of eating disorders.

The Harvard Eating Disorders Center (www.hedc.org) conducts research and pro-
vides information. The center’s address is 15 Parkman Street, Boston, MA 02114; Phone:
617-236-7766; Fax: 617-236-2068.

The International Association of Eating Disorders Professionals (IAEDP) (www.
iaedp.com) offers nationwide education, training, certification, and a semiannual con-
ference for practitioners who treat people with eating disorders. The IAEDP address is
427 center Pointe Circle, Suite 1819, Altamonte Springs, FL 32706; Phone: 309-346-
3341; 800-800-8126; Fax: 309-346-2874.

The National Association of Anorexia Nervosa and Associated Disorders (ANAD)
(www.anad.org) is dedicated to alleviating the problems of eating disorders, especially
anorexia nervosa and bulimia. ANAD provides educational and self-help for both patient
and parents. The address is P.O. Box 271, Highland Park, Illinois 60035; Phone: 312-
831-3438; Fax: 847-433-4632; Advocacy: anadadvocacy@aol.com; Information:
anad20@aol.com.

The goal of the National Eating Disorders Association (NEDA) (www.NationalEating
Disorders.org), the largest consumer advocacy organization in the United States, is the
elimination of eating disorders and body dissatisfaction by employing far-reaching and
comprehensive strategies to prevent young people from developing eating disorders. The
NEDA also seeks to ensure that those who suffer from eating disorders receive access to
the information, care, and support. The NEDA provides information about eating disor-
ders and body-image concerns and referrals for centers, physicians, counselors, thera-
pists, and so on. The NEDA also has an online store that provides educational and training
materials. The address is 603 Stewart St, Suite 803, Seattle, WA 98101; Phone: 206-382-
3587 (office); 800-931-2237 (information and referral helpline); Fax: 206-829-8501;
info@nationaleatingdisorders.org.

The Pennsylvania Educational Network for Eating Disorders (PENED) (http://trfn.
clpgh.org/pened/) provides education, support, and referral information on the causes,
treatment, and prevention of eating disorders and related issues. PENED’s address is
7805 McKnight Road, Pittsburgh, PA 15237; Phone 412-366-9966; Fax: 412-487-
6850.
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2.2. Nutrition and Exercise Information

The American Dietetic Association (www.eatright.org), a professional society for
dietitians, promotes the science of dietetics and nutrition, and public and professional
education in these areas. ADA activities and services include continuing education pro-
grams, nutritional research, scholarships, consumer publications, educational publica-
tions for professionals, public awareness campaigns, and promulgation of educational
standards. The address is 216 West Jackson Boulevard, Suite 800, Chicago, IL 60606-
6995; Phone: 800-366-1655 (nutrition hotline), 312-899-0040, 900-CALL-AN-RD;
media@eatright.org.

The Food and Nutrition Information Center, US Department of Agriculture (www.nal.
usda.gov/fnic/) provides information on food, human nutrition, and food safety to con-
sumers and professionals. The address is National Agricultural Library, 10301 Balti-
more Avenue, Room 105, Beltsville, MD 20705-2351; Phone: 301-504-5719; Fax:
301-504-6409.

The site at www.webhealthcentre.com provides health calculators for determination
of body mass index (BMI) and energy utilization. The BMI calculator permits the
determination of BMI and interpretation related to level of appropriateness of weight
(i.e. underweight, normal, normal, overweight, obese, morbid obesity). It also provides
the lower and upper range of normal for that individual assuming normal range of
musculature. The energy calculator permits the determination of the minimal (basal)
and ambulatory caloric utilization for an individual of a given gender, age, height, and
weight.

My.webmd.com provides information on food and nutrition, sports and fitness, and
health e-tools. Food and nutrition contains articles on diet, exercise, nutrition, including
interviews with experts and bulletin boards that permit individuals to ask for advice from
these experts. This site also includes some recipes. Sports and fitness contains calculators
for target heart rate and calories expended with different exercise regimes. Health e-tools
has a diet and exercise log including a dessert wizard that permits one to calculate the
amount of exercise required to offset the calories of a specific dessert, target heart rate
calculator, and calorie calculator. Although typically used for weight loss, this can also
be utilized for weight maintenance or weight gain.

The President’s Council on Physical Fitness and Sports (www.fitness.gov) pro-
motes, encourages, and motivates the development of physical fitness and sport par-
ticipation for Americans of all ages through its work with partners in government and
the private sector. It provides recognition and incentive programs for individuals and
organizations and materials on fitness and physical activity. The address is 200 Inde-
pendence Avenue, SW, Room 738-H, Washington, DC 20201; Phone: 202-690-9000;
Fax: 202-690-5211.

2.3. Patient Perspective

There are multiple Internet sites that provide stories by patients about their conditions.
A couple of these are The Close to You Family Resource Network, which has an eating
disorders site that lists stories of patients at closetoyou.org/eatingdisorders/byyou/
posts.htm and Healthyplace.com, which provides stylized stories at www.healthyplace.
com/communities/eating_disorders/site/eating_disorders.htm.
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2.4. Self-Help Groups

Although many patients value self-help interactions, these need to be approached with
caution given the potential for dissemination of inaccurate and potentially dangerous
information.

The Eating Disorder Recovery Online, Arizona Center for Eating Disorder Recovery
provides an online chat room (www.edrecovery.com/chatroom/index.html).

The Center for Counseling and Health Resources Inc. (www.caringonline.com) pro-
vides information and online support.

The Center for Eating Disorders of St. Joseph Medical Center (www.eating-
disorders.com/) provides an eating disorders discussion forum and offers the ability to
ask questions of experts.

Eating Disorders Anonymous (EDA) (www.EatingDisordersAnonymous.org) pro-
vides information about local support group meetings. EDA’s address is 18233 M. 16th
Way, Phoenix, AZ 85022.

New Realities Eating Disorders Recovery Centre has a good self-assessment question-
naire, as well as useful information.

Psychforums.com (www.psychforums.com/forums/index.php) provides a discussion
group for patients with anorexia nervosa and bulimia nervosa.

Something fishy (www.something-fishy.org/online/chatcenter.php) provides a dis-
cussion groups for eating disorders.

It is valuable to know whether patients are utilizing these and what they are learning
so that interventions can be modified to accrue benefits and avoid detriments from these
interactions.

3. THE INTERNET AS A SOURCE FOR COUNSELING

No publications are available on the use or success of these programs. Until such
information is available, they should be used with caution and considered an adjunct to
face-to-face counseling.

One study evaluated an Internet health education program designed to improve body
satisfaction and reduce weight and shape concerns (2). This study evaluated the change
in body-image perception and drive for thinness in 60 women randomized to the Internet
or a control program. At the conclusion of the program, the women trained in using the
Internet program had significantly greater improvements in both body image and drive
for thinness. This finding provides some support that the Internet might be of benefit as
an adjunct to counseling.

3.1. Online Counseling Sites

The Eating Disorder Recovery Online, Arizona Center for Eating Disorder Recovery
(www.EDrecovery.com) provides for pay online assessments, both group and individu-
alized counseling. Eating Disorder Recovery Online, Arizona Center for Eating Disorder
Recovery, Tucson, Arizona; Phone: 888-520-1700, 520-323-3734; Chat room: http://
www.edrecovery.com/chatroom/index.html Nutrition Consulting.Com provides consult-
ing for eating disorders (anorexia, bulimia, and binge eating) and weight issues via
telephone and e-mail or in person in the metropolitan New York area.
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3.2. E-Mail as an Adjunct
One study has been published on the use of e-mail as an adjunct to counseling in

anorexia nervosa (3). Patients were to have obligatory contacts by e-mail between visits.
The patients were to report on their eating behaviors. Although this was not a controlled
study, the patients considered use of e-mail to be helpful and all patients showed improve-
ment. The authors hypothesized that the e-mail contacts were beneficial because they
increased therapeutic contact, permitted “talking on demand,” and increased the fre-
quency of confronting eating behaviors, enhancing honesty and integrity. They also
noted that relatively little time was required by the counselors.

4. CONCLUSION

The number of sites and the volume of information related to eating disorders is
extraordinary. Nevertheless, little information is available on the usefulness of the Internet
for providing information or for counseling. An educated professional can identify infor-
mation for the patient and can utilize this to supplement patient care. It may be that the
Internet can be used to supplement office counseling to improve patient outcomes. How-
ever, the ways that the Internet can be used to enhance treatment requires study.
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9 Etiologies of Obesity

Richard L. Atkinson

KEY POINTS

• Obesity is an exceedingly complex group of diseases and probably should be
characterized as a syndrome.

• Simply overeating does not result in long-term obesity.
• More than 350 genes or gene markers have been identified that are associated

with obesity and may contribute to the etiology of obesity in animals and
humans.

• The etiologies that contribute to obesity that physicians can influence include
dietary and exercise patterns, endocrine and metabolic diseases, and drugs.

• More research is needed to uncover the causes of obesity and to develop
therapies.

1. INTRODUCTION AND OVERVIEW

This chapter examines some of the evidence to date for the various etiologies of
obesity. Table 1 provides an outline of the chapter and the major factors thought to
contribute to the etiology of obesity.

The common feature of all obese people is an excess accumulation of adipose tissue.
However, obesity is not a single disease. More than 300 different genes and gene mark-
ers have been identified that are associated with obesity (see Chapter 18 for a discussion
on recent research on the genetics of obesity), and there are numerous environmental
factors that appear to be necessary for the expression of obesity (1–2) (see Table 2). A
prevailing current hypothesis is that, in most people, obesity is the interaction of the
environment and a genetic predisposition to accumulate excess adipose tissue. Usually,
both the genetic factor(s) and the environmental factors must be present for obesity to
occur. This hypothesis is undoubtedly true for the vast majority of obese people. The
previous belief of many lay people and health professionals that obesity is simply the
result of a lack of willpower and an inability to discipline eating habits is no longer
defensible (see Chapter 24 for a summary of lay and professional attitudes about obe-
sity) despite its continued popularity. It is likely that few or no cases of obesity are
simply the result of overeating, rather than a more complex interaction of environmental
and genetic factors. The classic studies of Sims et al. (3) provide evidence that simply
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overeating does not result in long-term obesity. In these studies, forced overfeeding of
young lean males resulted in weight gain averaging only about 21% over baseline,
despite dramatic increases in energy intake for months. Furthermore, this overfeeding
did not result in long-term obesity (3).

The hypothesis that obesity is almost always a product of a genetic predisposition
interacting with the environment has been challenged by recent evidence that animals
infected with certain viruses develop obesity (4–6). Preliminary data suggest that one or
more of these viruses may contribute to obesity in humans, but additional research must
be done. As is shown here, we are only in our infancy of understanding of the etiologies
of obesity.

2. GENETIC FACTORS CONTRIBUTING TO OBESITY

2.1. Single-Gene Defects
Single-gene defects as models of obesity in animals have been known for many years,

and more recently have been described in humans (1). The two most prominent single-
gene defects that cause obesity in animals and/or humans include ob/ob and db/db, the
genes coding for leptin and leptin receptor, respectively. Others include the agouti, tubby,
and proopiomelanocortin genes (1). Coleman’s (7–9) early descriptions of two mouse
models, the obese (ob/ob) and the obese and diabetic (db/db), stimulated a series of
research studies that culminated with the identification of the gene defects responsible for
each of these disorders. The ob gene, first described by Zhang et al. (10), codes for leptin.

Table 1
Chapter Overview

1. Introduction and Overview
2. Genetic Factors

2.1. Single-Gene Defects
2.2. Polygenic Obesity
2.3. Clinical Studies

3. Environmental Factors
3.1. Programming of Genetic Expression

3.1.1 Intrauterine Factors
3.1.2 Early Developmental Factors

3.2. Familial and Ethnic Factors
3.3. Diet Composition and Eating Patterns
3.4. Amount of Physical Activity
3.5. Drugs
3.6. Stress

3.6.1.Emotional Factors
3.6.2. Trauma
3.6.3.Surgery
3.6.4. Infection

4. Endocrine and Metabolic Diseases
5. Abnormal Regulation of Body Weight or Body Fat
6. Conclusion
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Leptin is made in adipose tissue and is postulated to signal the brain regarding insuffi-
ciency of food intake and decreasing levels of adipose tissue stores in the body. Leptin
deficiency is an autosomal recessive trait that produces massive obesity in ob/ob mice and
in a small number of humans reported with this defect (10–15). Coleman (7,8) showed
that ob/ob mice must be food restricted to half of the energy intake of their lean siblings
to achieve a comparable body weight, and even then, their body fat is greater.

When injected with leptin, both ob/ob mice and humans lose weight down toward the
levels of their unaffected siblings (11–13,16). The altered gene in the db/db mouse codes
for the leptin receptor, and apparently results in a defective or absent receptor site.
Defects in the comparable gene in rats produce the Zucker obese rat model. Neither db/
db mice nor Zucker rats lose weight when injected with leptin.

Only a tiny fraction of obese people have a single-gene disorder as the etiology of their
obesity. Such individuals tend to gain weight continually until they die of some compli-
cation of obesity. Recent studies have identified a very small number of humans with
leptin deficiency, and a somewhat larger number with leptin receptor defects (14–18). It
has been disappointing to learn that obese people have high levels of leptin, and appear
to be resistant to its action in reducing body fat (19).

There are several other rare obesity syndromes owing to genetic or familial causes as
reviewed by Chagnon et al. (1) and Bray et al. (20). For example, the Prader-Willi
syndrome (obesity, mental retardation, short stature, small hands and feet) probably
represents a mutation in affected individuals (20). Of the 24 genes specifically identified
with human obesity (1,21), most contribute only very modestly to the obesity in a given
individual. Bouchard et al. (21) maintain a constantly updated website on the human
obesity genome at http://obesitygene.pbrc.edu.

2.2. Polygenic Obesity
In the majority of both animals and humans, the genetic contribution to obesity is not

a single-gene defect, but is the result of a combination of genetic factors (Chapter 18

Table 2
Potential Explanations Advanced for the Epidemic of Obesity

1. Reduced activity
a. Greater affluence, more cars, less heavy labor
b. Cable TV, increased channels
c. Computers in workplace and home
d. Computer games, handheld and desktop
e. Fears of violence or kidnapping of children
f. Organized sports for children, reduced outside playing time

2. Changes in food intake
a. Increasing affluence among population, food more affordable
b. Easier access to food in environment
c. Expansion of fast food sources and availability
d. Change in character of food (high fat, refined carbohydrates)
e. Larger portion sizes

3. Two-income families, less attention to meal preparation
4. Worldwide epidemic of obesity-producing virus
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summarizes recent advances in the genetics of human obesity with emphasis on leptin and
the leptin receptor). As noted earlier, Bouchard, Chagnon and colleagues (1) identified
more than 300 genes or gene markers that are involved in the etiology of obesity, and
24 chromosomes have genes or gene markers that definitely contribute to obesity (21).
Some genes promote obesity and some appear to be protective. The implications of this
number of genes being involved in obesity are that there may be dozens to thousands of
different types of obesity.

2.3. Clinical Studies
Twin studies provide the most impressive clinical evidence that genetic factors play

an important role in the etiology of obesity in humans (22–25). Stunkard et al. (23) studied
identical and nonidentical twins who were reared together and others who were reared
apart. They found a high correlation of body weight among identical twins, even if they
were reared apart, and concluded that as much as 70% of the variance of obesity could
be attributed to genetic factors. Allison et al. (24) confirmed these results in a separate
set of 53 twin pairs from multiple countries. They concluded that the heritability of body
mass index was between 0.50 and 0.70 (24). Bouchard et al. (25) did very careful studies
in twins who were isolated in the Canadian wilderness with no access to foods other than
those provided by the investigators. Identical twins were overfed for a period of 100 d and
the gains in body weight and adipose tissue were evaluated. There was a closer associa-
tion of both body weight and intra-abdominal adipose tissue (visceral fat) within twin
pairs compared to among twin pairs. Recent studies suggest that the heritability of obesity
in twins may differ among the sexes (22).

Bogardus et al. (26) evaluated potential mechanisms by which genetic factors may
contribute to obesity. Studies of resting metabolic rate show that the variation within
families is less than the variation among families. This study suggests that energy
metabolism is involved in regulating the body weight, and may contribute to the etiology
of obesity. Potential candidate genes that could affect energy metabolism are the genes
for the various uncoupling proteins. Uncoupling protein-1 (UCP-1) in brown fat plays
a major role in energy metabolism in rodents, but there appears to be little brown fat in
adult humans. Fleury et al. (27) first described the links between uncoupling protein-2
(UCP-2) and obesity and hyperinsulinemia. However, many studies have not been able
to associate genetic differences in UCP with the prevalence of obesity (1,25,28). Even
when associated, the contribution of UCP mutations to obesity is very small, about 1–
3% of the variance.

3. ENVIRONMENTAL FACTORS CONTRIBUTING TO OBESITY

3.1. Environmental Programming of Genetic Expression
Although the gene pool of an individual is fixed at conception, environmental factors

may determine how these genes are expressed. There is intense interest on the role of
environmental factors during intrauterine life and early infancy in the production of
disease later in life.

3.1.1. INTRAUTERINE FACTORS

The German blockade of the Netherlands during World War II resulted in many
pregnant women undergoing starvation during some or most of their pregnancies. People
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born during the “Dutch famine” have been followed by their government for many years
and in 1976, Ravelli et al. (29) reported that there was an increased prevalence of obesity
in this population. If mothers were starved during the first 6 mo of pregnancy, the progeny
were obese and had the “metabolic syndrome” in later life. If starved in the last 3 mo,
progeny tended to be thinner than normals.

Epidemiological studies demonstrate that babies with a low birth weight and particu-
larly babies who are born small for gestational age have a higher prevalence of obesity in
adulthood (30). The causes for small-for-dates babies are not clear, but abnormalities of
the placenta may play a role. Low birth weight may be the result of a number of environ-
mental factors including maternal undernutrition and smoking. Conversely, babies with
high birth weights, and particularly those whose mothers had gestational diabetes, are at
increased risk for obesity (30–32).

Animal studies have confirmed that nutritional and hormonal manipulations during
intrauterine life lead to obesity and metabolic syndrome in adulthood. Female rats exposed
to an intrauterine environment of gestational diabetes produced by giving the drug
streptozotocin to their mothers during pregnancy, develop gestational diabetes when they
grow up and become pregnant (33). This effect may go out to three generations.

Rhesus monkeys whose mothers were injected with androgen during pregnancy develop
obesity, insulin resistance, and a syndrome similar to polycystic ovary syndrome when they
become adults (34,35).

3.1.2. ENVIRONMENTAL FACTORS IN EARLY DEVELOPMENT

Overfeeding shortly after birth may lead to obesity and diabetes later in life in both
humans and animals (36,37). Underfeeding shortly after birth has been postulated to
result in obesity later in life in humans, but studies are inconclusive (36).

It is apparent that numerous environmental factors have the ability to alter gene expres-
sion. This effect may not be confined to fetal or early life. The phenomenon of sudden
weight gain in adult humans and animals in response to environmental stressors that leads
to obesity that then persists has been noted by many clinicians. For example, rats fed a
high-fat diet for a brief period will become obese, but lose the weight if returned to a chow
diet. If the high-fat diet is given for an extended time, permanent obesity ensues. Similar
mechanisms may be operating in humans.

3.2. Familial and Ethnic Factors
Environmental factors of a familial nature including ethnic food preferences, eating

patterns, dietary composition differences (e.g., high-fat diets), and activity levels, play
a role in the etiology of obesity. Studies of energy expenditure in individuals and families
show that differences are greater between families vs within families (26). This may be
the result of genetic factors affecting energy metabolism, but could also be owing to
learned patterns of activity. Different ethnic groups demonstrate marked differences in
the character and amounts of foods eaten. Factors that may influence total calorie intake
include the frequency and timing of eating and the use of spices, oils and fats, and
preferred food sources (e.g., rice, wheat).

3.3. Diet Composition and Eating Patterns
In considering factors that may have played a role in the epidemic of obesity, increases

in food intake are high on the list (Table 2). People in the United States and across the
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world are becoming more affluent and able to afford more food and more commercially
prepared foods, which tend to have a higher energy density. Ease of access to food has
increased with more restaurants, especially fastfood restaurants that have quite inexpen-
sive, high-fat, high-calorie foods as their staples. Portion sizes have increased since the
1980s. With more leisure-time activity, especially watching TV, food intake increases.

Excessive calorie intake above daily energy requirements is necessary for the devel-
opment of obesity, but it is incorrect to assume that simple overeating is responsible for
all obesity. As noted in Chapter 19, there is evidence that the quality of the foods ingested
also is important in producing obesity. In animal studies, diets high in fat produce a
greater degree of obesity than those high in carbohydrate (CHO). There are several
reasons that increased dietary fat produces obesity (Table 3). Fat contains more than
twice as many calories per gram as protein or CHO. Eating the same volume of food
results in much greater energy intake on a high-fat diet than on a low-fat diet. Also, high-
fat foods are more palatable than low-fat foods. Fat adds a desirable “mouth feel” to foods
that animals and humans prefer. Fatty foods are usually low in dietary fiber, are softer,
and require less time to chew and swallow than other types of foods. This is particularly
true of high-fat desserts. Because there is less processing time for high-fat foods, it is
easier to eat larger amounts. Finally, there is evidence that high-fat foods do not produce
satiety as well as do high-CHO foods (38). Experiments in which subjects were fed a
high- or low-fat preload before a meal showed that total energy intake was greater with
the high-fat preload. The subjects did not perceive the increased energy of the preload,
ate a comparably sized meal, and thus obtained a greater total energy intake. Tremblay
et al. (39) noted that the combination of a high-fat appetizer and simultaneous consump-
tion of alcohol results in a significantly higher total energy intake as compared to an
equicaloric low-fat, no-alcohol appetizer.

The predisposition to gain fat on a high-fat diet is partially genetically determined.
West et al. (40) studied nine strains of inbred mice. Within each strain, half of the mice
were fed a high-fat diet, the other half was fed a low-fat diet, and the differences in weight
gain and fat gain were determined. There were marked differences in weight and fat gain,
supporting the Flatt hypothesis, although differences in food intake contributed to the fat
gain. Rissanen et al. (41) reported on human twins who differed in body weight and had
different preferences for dietary fat. The fatter twin preferred and ate more fat than the
leaner twin. This suggests that although genetic factors are important, environmental
factors play a major role in the preference for dietary fat and its contribution to obesity.

Table 3
Mechanisms of Obesity on High-Fat Diets

1. Increased food intake
a. Increased energy content of fat for same volume or weight
b. Greater palatability of high-fat foods
c. Generally lower chewing and swallowing time for high-fat foods
d. Lower degree of satiety from high-fat foods

2. Greater efficiency of storage with excess intake

3. Differences among individuals in oxidation of dietary fatty acids

3_09_Atki_103_118_F 10/08/2004, 1:42 PM110



Chapter 9 / Etiologies of Obesity 111

Ravussin and Smith (42) postulated that some humans, upon gaining weight, lose the
ability to make new fat cells to store the excess fat in adipose tissue, so they begin to
deposit fat in muscle, liver, and other tissues. This produces insulin resistance and con-
tributes to the metabolic syndrome and to diabetes. More studies are needed to prove this
theory.

Fat is stored more efficiently than CHO or protein when the diet contains more energy
than is necessary for weight maintenance (43–46). The cost of storing excess fat as a
percentage of ingested energy is significantly less than the cost of making fat from CHO
or protein. The capacity of different people or animals to oxidize fat in the diet to match
fat intake varies from individual to individual. Many animals or humans are able to
increase fat oxidation to match fat intake only after some degree of fat storage. Flatt
(44,45) has postulated that on changing from a low- to a high-fat diet, individuals who
lack the ability to match fat oxidation to fat intake will gain weight. The rationale for this
hypothesis is that there are only two fates for ingested fat: oxidation or storage. Humans
have a very limited capacity to convert any of the energy in fat to either protein or CHO
(44,45). Therefore, if the percentage of fat in the diet increases, fat oxidation must
immediately increase to prevent storage of the additional fat calories.

The ability to oxidize fat apparently is influenced by genetic factors. Boozer et al. (47)
demonstrated that not all calories are equal when they fed four groups of rats a similar
number of kcal, but different percentages of fat. The rats on the high-fat diet (48% of kilo-
calories as fat) gained almost 50% more body fat over a 6-wk period than rats on an equi-
caloric low-fat diet (12% of kilocalories as fat). Similar observations have been made in
humans. Danforth noted that comparable weight gain with overfeeding required many
fewer kilocalories on a high-fat diet than on a low-fat diet (48). Lissner et al. (49) kept
calories constant, but switched from a high-fat to a low-fat diet, and noted weight loss.
Prewitt et al. (50) also switched from a high-fat to a low-fat diet and found that the subjects
could not maintain body weight, despite increasing the daily energy intake of low-fat foods.

The studies above suggest that the level at which body weight is regulated is deter-
mined in part by the percentage of fat calories in the diet. Not all investigators agree. The
arguments pro and con are summarized in two editorials by Bray and Popkin vs Willett,
respectively (51,52).

3.4. Amount of Physical Activity

The amount of daily physical activity clearly contributes to the maintenance of body
weight (see Chapter 13 on the role of exercise). Obese people are less active than lean
people. Prentice and Jebb (53) observed that obesity is more common in lower vs upper
socioeconomic groups, and that the factor that correlated best with the degree of obesity
was activity. Degree of obesity was negatively correlated with daily physical activity.

Explanations for the epidemic of obesity focus on changes in activity since the 1980s
in the United States (Table 2). With increasing affluence and mechanization, there are
more cars, labor-saving devices, and less need for heavy labor. Greater penetration in
homes of televisions, computers, and computer games increases sedentary time, espe-
cially for children. Fear of violence, secondary to drug dealing, and fear of kidnapping
influence parents to keep children in the house or to limit outside exercise to organized
sports. Long car travel to little league games, soccer practice, and so forth mean less actual
time playing outside for children.
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It is important to recognize that greater activity levels do not necessarily require
greater amounts of formal exercise. Although all exercise is activity, the activities of daily
living make an important contribution to total daily energy expenditure. Zurlo et al. (54)
studied subjects in their indirect calorimeter facility and found that spontaneous activity,
or “fidgeting,” was correlated with body weight and adiposity. The difference in energy
expenditure from “fidgeting” amounted to as much as 600 kcal/d, an amount that could
account for a sizable difference in body weight. These findings were confirmed by Levine
et al. (55). It is not clear whether deliberately attempting to increase fidgeting will assist
in weight loss or maintenance, but encouragement by physicians for patients to try as
much as possible to minimize inactivity may be helpful. Epstein et al. (56) found that this
strategy was useful in treating childhood obesity. Children were limited to a fixed amount
of time in sedentary activities, and left to their own devices during nonsedentary times.
Another group was assigned specifically to exercise. The decreased sedentary-behavior
group had a decrease in overweight of 20 vs 13% for the exercise group, and at 1 yr, the
differences were 19 vs 9%. Gortmaker et al. (57) and Robinson et al. (58) evaluated the
role of TV viewing on obesity in children. TV clearly contributes to obesity in children,
and reducing time watching TV was effective in preventing obesity.

3.5. Drugs
It is not well recognized, but numerous drugs may produce an increase in food intake

or body weight. Glucocorticoids produce fat gain, particularly truncal adiposity, in a
high percentage of users. Insulin and oral hypoglycemics (sulfonylureas and thiazoli-
dinediones) promote weight and adipose tissue gain in diabetics. Phenothiazines, atypi-
cal antipsychotic agents, and some antidepressants, such as tricyclics and selective
serotonin reuptake inhibitors, may produce weight gain. Cyproheptadine and valproic
acid also have been implicated in the etiology of obesity in some patients. Finally,
β-adrenergic antagonists such as propranolol are postulated to reduce sympathetic ner-
vous system activity and lead to weight gain or difficulty in losing weight.

3.6. Stress
3.6.1. EMOTIONAL STRESS

Several types of stress may contribute to obesity; perhaps the most studied of which
is emotional stress. Depression is associated with weight gain in about 10 to 20% of cases.
Weight gain is particularly common in seasonal depression (seasonal affective disorder
[SAD]), which occurs in the winter months predominantly in northern latitudes. Some
studies have suggested that SAD and its associated weight gain may be treated by expo-
sure to artificial sunlight. On an anecdotal basis, many patients report that the onset of
obesity occurred with some major emotionally stressful event in their lives. However, it
is difficult to identify a suitable control group for such events. Multiple studies have
shown that surgery, such as tonsillectomy, is associated with an increased incidence of
obesity compared to unoperated controls in the period after surgery (59,60).

3.6.2. CENTRAL NERVOUS SYSTEM DAMAGE

Injury to selected areas of the central nervous system (CNS) from accidents or neo-
plasms is known to cause obesity in a small number of patients (61). Probably the most
common type of injury is head trauma from automobile accidents. Pituitary or hypotha-
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lamic tumors are the most common types of neoplasms associated with the onset of
obesity (61).

3.6.3. SURGICAL PROCEDURES

Surgical procedures in the CNS may produce trauma to critical areas and produce
obesity (61). However, there are many anecdotal cases of obesity following surgery on
other parts of the body, as noted for obesity after tonsillectomy. It is unclear whether
damage to the CNS occurs during surgery in these cases, or if there is some other factor
that alters CNS biochemistry. Animal studies show that lesions of the ventromedial
hypothalamus, for example, leads to massive obesity, which is then defended by the
body’s normal mechanisms against starvation (62).

3.6.4. INFECTIOUS DISEASES

An ominous potential etiology of obesity is that of infectious disease. Bray (61)
reported a small number of patients who developed obesity after tuberculosis or other
infections of the CNS that produced anatomical damage. Such bacterial infections caus-
ing obesity are rare and the CNS mechanisms easily understood. What is more disqui-
eting is the possibility that viral infections may cause obesity. There are seven known
animal models of virus-induced obesity. Lyons et al. (63) described massive obesity that
occurred in mice after infection with canine distemper virus, a virus that is similar to
human measles virus. Carter et al. (64) described obesity and stunting in chickens result-
ing from a rous-associated virus. Several strains of scrapie agent produce obesity, appar-
ently by damaging the brain (65). Borna virus produces widespread abnormalities
including lympho-monocytic inflammation of the hypothalamus, hyperplasia of pancre-
atic islets, elevated serum glucose and triglycerides levels, stunting, and an increased
body fat (66). Dhurandhar et al. (67) described an unusual type of obesity in chickens in
India owing to an avian adenovirus. This adenovirus caused the deposition of increased
visceral fat, but paradoxical reductions in serum cholesterol and triglycerides. In a small
study, about 20% of obese humans selected randomly from an obesity treatment program
in Bombay, India, had antibodies that reacted with this chicken adenovirus (68). The
patients with antibodies weighed significantly more and had significantly lower serum
cholesterol and triglycerides. Dhurandhar and Atkinson demonstrated that infection
with a human adenovirus, Ad-36, produced increased adipose tissue and paradoxically
lower serum cholesterol and triglycerides in chickens, mice, and nonhuman primates
(5,6). Obese humans who have antibodies to Ad-36 have lower serum cholesterol and
triglycerides than do antibody negative individuals (69). More research is urgently
needed to determine whether obesity in humans may be due to viral infections.

4. ENDOCRINE AND METABOLIC
DISEASES AS AN ETIOLOGY OF OBESITY

Endocrine disease is a commonly sought etiology of obesity, but is rarely found (Chap-
ter 21 includes discussions of the evaluation of obese patients in obesity treatment pro-
grams). Thyroid disease is most often blamed for causing obesity, particularly in
adolescents. However, hypothyroidism very rarely produces significant weight gain and
treatment of thyroid deficiency rarely results in much weight loss. In the experience of
the author, the presence of hypothyroidism makes it difficult for patients to lose weight
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while participating in an obesity treatment program, but with thyroid hormone replace-
ment, weight loss in response to diet, exercise, and behavior modification including diet
and exercise, with or without drug therapy, proceeds as predicted. An unusual cause of
obesity reported by anecdote is hyperthyroidism. The author has taken care of four
patients who reported the onset of weight gain simultaneously with the onset of symp-
toms suggestive of hyperthyroidism, and who were documented with elevated thyroid
hormone levels and depressed thyroid-stimulating hormone (TSH) levels. Because thy-
roid disease is commonly found in obese patients, it is wise to check the serum thyroxine
(T4) and TSH before starting a weight-reduction program.

Cushing’s syndrome resulting from treatment with exogenous glucocorticoids is the
most common form of endocrine obesity. Weight gain with glucocorticoid treatment may
be large, in the range of 25 to 50 kg in extreme cases. Weight gain of these levels in
spontaneously appearing Cushing’s disease (pituitary tumor) or Cushing’s syndrome
owing to an adrenal adenoma certainly may be seen, but these diseases are exceedingly
rare. Insulinomas are another rare cause of endocrine obesity. They promote deposition
of adipose tissue and overeating due to periods of hypoglycemia.

Pseudohypoparathyroidism, hypothalamic disease, and hypogonadism are very rare
causes of obesity. Although the average physician is not likely to ever see such patients
in the primary care of medicine, endocrine diseases should be kept in mind because they
are associated with treatable conditions that may markedly improve quality of life for
these unfortunate people.

5. ABNORMAL REGULATION OF BODY WEIGHT OR BODY FAT

Keesey (62,70) advanced the hypothesis that individuals have a “body weight set
point” that represents a body weight or an adipose tissue mass that is defended from
change. Not all authors agree with this concept (44,45,71). Flatt (44,45) suggested that
the apparent “regulation” of body weight is the result of a confluence of factors that
eventually lead to a stable body weight. If the equilibrium is disturbed, there are compen-
satory changes and a “settling” of the body weight or body fat at a new level. In the final
analysis, the argument may be about semantics, but it is quite clear that the body weights
of animals and humans do fluctuate in a fairly narrow range, and that single perturbations
such as reduction of daily energy intake promote biochemical changes in the body that
limit the reduction in weight and adipose tissue mass (62,70). Conversely, overfeeding
results in compensatory changes that limit weight gain. These biochemical changes,
particularly in the case of underfeeding, are perfectly understandable survival traits that
undoubtedly have been incorporated into the gene pool of all living creatures to deal with
the periodic shortages of food or even famines that plagued the world for most of the time
that life has been on Earth. Because surpluses of food have been rare throughout history,
it would not be surprising that the mechanisms to deal with overfeeding are not as
powerful as those dealing with underfeeding. These biochemical responses cause little
inconvenience or health problems for the normal-weight individual who wishes to lose
weight for cosmetic purposes. However, for the significantly obese person who needs to
lose weight for health purposes, these “protective” mechanisms are frustrating indeed.

The discovery of leptin and its effects on body fat stores has given credence to the
concept of regulation of fat stores in the body (7–19). Leptin signals the brain regarding
the amount of fat that is stored in the body, and abnormal genes for leptin or leptin
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receptors are associated with massive obesity in humans and animals. Treatment with
leptin reduces body fat content of genetically obese mice, normal mice, and mice made
obese by feeding a high-fat diet (11–13). However, serum leptin levels are strongly
correlated with adipose tissue mass (19), suggesting that leptin “resistance” occurs.
These data illustrate that leptin is not part of a simple negative feedback regulatory loop.

It appears that lowering the fat content of the diet from 35% of kilocalories, which is
the typical American diet, to about 20% or less, which is the diet of primitive cultures,
may lower the level at which body weight is defended. Likewise, exercise or increased
activity may lower the defended body weight. These have been incorporated into behav-
ioral treatments of obesity, but with a poor success rate. Obesity drugs and obesity
surgery, particularly jejuno-ileal bypass surgery and gastric bypass surgery, are more
passive methods of lowering the level at which body weight is regulated (72,73). Other
chapters (see Chapter 20) in this book discuss the success of treatment of obesity with
these methods. More research is needed to determine if there is active regulation of body
weight as postulated in the “body weight set point” theory, or if weight regulation is
simply an interaction of a variety of factors that influence food intake, activity levels, and
metabolic rate.

6. CONCLUSION

Obesity is an exceedingly complex group of diseases and probably should be charac-
terized as a syndrome. With research in the area only just begun, more than 350 genes or
gene markers have been identified that are associated with obesity and may contribute to
the etiology of obesity in animals and humans. This suggests that there may be thousands
of different types of obesity. The presence of a genetic tendency to obesity does not mean
that obesity is inevitable, since environmental factors are critical for the expression of the
genetic potential. Physicians should be aware of the factors that contribute to obesity that
can be manipulated, such as dietary and exercise patterns, endocrine and metabolic
diseases, and drugs. Research into obesity and its etiologies has been sparse, but the
accelerating pace of research into obesity promises to provide new answers and point the
way to new treatments for obesity.
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10 Medical Consequences of Obesity
and Benefits of Weight Loss

Lalita Khaodhiar and George L. Blackburn

KEY POINTS

• Obese patients are at increased risk for developing numerous medical prob-
lems including insulin resistance and type 2 diabetes mellitus, hypertension,
dyslipidemia, cardiovascular disease, stroke, sleep apnea, gallbladder dis-
ease, hyperuricemia and gout, osteoarthritis, and certain forms of cancers.

• Obesity and obesity-related disease accounts for significant mortality, par-
ticularly when the body mass index exceeds 30 kg/m2.

• The association between type 2 diabetes mellitus with a cluster of disorders
that includes obesity, hypertension, dyslipidemia, and atherosclerotic heart
disease is known as Syndrome X or the insulin-resistance syndrome.

• Weight loss, even if moderate, can improve health status and lessen the inci-
dence of obesity-related disease.

1. INTRODUCTION

Overweight and obesity have become epidemic in the United States and worldwide
(1). Data from the National Center for Health Statistics indicate that the prevalence of
obesity, defined as a body mass index (BMI) of 30 kg/m2 or more, increased from
12.8%in the years from 1976 to 1980, to 22.5% in the 1988 to1994 interval, to 30% in the
1999 and 2000 interval. Approximately 31% of US adults, about 59 million people, are
considered obese, and more than 64% meet the criterion for overweight (BMI �25 kg/
m2) (2).

Obese patients are at increased risk for developing numerous medical problems in-
cluding insulin resistance and type 2 diabetes mellitus (DM), hypertension, dyslipidemia,
cardiovascular disease, stroke, sleep apnea, gallbladder disease, hyperuricemia and gout,
osteoarthritis, and certain forms of cancers (3–5). Excess body weight is also associated
with substantial increases in cardiovascular and all-cause mortality. Each year, obesity
and its complications results in 300,000 deaths (6) and estimated costs in excess of $100
billion. In 1995, obesity accounted for 11% of total national health expenditures and
estimated direct medical costs of $52 billion (7–9). Using data from the1994 National
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Health Institute Survey (NHIS), Wolf and Colditz (8) estimated the cost of lost produc-
tivity as a result of obesity at approx $3.9 billion, a figure that reflected 39.2 million days
of missed work, as well as 239 million restricted-activity days, 89.5 million bed-days, and
62.6 million physician visits.

Ample evidence indicates that weight loss, even if moderate, can improve health
status and lessen the incidence of obesity-related disease (10–12). Studies show that a
10% decline in body weight reduces death rate by 280 per million and morbidity rates
by 400 per million (13,14). This chapter summarizes (Table 1) the medical consequences
of obesity (Table 2) and benefits of weight loss. This information, which is important for
patients to know, can be used to encourage weight loss for health benefits rather than
often unrealistic cosmetic goals.

2. MORTALITY

Although, the relationship between body weight and mortality is still controversial
(15), it is generally accepted that overweight-related increased risk of death is modest
until a BMI of 30 is reached, then increases thereafter. Obese adults have a 50 to 100%
greater risk of premature death compared with those who have a BMI of 20 to 25 kg/m2.

Table 1
Chapter Overview

1. Introduction
2. Mortality
3. Morbidity

3.1. Metabolic Syndrome (Syndrome X)
3.1.1. Diagnosis of Metabolic Syndrome
3.1.2. Prevalence of Metabolic Syndrome
3.1.3. Clinical Implications

3.1.3.1. Link to Non-Insulin-Dependent Diabetes Mellitus
3.1.3.2. Link to Cardiovascular Disease

3.1.3.2.1.1. Hypertension
3.1.3.2.1.2. Hyperlipidemia
3.1.3.2.1.3. Coronary and Peripheral Vascular Diseases

3.2. Other Medical Complications
3.2.1. Osteoarthritis
3.2.2. Malignancy
3.2.3. Sleep Apnea
3.2.4. Gout
3.2.5. Gallbladder Disease

3.3. Regional Fat Distribution
3.4. Benefits of Weight Loss

3.4.1. Effects of Weight Loss on Type 2 Diabetes
3.4.2. Effects of Weight Loss on Blood Pressure
3.4.3. Effects of Weight Loss on Plasma Lipids
3.4.4. Effects of Weight Loss on Cardiovascular Disease

4. Conclusion
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Important questions remain about optimal weight for longevity; the impact of age, race,
and gender on the relationship between overweight and mortality; and the effects of
smoking or concurrent disease in association with high mortality observed in lean people.

Most studies on the relationship between body weight and mortality support the
hypothesis of a J- or U-shaped distribution, with increased risk among the very heavy or
very lean (15–22). Several studies linking thinness to increased mortality have failed to
exclude smokers and people with chronic disease; results are therefore questionable.
Other research that excludes those groups suggests a positive correlation between mor-
tality rate and body weight, with no excess risk among the lean (14,23).

The impact of age and race on the relationship between overweight and mortality is
also controversial. The Department of Agriculture’s most recent Dietary Guidelines for
Americans (24) leave out age-specific recommendations (e.g., increased weight for height
with advancing age) included in the 1990 version (25). The presumed reason is lack of
sufficient supporting evidence for an age-specific recommendation. The American Can-
cer Society’s Cancer Prevention Study suggests that the relative risk (RR) associated with
higher body weight declines with age in adults older than 30 years (26). For example, an
increment of 1 BMI unit was associated with a relative risk for death from cardiovascular
disease (CVD) of 1.1 for 30- to 44-yr-old men compared with a relative risk of 1.03 in
those aged 65–74; for women in the same age groups, the corresponding relative risks
were 1.08 and 1.02.

Because the largest category in the Cancer Prevention study distribution was made up
of those with a BMI of 32 kg/m2 or more, the effect of age on excess mortality in those
with higher BMI levels was unclear. Bender et al. (27) recently studied patients with mean
BMI 36.6 kg/m2 attending an obesity clinic. They found that risk of death increased with
body weight, but that excess obesity-related mortality declined with age at all levels of
obesity (i.e., no excess mortality was associated with a BMI of between 25 and 32 kg/m2

in men or women aged 50 or older). This study’s limitations included selection bias and
insufficient information on putative confounders included in the analysis, such as smok-
ing, alcohol consumption, medication, body fat distribution, obesity-associated disease,
psychosocial status, and physical activity levels.

Table 2
Relative Risk of Health Problems Associated With Obesity

Obesity-associated conditions

Greatly increased Moderately increased Slightly increased
relative risk relative risk relative risk

(RR = >3) (RR = 2 – 3) (RR = >1 – <2)

• Diabetes mellitus • Coronary heart disease • Cancer (postmenopausal colon cancer,
• Insulin resistance • Osteoarthritis endometrial cancer, prostate cancer)
• Hypertension • Hyperuricemia and gout • Reproductive hormone abnormalities
• Dyslipidemia • Impaired fertility • Polycystic ovary syndrome
• Sleep apnea • Increased anesthetic risk • Fetal defects from maternal obesity
• Gallbladder disease • Low back pain

Modified from ref. 4.
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There are relatively few studies on effects of body weight on mortality in blacks, but
evidence suggests that body weight may be a less important predictor of mortality in
blacks than in whites, particularly among black women (28). Findings from the American
Cancer Society Prevention I Study indicate a significant association between ethnicity
and BMI for both all-cause and CVD-related mortality in women (29). BMI was associ-
ated with all-cause mortality in white women regardless of smoking status or education
level, and in black women with a high school education. In black women with less than
high school education, there was no significant association between BMI and all-cause
mortality. Black women with a BMI of more than 35.9 kg/m2, who had never smoked and
had at least a high school education, had a 40% higher risk of all-cause mortality com-
pared with black women at a normal BMI; white women with the same smoking history
and education level had a 27.3% higher risk.

The Cancer Prevention Study II, a prospective study of more than 1 million adults in
United States, examined the effects of age, race, gender, smoking status, and history of
disease on the relation between BMI and overall mortality (30). Data show that smoking
status and preexisting disease significantly modified the association between BMI and
the risk of death. In those who were healthy and had never smoked, the lowest mortality
rate was found at a BMI of 23.5 to 24.9 kg/m2 for men, and 22 to 23.4 kg/m2 for women.
At a BMI 40 kg/m2 or more, relative risk of death was 2.58 for white men and 2 for white
women (compared with white men with a BMI of 23.5 to 24.9 kg/m2 and women with a
BMI of 23.5 to 24.9 kg/m2); the corresponding numbers for black men and women, 1.35
and 1.2, were not significant. A high BMI was most predictive of death from CVD,
particularly in men (RR = 2.9). Obese men and women in all age groups had an increased
risk of death.

In summary, data suggest an association between body weight and mortality that may
vary according to age, race, gender, and the presence of concurrent disease.

3. MORBIDITY

3.1. Metabolic Syndrome (Syndrome X)
The association between type 2 DM with a cluster of disorders that includes obesity,

hypertension, dyslipidemia, and atherosclerotic heart disease has long been recognized
(31,32). In the late 1980s, however, Reaven et al. suggested an underlying common cause
(i.e., hyperinsulinemia resulting from insulin resistance). This cluster of disorders, known
as “Syndrome X” or “the insulin-resistance syndrome,” has since been widely studied to
establish whether the coexisting conditions represented an as-yet-unexplained associa-
tion of cardiovascular risk factors, or if insulin resistance was in fact the primary cause.

In 1998, the World Heath Organization (WHO) first proposed a unifying definition for
the condition and called it “metabolic syndrome” instead of insulin-resistance syndrome
(33). This change was recommended because despite the relationship of metabolic syn-
drome to insulin resistance, insulin resistance was not a cause of all components of the
syndrome. According to WHO criteria, patients with type 2 DM or impaired glucose
tolerance or insulin resistance have the syndrome if they have at least two of the following
four conditions; hypertension, dyslipidemia, obesity/abdominal obesity, and microal-
buminuria (Table 3). Insulin resistance is defined as the lowest quartile of insulin-sensi-
tivity measures (e.g., insulin-stimulated glucose uptake during euglycemic clamp), or
highest quartile of fasting insulin or homeostasis model assessment.
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3.1.1. DIAGNOSIS OF METABOLIC SYNDROME

Health care providers frequently see patients with multiple cardiac risk factors, but
until recently, there were no clinically relevant or widely accepted diagnostic criteria for
metabolic syndrome. The Third Report of the National Cholesterol Education Program
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults (Adult Treatment Panel III [ATP III]), released in 2001, changed this situation by
underscoring the importance of the metabolic syndrome, and by providing a working
definition of it (34), that is, three or more of the criteria listed in Table 4. The US National
Heart, Lung, and Blood Institute (NHLBI), the American Diabetes Association, the
Center for the Disease Control, and other professional organizations have adopted this
definition.

The ATP III panel did not find adequate evidence to recommend routine measurement
of insulin resistance (e.g., plasma insulin), proinflammatory state (e.g., C-reactive pro-
tein), or prothrombotic state (e.g., fibrinogen) in clinical practice. It also noted that some
men can develop multiple metabolic risk factors with only marginal increases in waist
circumference (i.e., 94–102 cm) owing to a genetic predisposition to insulin resistance,
and advised that such patients be treated the same as men with increased waist circum-
ference.

Table 4
Clinical Identification of the Metabolic Syndrome

• Abdominal obesity (waist circumference >102 cm [40 in] in men,
>88 cm [35 in] in women)

• Hypertriglyceridemia (�150 mg/dL)
• Low HDL-C (<40 mg/dL in men, < 50 mg/dL in women)
• High blood pressure (�130/85 mmHg)
• High fasting glucose (�110 mg/dL)

HDL-C, high-density lipoprotein cholesterol.

Table 3
Metabolic Syndrome Proposed by the World Health Organization (33)

Diabetes or impaired glucose tolerance or insulin resistance with two
of the criteria below:

• Hypertension (antihypertensive treatment and/or blood pressure
>160/90 mmHg)

• Dyslipidemia (triglyceride �1.7 mmol/L and/or HDL-C < 0.9
mmol/L in men, <1.0 mmol/L in women)

• Obesity/abdominal obesity (BMI � 30 kg/m2 and/or waist-hip ratio
> 0.9 in men and 0.85 in women)

• Microalbuminuria (overnight urinary excretion rate � 20 µg/min)

HDL-C, high-density lipoprotein cholesterol; BMI, body mass index.
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3.1.2. PREVALENCE OF METABOLIC SYNDROME

Metabolic syndrome, as defined by ATP III criteria, affects an estimated 24% of US
adults (25% according to the WHO definition) (35), or 47 million people (36). This
figure includes 10 to 15 million individuals with type 2 DM. Results from the third
National Health and Nutrition Examination Study (NHANES III, 1988–1994) show that
prevalence increases with age, rising from 7% in those aged 20 to 29 yr, to more than 40%
in those over 60 yr of age. Mexican-Americans have the highest age-adjusted prevalence
(32%). Overall, prevalence is similar for men and women. African-American women,
however, have about 57% higher prevalence than African-American men, and Mexican-
American women have about 26% higher prevalence than Mexican-American men.

3.1.3. CLINICAL IMPLICATION

Even in the absence of baseline coronary heart disease (CHD) and diabetes, individu-
als with metabolic syndrome have a markedly increased risk of CVD and all-cause
mortality. The Kuopio Ischaemic Heart Disease Risk Factor Study tracked a cohort of
1209 Finnish men initially free of CHD, diabetes, or cancer over a mean follow-up of
11.4 yr (37). In that study, 9–14% of the men had metabolic syndrome. The overall
survival in those without metabolic syndrome was 90% compared with 79 to 83% for
those with ATP III-defined metabolic syndrome, or 83 to 84% based on WHO criteria.
After adjusting for conventional cardiovascular risk factors, men with ATP III-defined
metabolic syndrome were 2.9 to 4.2 times more likely to die of CHD. Men with a WHO-
defined metabolic syndrome were 2.9 to 3.3 times more likely to die of CHD. Metabolic
syndrome accounted for an estimated 18% of the variance in cardiovascular risk.

3.1.3.1. LINK TO NON-INSULIN DEPENDENT DIABETES MELLITUS

Several epidemiological studies have linked increased risk for non-insulin dependent
(type 2) diabetes with higher BMIs. In the Nurses’ Health Study (38), greater risk of
diabetes was observed with BMI as low as 22. Women with BMI in average range (24.0–
24.9) had up to a fivefold elevated risk when compared with women with a BMI less than
22 kg/m2. The risk of type 2 DM increased by more than 40-fold in those with a BMI over
31 kg/m2. This relationship between BMI and diabetes was seen in black and white
women and in those up to 69 yr of age. In addition, the study reported that changes in body
weight during adulthood were a strong predictor of risk for diabetes. Women who gained
20 kg or more had a 12-fold increased risk compared with women whose weight changes
were less than 5 kg. Conversely, a weight loss of 20 kg or more reduced the risk of diabetes
by 87%.

The Professionals’ Health Study, which includes more than 50,000 US male health
professionals 40 to 75 yr of age, showed similar results. Relative risk of diabetes in men
with a BMI of 35 kg/m2 was 42 times higher than that in men with a BMI less than 23 kg/
m2 (39). Men who gained at least 15 kg after age 21 had 3.4 times higher risk of diabetes
than those who were within 2 kg of their weight at 21.

The association of higher BMI with increased risk of type 2 DM has been shown in
diverse populations, including those with high and low rates of diabetes. Studies of the
Pima Indian tribe (40–42), with its very high prevalence of diabetes, show that the
incidence of diabetes is strongly related to preexisting obesity with approx 0.8 cases per
1000 person-years for BMI less than 20 kg/m2 compared with 72 cases per 1000 person-
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years for BMI over 40. Interestingly, diabetes was extremely rare in this tribe in the 1940s,
when the diet consisted of complex carbohydrate with very low amounts of fat. Exposure
of the Pima Indians to a more typical Western diet (i.e., high-calorie, high-fat) and a more
sedentary lifestyle, has led to obesity and a prevalence of diabetes that exceeds 50% in
adults.

Data suggest that obesity, particularly central (abdominal) obesity, causes insulin
resistance, a state in which target organs are less able to respond to the metabolic effects
of insulin (43). Insulin resistance is characterized by elevated serum insulin levels and a
decreased ability to oxidize and store glucose. Insulin-resistant, non-diabetic obese sub-
jects initially maintain euglycemia via a compensatory increase in insulin secretion. With
time or further weight gain, particularly in genetic-susceptible patients, the β-cells are
unable to sustain the degree of hyperinsulinemia, and hyperglycemia ensues.

Alterations of muscle fuel metabolism play a central role in obesity-related insulin
resistance, although all other major glucose-regulatory tissues including liver, adipose
tissue, and pancreas are affected. Evidence suggests that obesity-induced insulin resis-
tance is mediated in part by high concentration of free fatty acid (FFA) and tumor necrosis
factor (TNF)-α released by excess adipocytes. Elevated FFA causes hyperinsulinemia by
inhibiting muscle glucose utilization, increasing hepatic glucose output, and stimulating
insulin secretion from pancreatic β cells (44–46). Euglycemic hyperglycemic clamp
studies demonstrate a 30 to 40% decrease in insulin sensitivity in patients who are 35 to
40% above their ideal body weight (47).

3.1.3.2. LINK TO CARDIOVASCULAR DISEASE

3.1.3.2.1. Hypertension

The association between obesity and hypertension is well documented. The
NHANES III data show that in men as well as women, the prevalence of hypertension
rises progressively with increased in BMI (48). In adults with BMI over 30 kg/m2,
the prevalence of high blood pressure (BP) is 38% in men and 32% in women; in those
with BMI below 25 kg/m2, it is 18% in men and 16% in women (with respective relative
risks of 2.1 and 1.9). Data from the Nurses’ Health Study indicate a similar relation
between BMI and hypertension (49). Middle-age women with a BMI of at least 31
kg/m2 had a 6.3 relative risk of hypertension compared with those with BMI below 20
kg/m2.

Multivariate analysis showed that risk for hypertension rose 12% for every 1 kg/m2

increase in BMI. Increases in risk were also seen with weight gain as small as 2.1 to 4.9
kg. Each 10 lb (4.5 kg) of weight gain increased the risk of hypertension by an estimated
20%. Women who gained more than 25 kg showed a fivefold increase in risk. Conversely
those who lost more than 10 kg reduced their risk of hypertension by 26%. Similar
findings from the large International Study of Salt (INTERSALT) showed that an addi-
tional 10 kg body weight was associated with increases in systolic (SBP) and diastolic BP
(DBP) of 3.0 mmHg and 2.3 mmHg, respectively (50). Data from the Framingham Heart
Study suggest that approx 65 to 75% of risk for hypertension can be directly attributed
to excess weight (51).

Although the importance of obesity as a cause of hypertension is well recognized,
the pathophysiological mechanisms that underlie their association are just starting to
be understood (52). Obesity is associated with increases in regional blood flow, cardiac
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output, and arterial pressure. Although part of the increased cardiac output is the result
of additional blood flow required by excess fat, blood flow to other tissues, such as the
heart, kidneys, and skeletal muscle also increases. Vasodilation in these tissues appears
to result from high metabolic rate and local accumulation of vasodilator metabolites
(53). The maintenance of hypervolemia in the present of hypertension implies a reset-
ting of pressure natriuresis toward higher BP (54). Obesity increases renal sodium
reabsorption by activating renin-angiotensin and sympathetic nervous system (55).

Hormones, such as leptin, that are secreted from adipose tissue may be partly respon-
sible for sympathetic activation. Acute infusions of leptin increase renal sympathetic
activity (56). In addition, insulin may promulgate high BP. Insulin has been shown to
increase renal tubular reabsorption of sodium and boosts intracellular stores of free
calcium in the vascular smooth muscle cells, thereby increasing vascular tone (57–59).

Prolonged obesity causes structural changes in the kidneys that eventually lead to a
loss of nephron function, further increases in BP and severe renal disease in some cases.

Weight loss is associated with a decrease in BP in both hypertensive and nonhyper-
tensive obese subjects. In general, weight loss of 1 kg lowers BP by 0.3 to 1 mmHg
(60—63). Weight-loss induced reduction in BP is explained partly by reduction in total
blood volumes, cardiac output, and peripheral vascular resistance, improvement in
insulin resistance, and a reduction in the activity of the sympathetic and ennin- angio-
tensin aldosterone system (64).

3.1.3.2.2. Hyperlipidemia

Several deleterious changes in lipid metabolism are often seen in obese individuals.
In general, obesity tends to elevate fasting plasma total cholesterol and triglycerides
and reduce plasma high-density lipoprotein cholesterol (HDL-C) levels (65). Plasma
low-density lipoprotein cholesterol (LDL-C) levels are slightly elevated or normal, but
small dense atherogenic LDL particles are usually increased, particularly in patients
with insulin resistance associated with visceral adiposity (66–68). The low HDL-C
levels, high LDL-C to HDL-C ratio, and high proportion of small dense LDL particles
put patients at greater risk for atherosclorosis (69). Changes in plasma lipid levels
observed in obesity are more closely correlated with the amount of visceral fat than
total body fat.

Insulin resistance and hyperinsulinemia appear to be two important regulators of
lipid metabolism disorders seen in abdominal obesity. There are also positive correla-
tions between daily cholesterol production and both body fat and energy intake. Caloric
restriction, on the other hand, reduces the activity of β-hydroxy-β-methylglutaryl-
Co-A reductase (70), the rate-limiting enzyme in cholesterol synthesis.

Central obesity and hyperinsulinemia may cause excess production of very low-
density lipoprotein (VLDL), which is triglyceride-rich in the liver. Enhanced lipolytic
activity of visceral adipocytes increases FFA flux to the liver and stimulates VLDL
secretion (71). Also, the activity of lipoprotein lipase, the enzyme that transforms
triglyceride-rich chylomicrons to HDL, and VLDL to LDL, declines with insulin
resistance (72). These alterations in VLDL metabolism can lead to a slower VLDL
clearance, a reduced HDL production and an increased in smaller, denser LDL particles
(65,68). In addition, obesity-related insulin resistance decreases affinity for the LDL
receptor and may impair clearance of LDL particles (73).

3_10_Khao_119_142_F 10/08/2004, 1:44 PM126



Chapter 10 / Consequences of Obesity 127

3.1.3.2.3. Coronary and Peripheral Vascular Diseases

Obesity is an important factor in the development of CVD, and is associated with
excess morbidity and mortality from CHD (74). Obesity is strongly associated with
classic cardiovascular risk factors, such as hypertension, type 2 DM, low HDL-C, and
high total cholesterol (Table 5). In addition, obstructive sleep apnea, hyperinsulinemia,
and hemorheological (blood viscosity regulation) abnormalities including elevated
plasma plasminogen activator inhibitor 1 (PAI-1) levels and high blood viscosity, may
contribute to pathogenesis of coronary atherosclerosis in obese persons.

The association between obesity and CVD has been shown in several epidemiological
studies. The Nurses’ Health Study (75) demonstrated that moderately overweight women
(BMI = 25–28.9 kg/m2) had an 80% greater risk than their lean counterparts of developing
coronary artery disease (CAD). Even after adjusting for other cardiac risk factors such
as smoking, hypertension, and diabetes, results showed that obesity was responsible for
40% of coronary events. The Framingham Study (76) reported that obese men had a 1.5
times higher risk of CHD than lean men, whereasd obese women had a 2.1 times greater
CHD risk than their lean peers. The majority of obese men and women who developed
CHD (56% of obese men and 62% of obese women) had clusters of two or more cardiac
risk factors.

Insulin resistance also plays a major role in the development of CHD in obesity. The
Quebec Cardiovascular Cohort, a 5-yr prospective study of more than 2000 men, clearly
demonstrated that hyperinsulinemia is an independent risk factor for ischemic heart
disease that cannot be explained by any concomitant dyslipidemia or hypertension (77).
The San Antonio Heart Study produced similar results (78).

Hyperinsulinemia, through stimulation of arterial smooth muscle proliferation, has
been implicated in the development of atherosclerotic plaque (79,80). In dogs, insulin
infusions have been shown to promote marked expansion of the intima and media of
arterial walls. Degree of insulin resistance has been shown to be significantly correlated
with CAD. Lean, nondiabetic normotensive patients with documented CAD also exhibit
insulin resistance state (81).

The association between insulin resistance and CVD may also be secondary to a
hypercoaguable state. Several studies have shown that compared with non-obese con-
trols, obese patients have higher plasma concentrations of all pro-thrombotic factors

Table 5
Risk Factors for Coronary Heart Disease Associated With Obesity

• Hypertension
• Diabetes mellitus (type 2)
• Dyslipidemia (high TG, low HDL-C, small dense LDL-C)
• Hyperinsulinemia
• High levels of PAI-1
• Hyperviscosity
• Obstructive sleep apnea

TG, triglycerides; HDL-C, high-density lipoprotein cholesterol, LDL-C, low-
density lipoprotein cholesterol; PAI-1, plasminogen activator inhibitor.
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(fibrinogen, vonWillebrand factor, and factor VII) that have positive associations with
central fat. Similarly, plasma concentrations of PAI-1 have been shown to be higher in
obese patients as compared to non-obese controls and to be directly correlated with
visceral fat (82). Type I PAI-1 suppresses tissue plasminogen activator (tPA) inhibitor
enzyme that converts plasminogen to plasmin, which in turn, degrades the fibrin poly-
mers of clots. Therefore, high PAI-1 causes impaired fibrinolytic activity and increased
in the extension of thrombosis (83–86).

Fibrinogen may also play a role. Ample evidence indicates that elevated fibrinogen
levels are a risk factor for CAD (86,87). The Framingham Study followed 1315 healthy
participants for a 12-yr period after measurement of their fibrinogen levels. Analysis
showed a positive correlation between fibrinogen levels and the risk of developing CVD.
This association persisted after multivariate analysis for other known cardiac risk factors,
including BP, cholesterol level, smoking, and left ventricular hypertrophy.

3.2. Other Medical Complications

3.2.1. OSTEOARTHRITIS

Osteoarthritis (OA), one of the most common complications of obesity, accounts for
substantial morbidity and disability in the elderly. It is the leading indication for more
than 200,000 knee and hip replacement surgeries performed annually in the United
States (88,89). The link between obesity and OA is strong; and consistently demon-
strated for knee OA. In contrast, epidemiological data linking obesity with OA of the hip
have been inconsistent. Data from National Health and Nutrition Examination Survey
(NHANES-I) showed that obesity was associated with bilateral, but not unilateral, hip
OA (90). Conversely, other studies from the United Kingdom (91), Sweden (92,93),
Finland (94), and the United States (95) reported a positive relation between obesity and
hip OA. Indeed, growing evidence suggests negative effects of overweight and obesity
on hip OA (96).

OA of the hand has also been associated with increased weight. In middle-aged women,
it was estimated that for every kilogram increases in body weight, the risk of OA of the
knee and carpometacarpal joint of the hand increased by 9 to 13%. A recent study of the
Finnish population indicated that BMI was a significant determinant for osteoarthritis of
finger and distal interphalangeal joints (97). Although OA of the knee is contributed by
mechanical trauma associated with excess body weight, it is postulated that the arthritis
of nonweight-bearing joints is probably the result of some systemic factor produced by
fat cells, such as the cytokines interleukin (IL)-6, TNF-α, and leptin, that promotes
cartilage breakdown or bone growth (98,99).

Weight loss is associated with reduced risk of OA. In the Framingham Study (100), a
decrease of 2 or more BMI units (approx 5.1 kg) over 10 yr reduced the odds of devel-
oping OA of the knee by more than 50%; whereas, weight gain was associated with a
slightly increased risk. The benefit of weight loss was also demonstrated in high-risk
patients with a baseline BMI over 25 kg/m2. McGoey et al. (101) found that weight
reduction also improved symptoms in patients with established OA. In a group of 105
morbidly obese subjects who underwent gastric stapling, weight loss led to a significant
decline in joint pain. After 1 yr, and a mean weight loss of 44 kg (96.8 lb), 89% of patients
reported relief of lower back, hip, knee, ankle, and foot pain.
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3.2.2. MALIGNANCY

A strong link exists between obesity and several types of cancer. The prospective
American Cancer Society (ACS) Study (102), which followed more than 750,000 men
and women for 12 yr, found that cancer mortality ratios for men and women who were
at least 40% overweight were 1.33 and 1.55, respectively. Overweight men had signifi-
cantly higher mortality rates for colorectal and prostate cancers, whereas overweight
women had significantly higher mortality rates for endometrial, gallbladder, cervical,
ovarian, and breast cancers (103). Although evidence implicating obesity as a risk factor
for colon cancer in women remains inconclusive, more recent data suggest a similar
relationship to that seen in men (104–106). In NHANES-I, odds ratios for colon can-
cer ranged from 1.79 for BMIs of 22 to 24 kg/m2 to 3.72 for BMIs of 28 to 30 kg/m2 when
compared with BMI of less than22 kg/m2 in both men and women (105).

The relationship between obesity and breast cancer appears to depend on age at diag-
nosis. Data from the Nurses’ Health Study showed that higher current BMI was associ-
ated with a lower incidence of breast cancer before menopause, but a slightly increased
incidence after menopause (107). Weight gain after age 18 was also only associated with
postmenopausal breast cancer. This association was particularly strong in women who
never used hormone replacement therapy. Women who gained more than 20 kg after age
18 doubled their risk of breast cancer.

Changes in the hormonal milieu are believed to be partly responsible for some of the
relationship between weight and cancer. Specifically, obese women are exposed to chroni-
cally high estrogen levels. This heightened exposure is the result of the enzyme aromatase.
Present in adipose cells, aromatase converts androstendione (produced by the adrenal
gland) to estrone. Evidence indicates that this persistent stimulation of breast and endo-
metrial tissue by estrogenic compounds creates a predisposition to malignant transforma-
tion (108,109). Weight loss, however, may break this cycle by lowering aromatase levels,
and thus, estrone production.

3.2.3. SLEEP APNEA

Obesity, especially upper body obesity, is the most important risk factor for obstruc-
tive sleep apnea (OSA) (110,111). An increase of 1 standard deviation in any standard
measure of body habitus is related to a threefold increase in the occurrence of OSA (110).
Up to 60 to 70% of OSA sufferers are obese; among the morbidly obese, OSA occurs at
a 12- to 20-fold frequency (112). Sleep studies on men and women with a mean BMI of
45.3 kg/m2 and no sleep complaints, found that 40% of the men and 3% of the women had
OSA severe enough for therapeutic intervention, compared with none of non-obese age-
matched control (113). An excessive amount of fat in the neck region is a main predis-
posing factor for upper airway narrowing and/or collapse.

The clinical characteristics of OSA are loud snoring, nocturnal hypoxia, frequent
awakening, and daytime somnolence. Resulting disturbed and fragmented sleep may
impair daytime functioning, possibly accounting for a sevenfold increase in automobile
accidents. Other consequences of OSA include cognitive impairment, personality
changes, systemic hypertension, cardiac arrhythmias, myocardial ischemia, stroke, obe-
sity-hyperventilation syndrome, an extreme form of OSA characterized by awake respi-
ratory failure, pulmonary hypertension and heart failure, and sudden death (114,117).
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3.2.4. GOUT

Many studies report positive correlations between serum uric acid levels and body
weight (118,119). Excess visceral fat is associated with abnormal uric acid metabolism
including a decrease in renal uric acid clearance, and an increase in the urinary uric acid
to creatinine ratio (120). Hyperuricemia is frequently associated with a number of com-
mon metabolic disorders (e.g., hypertension, hyperlipidemia, obesity, and CHD). Nev-
ertheless, there is scant evidence that uric acid acts as a causal factor in these settings
(121). Obesity and excessive weight gain are important risk factors for gout, particularly
in adult men (122,123).

3.2.5. GALLBLADDER DISEASE

Both cross-sectional (124) and longitudinal studies (125) have shown that increased
body weight is associated with a greater incidence of gallbladder disease. Important risk
factors for symptomatic gallstones include female gender (RR 8.8), obesity (BMI >30 kg/
m2, RR 3.7), age over 50 (RR 2.5), and a positive history of previous cholecystectomy
in a first-degree family member (RR 2.2) (126). Data from the Nurses’ Health Study
showed that women with a BMI greater than 45 kg/m2 had a sevenfold increased risk of
gallstone compared with those with a BMI less than 24 kg/m2. Incidence of gallstone was
higher than 1% per year in women with a BMI over 30 kg/m2, and up to 2% per year in
those with a BMI equal to 45 kg/ m2 or more (125).

NHANES-III data show that risk of gallbladder disease differs substantially by gender.
In men under 55 yr of age, weight gain produced a marked rise in prevalence of gallblad-
der disease; in older men, the association was weaker. In women, risk increased steadily
with weight gain across all age group (127). The usual gallstones that form in obese
individuals are cholesterol stones that occur because of a cholesterol supersaturation of
bile (128). Although data are still controversial, gallbladder motor function may also be
impaired in obese subjects (129). Abnormal gallbladder contractility can lead to poor
emptying and bile stasis.

3.3. Regional Fat Distribution
Regional fat distribution has become recognized as an important factor in determining

health risk in obese individuals. Data from epidemiological and clinical studies have
shown that excess abdominal fat is an independent predictor for CVD risk and mortality
(130–133). Risk factors include type 2 DM, impaired glucose tolerance, hypertension,
dyslipidemia, and artherosclerosis of coronary, cerebral, and peripheral vessels. Data
related to fat distribution, however, are not as extensive as for obesity per se.

The impact of regional fat distribution on health is related to both abdominal (upper
body fat) and visceral fat located in the intra-abdominal cavity. One of the problems in
performing studies on the effects of fat distribution and the impact of visceral fat has
been measurement of fat distribution. In general, anthropometric measurements (waist
circumference, waist-to-hip ratio [WHR], or skinfold thickness) have been used to
estimate central or upper body obesity. These measurements are simple and convenient
for epidemiological studies, and provide useful estimates of the proportion of abdomi-
nal fat; however, they do not distinguish between accumulations of deep abdominal
(visceral) fat and subcutaneous abdominal fat. Imaging techniques such as computed
tomography (CT) or magnetic resonance imaging, provide more accurate data, but are
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costly and not feasible for use in large studies. Because visceral fat is difficult to
accurately measure, there are no data from large epidemiological study available on its
health effects.

The impact of body fat distribution on mortality has been investigated in several
epidemiologicla studies (119,134–138). Results show that increased abdominal or upper
body fat is associated with greater mortality independent of total degree of obesity in both
men and women. Increased abdominal or visceral fat is also significantly related to CHD
(139), hypertension, and type 2 DM (140). One study in adults 34 to 54 yr of age, reported
that intra-abdominal adipose tissue, measured by CT, significantly predicted the levels
of six metabolic risk factors: SBP, dBP, fasting blood glucose, serum HDL-C, serum
triglyceride, and PAI-1 (141).

In the Nurses’ Health Study (139), higher WHR and waist circumference were inde-
pendently associated with a significantly increased age-adjusted risk of CHD. After
adjusting for BMI and other cardiac risk factors, women with a WHR of 0.88 or higher
had a relative risk of 3.25 for CHD compared with women with a WHR of less than 0.72.
A waist circumference of 96.5 cm (38 in) or more was associated with a relative risk of
3.06. A similar association between abdominal obesity and increased risk for CHD was
also reported in the Framingham Heart Study (119), the Prospective Cardiovascular
Munster (PROCAM) Study (142), the Honolulu Heart Study (136), the Paris Prospective
Study (138), and the Physicians’ Health Study (143). In four of these five studies, the
association was independent of other CHD risk factors or BMI.

In the Honolulu Heart Study, central fat distribution, measured by subcutaneous
skinfold thickness, was an independent risk factor for CHD in men. In the Paris Prospec-
tive Study, abdominal obesity was a better predictor of CHD than degree of obesity. Thus,
central or abdominal fat mass distribution is an important risk factor for CHD, one that
might be more important than degree of obesity alone. A number of studies have also
reported that adipose tissue distribution is a risk factor for hypertension (141,144–147)
and dyslipidemia (high concentrations of serum triglycerides and low concentrations of
serum HDL-C) (144,148,149). These associations, however, are weaker for women than
they are for men.

Ample evidence shows that abdominal obesity is an important predictor of glucose
intolerance and hyperinsulinemia in adults (140,149–151). In obese individuals, increased
WHR is correlated with decreased hepatic insulin extraction and a decline in metabolic
clearance rate of insulin with regard to dyslipidemia. More peptides and nonpeptide
compounds are produced and secreted in the visceral fat than in subcutaneous fat. Some
of these compounds include adipose tissue lipoprotein lipase, cholesterylester transfer
protein activity, PAI-1, TNF-α, and IL-6. The increased lipolytic activity in visceral fat
results in higher FFA mobilization to the liver, increased gluconeogenesis and VLDL
production, and decreased insulin sensitivity (152). TNF-α and IL-6 also inhibit insulin
receptor signaling, and block insulin action (153–155).

The relationship between central obesity on gallbladder disease (Subheading 3.2.5.)
has been documented (129,156); likewise with cancer, although the data are not as
complete. A majority of prospective studies show higher risk of breast cancer in obese
postmenopausal women with upper abdominal adiposity than in those with overall adi-
posity (157). In premenopausal women, however, the evidence is more limited and
inconsistent (158).
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3.4. Benefits of Weight Loss
Weight reduction has been shown to improve obesity-related comorbid conditions,

and have beneficial effects on cardiovascular risk factors (see Chapter 13). Modest weight
loss as low as 5–10% has been associated with an improvement of fasting glycemia, BP,
and plasma lipid profiles.

3.4.1. EFFECTS OF WEIGHT LOSS ON TYPE 2 DIABETES MELLITUS

Weight loss produced by diet and/or exercise improves insulin sensitivity and reduces
blood glucose levels in both obese diabetic and non-diabetic individuals. Initiation of a
hypocaloric diet frequently improves hyperglycemia, an outcome that suggests a benefi-
cial effect from restricted caloric intake independent of weight loss. In a study of a very
low-calorie diet in obese patients with type 2 DM, 87% of the reduction in plasma glucose
levels was observed within the first 10 d of caloric restriction, whereas 60% of weight loss
occurred between d 10 and 40 (159).

In another study, 93 obese patients with type 2 DM were assigned to either 1674 kJ/
d (400 kcal) or 4185 kJ/d (1000 kcal) (160). At comparable degree of weight loss (11%),
subjects on lower calorie diets had reduced fasting glucose levels (7.61 vs. 10.13 mmol/
L) and improved insulin sensitivity. When subjects switched from 1674 kJ (400 kcal) to
4185 kJ (1000 kcal), glycemic control and insulin sensitivity worsened despite continued
weight loss. Subjects on the 4185 kJ (1000 kcal) from the start of the study, however,
showed further improvement in glycemic control and additional weight loss.

Moderate weight loss in obese patients with type 2 DM can significantly improve
glycemic control, as shown by a reduction in HbA1C levels; some patients are able to
discontinue insulin or oral therapy. Depending on the level of weight maintenance, such
improvements can last many years. One randomized, controlled study of diet and exer-
cise in overweight African-Americans with type 2 DM, showed that at 6 mo, weight loss
of 3% in the intervention group was accompanied by a reduction of HbA1C by 2.4%
(161). In another study of newly diagnosed diabetes, those who attended regular group
education sessions run by nurses-specialists in diabetes and a dietitian, lost 5 kg more
weight at 6 mo than those who had no structured education. Their HbA1C was also 2%
lower than that of subjects in the no-structured education group (162). Mancini et al.’s
study on long-term effect of weight loss (163) found that patients who maintained reduc-
tion of at least 5% of initial body weight at 3 yr had lasting improvement of glycemic
control, whereas those who maintained less than 5% had worsening glycemia.

Although diet and exercise are mainstays of treatment for type 2 DM, there are wide
variations in patient response. A 48-mo retrospective study on 135 patients on diet therapy
indicated that only 41% of those who lost at least 9.1 kg had plasma glucose concentration
less than10 mmol/L (164). Some of these individuals, however, decreased their plasma
glucose levels after losing only 2.3 kg. Improvements in glycemic control occurred early
in the course of weight loss; patients who remained hyperglycemic after reductions of 2.3
to 9.1 kg were unlikely to improve with additional weight loss.

These results might be due to relatively higher insulin resistance in patients who
responded to diet therapy, and severe insulin deficiency in patients who did not. Other
studies have shown that initial fasting plasma glucose is a strong predictor of response
to diet therapy. The UK Prospective Diabetic Study found that patients with initial fasting
blood glucose of 6 to 8 mmol/L (108–144 mg/dL) needed to lose 10 kg (16% of initial
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body weight) to achieve a normal fasting plasma glucose of less than 6 mmol/L; a weight
loss of 26 kg (41% of initial body weight) was required in those with initial blood glucose
greater than 14 mmol/L (252 mg/dL) (165).

In addition to benefits of weight loss in diabetes treatment, recent studies have shown
that modest weight reduction is effective in preventing type 2 DM. In the Finnish Dia-
betes Prevention Study, a diet and exercise program produced a 58% reduction in diabetes
compared with control (166,167). The US Diabetes Prevention Program, a randomized,
clinical trial of more than 3200 overweight subjects at high risk for diabetes (i.e., impaired
glucose tolerance) also showed a 58% reduction in diabetes from 11% per year in the
control group to 4.8% per year in the lifestyle modification group, which lost 5 to 7% of
initial body weight (168–169).

In a majority of patients, gastric bypass surgery (see Chapter 20) can substantially
control type 2 DM. In one large series, 608 morbidly obese patients underwent Roux-
en-Y gastric bypass; prior to surgery, 165 patients had type 2 DM and 165 had impaired
glucose tolerance (IGT) (170171). Of those with diabetes, 121 of 146 patients (83%)
maintained normal fasting blood glucose and HbA1C levels at the end of follow-up (up
to 14 yr), while 25 remained diabetic. Among patients with IGT, only two progressed to
overt disease. Postoperatively, normalization of blood glucose was observed within a few
days, before the occurrence of weight loss (which is probably owing to limitation of
caloric intake). By the end of the first week, the majority of the patients were able to
discontinue insulin or oral hypoglycemic drugs.

3.4.2. EFFECT OF WEIGHT LOSS ON BLOOD PRESSURE

Lifestyle modification, which includes diet intervention, physical activity, behavior
therapy, or combination therapy can significantly reduce BP in hypertensive and
nonhypertensive people with obesity. At 6 mo, the Trial of Antihypertensive Interven-
tions and Management (TAIM) (60,61) reported a significant decrease in DBP of 11.6
mmHg in patients who lost 4.5 kg or more, compared with those who lost less than 2.5
kg, or those who treated with placebo. The effect was comparable to that produced by
25 mg chlorthalidone or 50 mg atenolol. Moreover, weight loss potentiated the effect of
antihypertensive drugs.

In phase II of the TAIM, 587 patients with mild hypertension were followed for a mean
of 4.5 yr. Of those receiving placebo, low dose diuretic, or β-blocker, a 2–3 kg weight loss
reduced the need for additional antihypertensive medications by 23% (172). A meta-
analysis by MacMahon (173), which included five randomized, controlled trials, sup-
ported the benefits of dietary intervention. Weight loss of 10 kg in hypertensive patients
resulted in a reduction of 6.8 mmHg in SBP, and 3.4 mmHg in DBP. In the Dietary
Intervention Study in Hypertension (174) and the Hypertension Control Program (175),
overweight patients with uncomplicated, well-controlled hypertension were withdrawn
from drug treatment. Subsequent modest weight loss from diet therapy resulted in a
significant reduction in the redevelopment of hypertension over 1 to 4 yr.

Weight loss is also effective in preventing hypertension in nonhypertensive, over-
weight individuals. Cutler reviewed four randomized, controlled trials in which 872
nonhypertensive adults and adolescents engaged in weight-loss programs using dietary
intervention and/or exercise (176). Weight loss of 1 kg in adults reduced both SBP and
DBP by approx 0.45 mmHg; weight loss of 1 kg in adolescents resulted in a 5 mmHg
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reduction in BP. Modest weight reduction (mean 2.7 kg), in conjunction with low salt and
alcohol intake and increased physical activity, reduced the 5-yr incidence of hypertension
by 52% (177). Data from the Trial of Hypertension Prevention Phase I (TOHP I) and
Phase II (TOHP II), two large randomized,controlled trials, produced similar results.
Modest weight loss by behavioral means in subjects with borderline hypertension (SBP
<140 mmHg and DBP 83–89 mmHg) reduced the incidence of hypertension by 20 to 50%
at 18 mo, and by 19% at 3 yr (178,179).

Improvement in BP after bariatric surgery has been consistently reported. Foley et al.
found that hypertension had resolved in 66% of 67 patients at the time of the last follow-
up (180). In another study, 45 morbidly obese patients with diastolic hypertension
underwent gastric surgery; 12 mo later, hypertension had resolved in 22 of them (54%),
and improvement was seen in 6 patients (15%) (181). The resolution of hypertension
depended on the severity of preoperative hypertension and the amount of postoperative
weight loss. Patients who required no antihypertensive medications preoperatively, and
those who lost more weight tended to do better regardless of preoperative weight.

3.4.3. EFFECT OF WEIGHT LOSS ON PLASMA LIPIDS

Modest weight loss, induced either by diet or exercise, is associated with increases
in HDL-C and decreases in serum triglycerides, and serum total and LDL-C (182). A
meta-analysis by Dattilo and Kris-Etherton associated weight reduction with significant
decreases in total cholesterol, LDL-C, VLDL, and triglycerides; during active weight
loss, HDL increased by 0.007 mmol/L for every kilogram of weight loss (183). The
National Institutes of Health (NIH) and NHLBI reviewed 14 randomized controlled
trials on the effect of weight loss induced by diet and/or physical activity on plasma lipid
levels (133). A 5 to13% weight loss in the intervention group was accompanied by
changes of 0 to 18% in total cholesterol; –2 to –44% in triglycerides; –3 to –22% in LDL-
C; and –7 to +27% in HDL-C.

Most of these trials lasted about 4 to 12 mo, excluding the period of acute caloric
deprivation. Waki et al. (184) reported that the beneficial effect of weight loss continue
for longer duration; healthy obese women who lost a mean of 16.7 kg had decreased
serum total cholesterol, LDL-C and triglycerides; and increased HDL-C to total choles-
terol ratio after 17 mo of follow-up.

Bariatric surgery normalized plasma triglycerides, increased plasma HDL-C levels,
and reduced total cholesterol to HDL-C ratio in 42 morbidly obese patients within 6 mo
of Roux-Y gastric bypass (185,186). Despite some weight regain, the improved lipid
profiles were sustained for 5 to 7 yr. Brolin (187,188), Wolf (189), and Cowen (190)
found significant reduction in total triglycerides, total cholesterol, and increased in
HDL-C levels within 6–12 mo of gastric surgery, with improvements sustained through
5 yr.

3.4.4. EFFECT OF WEIGHT LOSS ON CARDIOVASCULAR DISEASE

The beneficial effects of weight loss on cardiovascular risk factors are well esta-
blished, but the effects of weight loss on the progression of CAD have not been wildly
studied. Available data indicate that weight loss can help reduce cardiovascular events
and cardiovascular mortality (191). In the Lifestyle Heart Trial, patients with CAD were
prescribed a lifestyle program including a low-fat vegetarian diet, exercise, stress-man-
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agement training, smoking cessation, and group support (192,193). The treatment group
lost more weight and had a significant reduction in total cholesterol and LDL-C. Its
members also showed significant regression in coronary lesions assessed by CT and
quantitative angiography at 1 and 5 yr. In contrast, the control group showed no change
in weight or lipid profiles and had progression of stenotic lesions. At 5 yr, the control
group had suffered more than twice the number of cardiac events. Although one cannot
conclude that weight loss per se causes regression in coronary artery lesions, the study
proves that lifestyle modifications can have an impact on CHD.

4. CONCLUSION

There is clear evidence that obesity increases morbidity and mortality, and that weight
loss improves obesity-related comorbid risk factors. In addition, central fat distribution
is an important independent predictor of morbidity and mortality. Although the data on
the relation of weight loss to all-cause or cardiovascular mortality are limited, available
evidence suggests beneficial effects from intentional weight loss. Safe and effective diet,
exercise, and lifestyle modifications are available to most patients. Although adverse
effects of weight loss are not uncommon with medical treatment of obesity (e.g., VLCDs,
medications, or gastric bypass surgery), they can usually be prevented or effectively
treated, and do not contraindicate weight loss.
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11 Obese Patients
With Binge-Eating Disorder

Marsha D. Marcus and Michele D. Levine

KEY POINTS

• Binge-eating disorder is characterized by regular episodes of binge eating
(the ingestion of large amounts of food with an associated sense of loss of
control over when, what, or the amount one is eating) without the regular
compensatory behaviors (purging, fasting, or excessive exercise) Binge-eat-
ing episodes are associated with rapid eating, eating until uncomfortably full,
eating large amounts when one is not hungry, eating alone because of embar-
rassment over the amount eaten, and feelings of disgust, depression, or guilt
after overeating.

• Binge-eating disorder, a relatively recently defined entity, is a distinct entity
and disordered eating is associated with psychiatric comorbidity.

• Treatment should be of an eating disorder. Cognitive behavioral, interper-
sonal, and dialectical behavior therapy can be effective.

• Therapy proceeds through three stages over months.
• Pharmacotherapy, particularly with antidepressants, is useful.
• Additional research is needed to develop more effective therapies.

1. INTRODUCTION

A substantial literature focuses on the subgroup of obese individuals who have persis-
tent and frequent problems with binge eating (1–3). Initially, research evidence sug-
gested that binge eating was associated with attrition and poorer outcome in obesity
treatment programs (3,4), although subsequent investigations have disproved the notion
that obesity treatment is contraindicated for patients with binge-eating disorder (BED)
(5–10). Nonetheless, questions of how to best treat this group of patients remain. In this
chapter, we discuss binge eating among obese individuals, examine findings that relate
to its treatment in overweight patients, and provide recommendations for practitioners
(see Table 1).

1.1. Background
Although the phenomenon of binge eating as a problem in obesity first was described

in the late 1950s (11), binge eating began to receive systematic attention only in the 1980s
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(12,13). Robert Spitzer and colleagues proposed diagnostic criteria for BED that were
subsequently evaluated in two field trials (14,15). The Spitzer et al. investigations led to
the inclusion of BED in the fourth edition of the Diagnostic and Statistical Manual of the
American Psychiatric Association (DSM-IV) as a proposed diagnostic category requir-
ing further study (16). Controversy about the utility and validity of the specific criteria
for a diagnosis of BED persist, but most investigators agree that aberrant overeating
among obese individuals is associated with significant morbidity and presents a chal-
lenge for treating clinicians.

1.2. Diagnosis
BED is characterized by regular episodes of binge eating (the ingestion of large

amounts of food with an associated sense of loss of control over when, what, or the
amount one is eating) without the regular compensatory behaviors (purging, fasting, or
excessive exercise) that are seen in bulimia nervosa (16). Binge episodes are associated
with rapid eating, eating until uncomfortably full, eating large amounts when one is not
hungry, eating alone because of embarrassment over the amount eaten, and feelings of
disgust, depression, or guilt after overeating (16).

Table 1
Chapter Overview

1. Introduction
1.1. Background
1.2. Diagnosis
1.3. Epidemiology

2. Differences Between Obese Individuals With and Without BED
2.1. Eating-Disorder Symptoms
2.2. Psychiatric Comorbidity

3. Psychosocial Treatment for BED
3.1. Cognitive–Behavior Therapy

3.1.1.First Phase of Treatment
3.1.2.Second Phase of Treatment
3.1.3.Third Phase of Treatment

3.2. Interpersonal Therapy
3.3. Dialectical Behavior Therapy
3.4. Appetite Awareness Training
3.5. Self-Help Programs

4. Weight-Loss Programs
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1.3. Epidemiology
BED is common among individuals seeking treatment for obesity, and affects as many

as 30% of these individuals (14), but is much less common in the general population.
Available evidence indicates that BED occurs in 1–2% (17,18) of the population, but in
as many as 4–8% of obese individuals (17,18). BED occurs in women and men in a ratio
of about 3:2; however, men and women with BED do not differ in eating-disorder psy-
chopathology or age of onset (19). The prevalence of binge eating in minority women is
similar to (17,18) or higher than (20,21) the prevalence of binge eating in Caucasian
women. In summary, although additional epidemiological research is needed, available
evidence suggests that BED is more common than bulimia nervosa, and the population
with BED is more diverse in terms of gender and ethnicity than is the population with
bulimia nervosa (22).

2. DIFFERENCES BETWEEN OBESE
INDIVIDUALS WITH AND WITHOUT BED

Although there is a strong association between severity of binge eating and degree of
obesity (14,15,23,24) several lines of evidence demonstrate the differences between
overweight individuals with and without BED, and confirm that individuals with BED
comprise a distinct subgroup of the obese population (24).

2.1. Eating-Disorder Symptoms
First, when compared with equally overweight individuals without binge-eating prob-

lems, patients with BED report considerably less control over eating, more fear of weight
gain, preoccupation with food, and body dissatisfaction (25). BED patients also report
less eating restraint (26), less self-esteem, and more sadness (27) than do overweight
individuals who do not binge eat. Indeed, obese patients with BED report levels of eating-
disorder symptomatology that are comparable to those of normal-weight patients with
bulimia nervosa (28) and in laboratory settings, react to negative mood by overeating
(29). Compared to patients with bulimia nervosa, however, patients with BED do not
report elevated levels of dietary restraint (30), that is, they often do not succeed in limiting
calorie intake between binge episodes, and they do not report overvalued ideas about the
importance of extreme thinness (28).

Second, laboratory data confirm that compared to their equally overweight peers,
patients with BED ingest more calories both at regular meals, and when directed to eat
as much as possible (31–35). Findings from studies that have utilized food diaries also
have indicated that patients with BED report higher calorie intakes than non-binge eaters
on both binge days and non-binge days (36). Thus, it appears that patients with BED tend
to overeat both during and between episodes of binge eating.

Third, BED patients have a strong desire to lose weight and continually struggle to
gain control over their eating (4). Perhaps because individuals with BED report periods
of marked dyscontrol over eating, they also report earlier onset of obesity, more frequent
episodes of dieting, marked weight fluctuations, and more severe obesity than those
without binge-eating problems (24,37). The clinical picture in BED is often one of
numerous periods of relative control over eating, or weight loss during periods of suc-
cessful calorie restriction, and periods characterized by binge eating, overeating, and
weight gain (1). In summary, it is hard to overestimate the distress associated with BED.
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2.2. Psychiatric Comorbidity
Patients with BED also endorse high levels of psychiatric symptomatology, particu-

larly depression and anxiety (38,39) and have high rates of diagnosable psychiatric
disorder (40). For example, when compared with weight-matched individuals without
binge-eating problems, individuals with BED report significantly higher lifetime preva-
lence rates of major depressive disorder and anxiety disorders (40–44). Individuals with
BED also have considerably higher rates of personality disorders than overweight indi-
viduals without an eating disorder (40,44,45), and the presence of a personality disorder
has been related to more severe eating-disorder psychopathology (43). Thus, among
individuals with BED, psychiatric symptomatology appears to be related to disordered
eating rather than to obesity itself (46).

3. PYCHOSOCIAL TREATMENT FOR BED

Because investigations comparing obese binge eaters and non-binge eaters consis-
tently have confirmed that the groups differ markedly, and because patients with BED
resemble other eating-disordered patients, treatments found to be efficacious in the treat-
ment of other eating disorders, particularly bulimia nervosa, have been utilized in the
treatment of BED. Data from randomized clinical trials have shown that cognitive–
behavior therapy (CBT) and interpersonal therapy (IPT) significantly affect eating-dis-
ordered behavior in patients with BED. In addition, the use of dialectical behavior therapy
(DBT) and an extension of CBT known as appetite awareness training have begun to
receive support in the treatment of BED.

3.1. Cognitive–Behavior Therapy
CBT is the most well-studied psychosocial treatment for BED. The cognitive–behav-

ioral model of binge eating posits that maladaptive beliefs and attitudes about eating,
shape, and weight perpetuate a cycle of efforts to diet, repeated disruptions of dietary
restraint, and aberrant overeating (47). This model is supported by a substantial body of
work that has shown that habitual dietary restraint (i.e., stringent rules related to the
control of calorie intake despite physiological pressures to eat) is associated with a
vulnerability to periodic over-ingestion of food (48,49).

Data from numerous controlled trials of the treatment of bulimia nervosa have shown
that CBT is more effective than waiting list or no-treatment control groups (50–55), whose
binge eating frequency tends to remain stable or increase over time (25). Because of its
efficacy in the treatment of bulimia nervosa, CBT has been adapted for the treatment of
BED (56,57). Modifications of CBT for BED include adding a program of regular exer-
cise, targeting overeating as well as the tendency to restrict dietary intake and promoting
acceptance of a larger-than-average body size (1,56). There is considerable evidence that
CBT is effective in ameliorating binge eating and eating-disorder psychopathology in
patients with BED with reductions ranging from 40 to 90% (10).

Treatment consists of approx 22, 60-min sessions over a 6-mo period and has been
delivered in both group and individual formats. Although there have been no controlled
trials comparing the outcome of individual vs group therapy in patients with BED, a trial
comparing group and individual treatment for bulimia nervosa, found no difference in the
outcome of group or individual CBT (58). Thus, the decision to use one or the other
format should be dictated by clinician preference and practical considerations.
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The primary goal of CBT is the amelioration of binge eating and the maladaptive
thoughts and beliefs that accompany disordered eating. Treatment is semistructured,
problem-oriented and present-focused. The patient assumes primary responsibility for
change, and the therapist provides information, guidance, and support. As in the treat-
ment of bulimia nervosa, patients with BED are told that the primary goal of treatment
is the normalization of eating. It is important to note that CBT treatment may not lead to
weight loss. Although some patients may lose weight with abstinence from binge eating
(5,59), initial investigations have shown that elimination of binge episodes does not, on
average, lead to weight loss (7,60). More recent studies, however, suggest that abstinence
from binge eating is associated with small but significant decreases in body weight
(61,62).

Patients with BED have difficulties in moderating food intake in combination with
maladaptive beliefs about dieting, shape, and weight. That is, they may have forbidden
foods and stringent beliefs about restricting (13), coupled with an inability to actually
restrict intake. Accordingly, patients with BED are instructed that normalization of eat-
ing involves learning to say “no” to food (i.e., to binge eating, overeating, and chaotic
eating), as well as learning to say “yes” to food (i.e., to healthful and moderate consump-
tion of all foods). Three stages of treatment (Table 2) can be distinguished as described
here.

Table 2
Cognitive–Behavior Therapy for Binge-Eating Disorder

Phase 1:Treatment initiation (eight weekly sessions)

Goals: 1. Provide information about binge eating and obesity
2. Disrupt disordered eating patterns and regain control over eating
3. Initiate exercise program

Tools: 1. Self-monitoring
• Record all foods and beverages ingested
• Note all episodes of binge eating
• Record thoughts and feelings before, during, and after eating

2. Identification and practice of alternative behaviors
3. Goal setting
4. Stimulus control techniques (e.g., not buying high-risk foods)

Phase 2:Cognitive restructuring (eight weekly sessions)

Goals: 1. Identification and modification of maladaptive thoughts and beliefs
2. Learn and practice problem-solving skills

Phase 3:Termination and maintenance of change (six sessions over 2 mo)

Goals: 1. Promote body acceptance
• Identify positive role models
• Encourage body enjoyment (e.g., exercise)
• Decrease social avoidance due to body size

2. Development of maintenance plan
• Anticipate future difficulties and identify high-risk situations
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3.1.1. FIRST PHASE OF TREATMENT

The first phase of treatment consists of eight weekly sessions. The goals of the first
stage are to provide information about binge eating and obesity, disrupt the disordered
eating pattern and regain control over eating, and begin a regular program of exercise.
Patients are provided with information about the nature of disordered eating, weight
regulation, and the importance of a pattern of regular and healthful eating. The role of
unrealistically strict dieting in perpetuating binge eating is emphasized and principles of
sound nutrition are introduced. As in the treatment of bulimia nervosa, patients are told
that maladaptive thoughts about dieting, shape, and weight play a critical role in main-
taining eating problems. In BED, however, it is often the contrast between maladaptive
thoughts and stringent beliefs (e.g., “I should never eat more than 1200 cal/d.”), and
actual eating behavior (e.g., daily intake in excess of 2500 cal) that contributes to feelings
of shame and hopelessness and perpetuates disordered eating.

A variety of behavioral strategies are utilized to help patients establish normal eating,
but the introduction of self-monitoring is of particular importance. Patients are taught to
record all food and beverages ingested and to indicate which eating episodes were felt
to be binges. They also record time of eating, place where the food was consumed, and
the thoughts and feelings before, during, and after eating. Diaries are used to identify the
specific context of binge behavior and to examine the functions of binges, as well as the
factors serving to maintain binge eating. The therapist and patient then work together to
identify alternative behaviors or solutions. Self-monitoring, stimulus-control techniques,
reasonable goal-setting, and feedback are utilized to help each patient manage his or her
eating behavior.

Finally, exercise is introduced as both a tool to self-manage tension and stress and as
a critical tool for long-term weight management (63). Patients are directed to begin a
regular program of walking (bicycling or swimming may be substituted for patients who
cannot walk), and provided with stepwise goals for increasing exercise up to 45 min three
to five times a week. The recommendations for physical activity are consistent with those
made by the Centers for Disease Control and Prevention and the American College of
Sports Medicine for all Americans (64).

3.1.2. SECOND PHASE OF TREATMENT

The second phase of treatment also consists of eight weekly sessions. It is more
cognitively oriented; and a major goal is to identify and modify maladaptive thoughts and
beliefs that perpetuate the eating problem. Dysfunctional beliefs among patients with
BED are often associated with obesity and include acceptance of negative societal atti-
tudes about obese individuals (e.g., large people have no self-discipline), belief in the
necessity of stringent dieting to control weight, and extreme body image disparagement
(e.g., obese individuals are disgusting). During the second phase of treatment, patients
are also taught problem-solving techniques in order to better cope with life circumstances
and moods that lead to binge eating.

3.1.3. THIRD PHASE OF TREATMENT

During the final six sessions of treatment, termination is anticipated and maintenance
of change is emphasized. Patients are encouraged to take the initiative for structuring the
content of the sessions, and to continue problem solving and cognitive restructuring as
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the therapist fades his or her involvement. In this phase, there is also an emphasis on
working to help the patient to accept a larger-than-average body size. The goal is to
promote recognition that a larger body can be both attractive and healthy (an ongoing
emphasis on physical activity is also helpful in promoting body acceptance). Patients are
encouraged to dress well at their current size in order to promote feelings of self-confi-
dence, to identify attractive large individuals as positive role models, and to identify and
enjoy positive aspects of their bodies. Therapists also work to help patients identify social
situations that they have avoided because of body size, and focus on decreasing weight-
related social anxiety.

Finally, patients are taught to anticipate future difficulties, particularly at stressful
times, and are helped to develop a maintenance plan to be consulted if eating problems
recur. Following Marlatt and Gordon (63), patients are taught relapse-prevention tech-
niques designed to aid in identifying and avoiding high-risk situations, and for minimiz-
ing consequences of setbacks (i.e., an immediate return to normal eating coupled with an
avoidance of negative thoughts). Patients are taught to view setbacks as an opportunity
to learn more about their eating behavior with a view toward preventing future problems.

3.2. Interpersonal Therapy

Another short-term psychotherapy, IPT (65) has been shown to be effective in the
treatment of individuals with BED. As has been the case with CBT, favorable findings
regarding the use of IPT in the treatment of bulimia nervosa (52,53) have led to its
adaptation for use in the treatment of BED (66). The rationale for the use of IPT in the
treatment of disordered eating is that interpersonal factors appear to play a major role in
its maintenance, and that improvement in interpersonal functioning will lead to the
amelioration of aberrant eating behavior. Thus, an initial goal of treatment is to identify
interpersonal issues that affect self-esteem, mood, and the onset and maintenance of the
eating problem. Within this framework, IPT proceeds as it is utilized in the treatment of
depression; that is, the treatment focuses on the interpersonal context, not the eating
disorder.

Initial reports (60) have shown that IPT delivered in a group format is as effective as
CBT in reducing binge eating in patients with BED both at posttreatment and 1-yr follow-
up. More recently, Wilfley and colleagues (62) compared the outcome of overweight
individuals with BED who received group IPT to those treated with group CBT. Both
treatments were associated with significant improvements in binge eating, associated
eating-disorder psychopathology, psychiatric symptoms, and self-esteem. Changes in
binge eating, dietary restraint, and thoughts about shape and weight also were maintained
during a 1-yr follow-up period. Thus, CBT and IPT appear to be equally effective in the
treatment of BED, although the mechanisms by which they promote changes in eating
behavior differ.

3.3. Dialectical Behavior Therapy
DBT, developed by Marsha Linehan (67), was originally designed for the treatment

of individuals with borderline personality disorder and self-injurious behaviors. Because
it has been efficacious in the management of these difficult conditions (68,69), research-
ers have begun to explore the application of DBT to other refractory or chronic conditions
including eating disorders. Telch and colleagues (70–72) adapted DBT for use as a group
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treatment among individuals with BED, and have found it to be effective in decreasing
binge-eating behavior and maladaptive attitudes about eating, shape, and weight.

For example, in one study (73), 89% of the women with BED who completed the
20-wk DBT group treatment were abstinent from binge eating compared to only 13% of
those in a waiting list control group. More than half of the women who received DBT
maintained their binge-eating abstinence in the 6 mo following the end of treatment.
Although those treated with DBT did not report improvements in mood or depressive
symptoms compared to those on a waiting list, none of the patients dropped out of the
DBT treatment (74). Thus, DBT appears to be a promising alternative to IPT and CBT
for the treatment of BED.

3.4. Appetite Awareness Training

Another psychosocial treatment for BED that has received research attention involves
an extension of the principles in CBT, called appetite awareness training (AAT). Devel-
oped by Linda Craighead (75), AAT is based on the assumption that individuals with
BED have become desensitized to internal appetitive cues. Treatment is designed to teach
individuals to recognize and respond to sensations of moderate hunger and satiety. Like
CBT, AAT emphasizes pyschoeducation and self-monitoring. However, in AAT the
behavioral targets are eating in response to moderate hunger and stopping eating when
moderately full.

In a randomized trial of AAT, college women with BED who received 8 wk of AAT had
significantly fewer episodes of binge eating and overeating than did those assigned to a
waiting list (75). However, urges to eat when hungry and reports of inappropriate eating
restraint did not change with treatment. Additional research is needed to document the utility
of AAT and compare AAT to other psychosocial approaches to the treatment of BED.

3.5. Self-Help Programs

A final approach to treatment that has received recent attention for individuals with
BED is the use of self-help interventions. In 1995, Fairburn (76) published a cognitive–
behavioral self-help program for binge eating. Using this manual, several studies have
evaluated the efficacy and effectiveness of self-help treatment for BED (77,78). Con-
sistently, self-help, with or without input from a facilitator, has been associated with
improvements in binge-eating behaviors (77–80).

For example, Carter and Fairburn (79) assigned 72 women to a pure self-help (PSH)
condition, a guided self-help (GSH) condition, or a waiting list. During a 12-wk pro-
gram, women in the GSH group received six to eight brief (25-min) sessions with a
facilitator who, although familiar with the self-help manual, was not a specialist in
treating disordered eating. Those in the PSH group received the self-help materials in
the mail. Women who completed either of the self-help programs reported significantly
less binge eating posttreatment than did those in the waiting list group. Moreover,
decreases in the frequency of binge eating were maintained during a 6-mo follow-up
period. However, it is not known if improvements consequent to self-help are sustained
over longer periods, or which individuals will benefit most from minimal intervention.

In summary, the majority of the research on psychosocial treatments for BED has
supported two manualized approaches, CBT and IPT. In addition, DBT, AAT, and self-
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help programs show promise as alternative treatments for BED. Although BED can be
a chronic and fluctuating disorder, available data suggest that treatment is associated with
sustained improvements in binge eating and related psychopathology (61,81). To date,
however, none of these psychotherapeutic approaches have consistently been associated
with significant weight loss. For example, over a 6-yr period, although most women
experienced significant improvements in binge eating, there were only small changes in
body weight over time (81).

Because the majority of individuals with BED are also overweight and because obesity
is associated with significant medical and psychosocial consequences, weight loss is a
potentially important outcome in the treatment of BED.

4. WEIGHT-LOSS PROGRAMS

Almost all BED patients want to lose weight, and are concerned about obesity. There
is considerable evidence, however, that weight lost through dieting is frequently regained
and sustained weight change involves a permanent modification of eating and exercise
patterns (82). It is precisely these sustained changes that patients with BED typically have
been unable to accomplish. Finally, there is concern that dieting or repeated bouts of
weight loss and regain may be demoralizing and thus particularly deleterious for indi-
viduals with BED.

Recent studies have documented that, in contrast to earlier reports (1), calorie restric-
tion and weight loss do not exacerbate binge eating in BED patients (5–9,83,84). Indeed,
participation in weight-control programs appears to improve binge eating and mood in
BED patients (7). Moreover, weight regain in patients with BED does not appear to be
associated with worsening of mood or binge eating (7), and it has been shown that
concerns about the potentially deleterious effects of dieting (82) or weight cycling (85)
should not deter obese individuals from weight-control efforts. Finally, although obesity
is associated with increased risks for heart disease, diabetes, and other diseases, it is not
necessary to achieve large weight losses to improve risk factors. There is substantial
evidence that sustained weight losses of about 10% of initial body weight can lead to
significant improvements in modifiable risk factors such as lipids and blood sugar levels
(86) (see Chapter 10).

Moreover, a study at our center (7) provides strong evidence that weight-control
treatment does not harm individuals with BED. We directly compared CBT for binge
eating and behavioral weight control in the treatment of BED. In this study, 115 obese
women with BED were randomized to 6 mo of individual CBT for binge eating, 6 mo of
individual standard behavioral weight control with moderate calorie restriction (1200–
1500 cal/d), or a 6-mo delayed-treatment control group. Attrition from the treatment
program was approx 30%, but drop-outs were evenly distributed between treatments.
Posttreatment and 1-yr follow-up assessments indicated that, for individuals who com-
pleted treatment, CBT and behavioral weight control were equally effective in amelio-
rating binge eating and associated eating-disorder psychopathology in patients with BED.
In contrast, however, those who received behavioral weight control lost significant
amounts of weight (an average of 21.6 lb at the completion of treatment). At 1-yr follow-
up, weight-control patients had regained a significant amount of weight, although overall
weight loss remained significant (an average of 13.2 lb).
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5. PHARMACOTHERAPY OF BED

5.1. Antidepressant Treatment
Because of their efficacy in ameliorating binge-eating and purge behaviors in bulimia

nervosa (87), antidepressants have been studied in the treatment of BED. Research
comparing tricyclyic antidepressants, such as desipramine (87) and imipramine (e.g.,
refs. 55,88) with placebo showed greater reductions in binge eating among obese binge
eaters treated with the drug than with a placebo. Venlafaxine, a novel antidepressant
agent, has shown promise in an uncontrolled trial (89). Finally, numerous trials have
demonstrated that selective serotonin reuptake inhibitors (SSRIs) are useful in the treat-
ment of BED.

For example, in a double-blind trial (90), fluvoxamine (50–300 mg/d for 9 wk) was
significantly superior to placebo in reducing binge eating in patients with BED. Simi-
larly, sertraline (91) and fluoxetine (92) have been associated with significantly greater
reductions in binge eating than placebo. Moreover, short-term antidepressant treatment
also has been associated with weight loss among obese binge eaters (41,89,90–92).
Recently, a group of investigators (93) synthesized the available studies of SSRIs in the
management of BED, and concluded that the effects of SSRIs on BED were clinically
significant and comparable to their effects on major depressive disorders.

Thus, short-term investigations have shown that antidepressant treatment is associ-
ated with moderate reductions in binge eating in patients with BED. Antidepressant
treatment also may be useful in treating depression associated with BED, although most
studies have not shown significant effects of antidepressant treatment on depressive
symptoms in BED patients (5,41,87). In contrast, deZwaan and colleagues (94) evalu-
ated obese binge and non-binge eaters treated with dietary management or CBT, and
either fluvoxamine (100 mg/d) or placebo and found fluvoxamine treatment to be more
effective than placebo in reducing depressive symptoms among binge eaters. Thus, the
utility of antidepressant treatment for depression in BED deserves further investigation.
It is possible that long-term antidepressant treatment may help break the cycle of nega-
tive mood, binge eating, and weight gain that characterizes BED. Approximately half
of BED patients report a lifetime history of major depressive disorder (44,95), and
individuals seeking treatment report significant depressive symptomatology (7,38,39).
Obese individuals may be especially likely to report weight gain and decreases in activ-
ity when depressed (96). Furthermore, weight gained during episodes of depression can
be considerable; for example, in one study, the average weight gain during a depressive
episode was more than 17 lb (97). The tendency to gain or lose weight during depression
is consistent across episodes (96), and because depression is often recurrent, it is easy
to see that weight gain associated with mood disorder can contribute to obesity in BED
patients. Antidepressant treatment also may enhance dietary restraint (98) or improve
compliance with a weight-loss program (5,41). Thus, it seems possible that longer term
antidepressant treatment may be useful for some patients with BED.

5.2. Opioid Antagonists

In a laboratory study, Drewnowski et al. (99) showed that the opiate blocker, naloxone,
suppressed the intake of high-fat, sweet foods in obese binge eaters, but not obese non-
binge eaters. These investigators reasoned that opiate blockade reduces food reward, and
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may thus ameliorate the heightened preference for sweet, high-density foods among
binge eaters. However, in an 8-wk double-blind trial of naltrexone (100–150 mg/d) vs
placebo (90), drug treatment did not lead to differential reductions in binge eating or
weight among obese binge eaters. Although additional research with opioid agents might
enhance our understanding of the neurobiology of binge eating, available data do not
support their use in the treatment of BED.

5.3 Anorexic Agents
In 1996, the National Task Force on the Prevention and Treatment of Obesity con-

cluded that pharmacotherapy for the management of obesity is justified in carefully
selected cases, but that the long-term use of anorexic agents should be monitored care-
fully (100). The specific utility of anorexic agents in the treatment of BED has been
investigated in a few studies. Early research found that obese binge eaters treated with
the serotoneric agent, D-fenfluramine, experienced a significantly greater reduction in
binge eating than did those given placebo, although at a 4-mo follow-up assessment,
binge frequency no longer differed between placebo- and drug-treated subjects (101).
However, because of the association between the longer term use of D-fenfluramine (102)
and fenfluramine with serious pulmonary and cardiac problems (102,103), these medi-
cations have since been withdrawn from the market.

Currently, two anorexic agents, sibutramine and orlistat, have been approved for long-
term use in the treatment of obesity (see Chapter 16), and sibutramine has been investi-
gated in the treatment of BED. In an open-label trial (104), 10 obese women with BED
were treated with sibutramine for 3 mo. On average, binge eating and body weight
decreased at posttreatment and subjects reported decreases in depressive symptomatol-
ogy. Additionally, Devlin and colleagues (105) found that the combination of phentermine
and fluoxetine in conjunction with CBT resulted in decreased binge eating. However,
women tended to resume binge eating and gain weight following the end of either or both
medication and CBT treatment.

5.4. Topiramate
Studies of anticonvulsants in the treatment of bipolar disorder and impulse-control

problems showed that topiramate was associated with weight loss as well as improve-
ments in clinical status. Subsequently, topiramate has been used in the management of
BED. A recent study has demonstrated the potential utility of topiramate (106) in the
treatment of BED. Sixty-one overweight individuals with BED were randomly assigned
to receive topiramate or placebo. At the end of a 14-wk treatment period, those who had
received topiramate had significantly greater reductions in binge eating as well as weight.

In a recent review, Carter et al. (93) suggest that antidepressant medications might
be a first-line option for patients with a history of mood disorder, and that it is reasonable
to utilize an SSRI because these are best established in the treatment of BED, and
have favorable side-effect profiles. They suggest consideration of a topiramate trial for
patients with mood lability or bipolar disorder, and finally the use of venlafaxine or
sibutramine for those who fail to respond to adequate trials of other agents.

5.5. Combined Treatments
Wonderlich and colleagues (10) recently summarized results of studies that have

combined psychotherapy and medication, the most rigorous of which are ongoing. Sev-
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eral studies have documented that medication did not enhance reductions in binge eating
when added to CBT (107–109). However, as noted earlier, antidepressant medication
may enhance weight loss in combination with CBT or behavioral weight control.

In summary, evidence related to the use of medication in the treatment of BED sug-
gests that antidepressants may be efficacious in decreasing binge eating and weight
among individuals with BED. However, pharmacotherapy does not appear to increase the
effectiveness of psychotherapy for BED, and additional well-designed trials with longer
periods of treatment and follow-up and are needed (93). In addition, there are few data
bearing on the use of anorexic agents in treating BED, and careful consideration of the
risk–benefit ratio on a patient-by-patient basis is indicated until more information is
available. Thus, the use of drugs should be considered as one aspect of either weight-
control or eating-disorder treatment (100).

6. SELECTION OF TREATMENT FOR SPECIFIC PATIENTS

In summary, available evidence has shown that a variety of psychosocial and pharma-
cological interventions as well as weight loss programs can help individuals with BED
regain control over eating and reduce eating-disorder psychopathology. However, no
available treatment approach is effective for all patients, and there are some important
individual differences that may guide the selection of treatments.

For example, there is preliminary evidence that earlier-onset binge eaters may have a
more severe variant of eating disorder (110). Individuals who participated in the treat-
ment study at our center were stratified into two groups, those who reported onset of binge
eating by age 18, and those who first had binge-eating problems after age 18. Results
indicated that those in the earlier-onset group had an early onset of obesity and dieting,
higher levels of eating-disorder psychopathology, and were more likely to report a life-
time history of bulimia nervosa and mood disorder. Although it is not known whether
such factors reflect differing etiologies or response to treatment, such findings may have
implications for management (e.g., it may be that early-onset patients will benefit from
antidepressant treatment).

Future research may provide both treatment alternatives and data that will be useful
in decision making for individual patients. Until there is such information, individual
clinicians and patients must decide on a course of treatment that may include psychoso-
cial treatment, a weight-loss program, and/or adjunctive drug treatment. For patients
with mild disorder or those with no previous treatment, a short course of self-help might
be indicated. Decisions must be based on careful assessment of individual cases by the
clinician or treatment team, and thorough discussion of the pros and cons of available
treatment options with each patient.

6.1. Eating Disorder and Obesity History
A history of early onset of binge eating or obesity in combination with numerous bouts

of weight loss and regain over time suggest a course of CBT or IPT to treat the eating
disorder. Weight-loss programs for these patients may be indicated after CBT, but careful
consideration of the risks and benefits of such an endeavor is recommended. It is impor-
tant for each individual to evaluate the likelihood that he or she will be able to sustain
lifelong changes in eating and exercise, as well as the consequences of weight regain on
sense of well-being. Some patients report that they no longer wish to diet because of

3_11_Marc_143_160_F 10/08/2004, 1:45 PM154



Chapter 11 / Obesity and Binge-Eating Disorders 155

repeated failures to sustain improvements. In these instances, eating-disorder treatment
is clearly the treatment of choice, and patients can be reassured that significant improve-
ments in the aberrant eating and eating-disorder psychopathology associated with BED
can be obtained without weight loss.

Anecdotal clinical evidence has indicated that patients who report adult onset of binge
eating and obesity, and do not have a history of marked weight fluctuations, may be
likelier to benefit from a weight-control approach. Again, in the absence of research
support, a decision to focus on treatment of obesity in a patient with BED should be made
only after discussion of all treatment options.

6.2. Psychiatric Status
Given the high psychiatric comorbidity in BED, a careful psychiatric assessment is

important for all patients who seek treatment. Although mild or even moderate depres-
sion or anxiety is likely to improve during BED treatment, the presence of marked or
severe current illness suggests primary treatment of the mood or anxiety disorder prior
to treatment for BED. Similarly, the presence of personality disorders characterized by
emotional, dramatic, or impulsive behavior appears to be related to more severe levels
of binge eating among patients with BED seeking treatment, although it is not predictive
of treatment outcome (43). Finally, patients with comorbid psychiatric disorder may be
particularly likely to benefit from adjunctive pharmacotherapy that targets the psychiat-
ric symptomatology.

6.3. Available Resources
Clinicians trained in the use of CBT or IPT for eating disorders are likely to be found

in most metropolitan areas, but may not be available in smaller cities or rural areas. Some
insurance plans may pay for obesity treatment where there is a clear medical indication
(e.g., hypertension or other cardiovascular risk), and may not pay for eating-disorder
treatment. Thus, treatment decisions may need to be made on the basis of pragmatic
factors such as clinician availability or patient insurance plan.

7. CONCLUSION

In summary, BED is a chronic disorder with a fluctuating course that is common
among obese individuals who seek treatment. Patients with BED differ in robust ways
from obese individuals without binge-eating problems in weight and eating history,
eating behavior, and psychiatric profile. Nevertheless, available research indicates that
most BED patients can be helped with either weight control or eating-disorder treatment,
and that the benefits of either approach are apparent for at least 1 yr posttreatment.
Pharmacotherapy also is helpful, at least in the short term, and additional studies are
needed to determine the optimal duration of treatment and how to effectively combine
pharmacotherapy with psychosocial interventions. Finally, more research is necessary to
improve outcome and to provide strategies for long-term management of these patients.
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12 Overview and the Future
of Obesity Treatment

Lisa Terre, Walker S. C. Poston II,
and John P. Foreyt

KEY POINTS

• Obesity is a chronic, incurable condition, with significant health, economic,
and personal costs.

• Obesity requires long-term management similar to diabetes and hyperten-
sion.

• Existing treatment includes counseling, modification of diet, increasing
activity, pharmacotherapy, and surgery. New treatments are under investi-
gation.

• Prevention of obesity and an emphasis on environmental change requires
greater attention.

• Researchers and health care providers need to help patients become more
aware of the positive outcomes associated with healthful lifestyles, regard-
less of the impact on weight.

1. INTRODUCTION

This chapter addresses the future of obesity treatment. To provide a foundation for
discussing the future, we begin with a brief background on the importance of obesity
treatment and review of current interventions. We then examine issues and controversies
that we believe will affect the future of obesity treatment including the relevance of body
mass index (BMI) to healthy weight, the impact of short-term weight changes and nor-
malization of comorbid conditions on long-term health, the cost-effectiveness and fea-
sibility of continuous care to improve weight-loss maintenance, the shift toward more
comprehensive health models in obesity treatment, and promising directions in the pre-
vention of obesity. Table 1 overviews the organization of the chapter.

1.1. Social, Economic, and Personal Costs of Obesity
Obesity is epidemic in the United States. Currently, nearly 65% of American adults are

classified as overweight (BMI �25) and 30.5% of these meet the criterion for obesity

3_12_Fore_161_180_F 10/08/2004, 1:46 PM161



162 Part III / Obesity

(BMI �30) (1). In terms of gender, the 1999–2000 age-adjusted obesity prevalence is
27.5% for men and 33.4% for women, which represents a 7.6% increase (7.3% for men,
8% for women) over 1988–1994 figures (1). For African-American women, the picture
is more alarming, as nearly 50% meet the current definition for obesity after adjustment
for age, which represents an 11.5% increase (1).

Obesity is associated with increased risk for numerous medical problems and health
hazards, including hypertension, dyslipidemia, coronary heart disease, type 2 diabetes,
gallbladder disease, sleep apnea, osteoarthritis, and various forms of cancer (2–8) (see
Chapter 10). For example, the prevalence of hypertension is 2.9 times greater among
overweight adults compared to their non-overweight peers. Overweight women experi-
ence substantially greater risk for all-cause and some cause-specific mortality than leaner
women (9). The relative risks of death for women who never smoked and recently had
stable weight were as follow: 1.6 (95% confidence interval [CI] = 1.1–2.5) for BMI = 27
to 28.9; 2.1 (95% CI = 1.4–3.2) for BMI = 29 to 31.9; and 2.2 (95% CI = 1.4–3.4) for BMI
of 32 or more. These data indicate that heavier women have 60 to 120% greater risk for
death than their leaner counterparts (9). Although it is estimated that individuals with
BMI of 30 or more are disproportionately represented in the 280,000 annual obesity-
related deaths in the United States (10), Solomon and colleagues (7) point out that “the
preponderance of evidence suggests that even mild overweight is probably associated
with some increase in mortality risk” (p. 9).

Obesity also is associated with increased health and socioeconomic costs. Wolf (11)
recently overviewed the direct and indirect health care costs associated with obesity.
Direct obesity-related medical outcomes include “the measures of preventive, diagnosis,
and treatment services used in the intervention or treatment regimen (e.g., hospital care,

Table 1
Chapter Overview

1. Introduction
1.1. Socioeconomic and Personal Costs of Obesity

2. Obesity Treatment
2.1. Psychosocial and Lifestyle Interventions
2.2. Pharmacotherapy

2.2.1.Orlistat
2.2.2. Sibutramine
2.2.3.Potential New Drugs

2.3. Very Low-Calorie Diets
2.4. Surgery

3. Issues for the Future of Obesity Treatment
3.1. Healthy Weights
3.2. Health Benefits of Weight Loss

3.2.1.Weight Cycling
3.3. Weight Maintenance and Cost-Effectiveness
3.4. Environmental Intervention and Prevention

3.4.1.Physical Activity
3.4.2.Targeted Prevention

4. Conclusion
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physicians services, and medications)” (p. 58S). Indirect outcomes consist of “produc-
tivity changes related to illness and death” (p. 58S) such as days of work lost, restricted
activity, and premature death (11). Despite the variety of models for estimating costs
associated with these outcomes, there is widespread consensus that the direct and indirect
economic consequences of obesity are substantial (11–16). For instance, it is estimated
that approx 5 to 9% of US health care costs may be attributable to obesity and/or over-
weight (12,16) and that the treatment of associated conditions may translate to as much
as $93 billion annually (12). Based on a comparison of behavioral risk factors, Sturm (15)
concluded that the medical expense burden associated with obesity even exceeds that of
smoking, with obesity contributing to a 36% increase in inpatient and outpatient costs (vs
21% for smokers) and a 77% increase in medications (vs 28–30% for smokers).

The costs of obesity are not only economic. There also are social and personal tolls
involved in the increasing prevalence of obesity, especially for women (17). For instance,
in a longitudinal study, women who had been overweight as adolescents completed fewer
years of school, were less likely to be married, had lower household incomes, and had
higher incidence of household poverty (17). Results all were adjusted for baseline socio-
economic status and aptitude test scores. Individuals with obesity are significantly
underrepresented in the top third of their high school class when compared to their lean
counterparts even though there is no difference in their mean IQs or SAT scores (18). In
addition, obese adults tend to earn lower salaries and attain lower social status, regardless
of their levels of education or intelligence test scores. Finally, obese individuals are
subject to prejudice, discrimination, and intense stigmatization. Those who are severely
obese experience greater risk for impaired psychosocial and physical functioning, which
negatively impacts their quality of life (19).

In summary, obesity extracts tremendous societal and personal costs in the forms of
increased risk for disease and death, health care costs associated with the increased
prevalence of comorbid conditions, as well as reduced social status, educational attain-
ment, and employment opportunities. Given these significant costs and the fact that
therapeutic weight loss produces short-term improvements in several important risk
factors (6,20,21) (e.g., type 2 diabetes, dyslipidemia, and hypertension), it is not surpris-
ing that substantial efforts have been made to develop effective treatments for obesity.

2. OBESITY TREATMENT

2.1. Psychosocial and Lifestyle Interventions

Lifestyle and psychosocial treatments have their roots in behavior modification and
include a multitude of techniques and approaches that focus on changing behaviors that
are thought to contribute to or maintain obesity (see Chapter 14). Most of the various
lifestyle approaches have several factors in common, including the use of self-monitor-
ing and goal-setting, stimulus control and modification of eating style and habits, use of
reinforcement for healthy behaviors, nutritional education and counseling, physical
activity, and cognitive–behavior therapy interventions that focus on improving coping
skills (e.g., cognitive restructuring, stress management and inoculation training, relax-
ation skills, and relapse-prevention training) (22,23). Stunkard (24) categorizes these
approaches as “conservative” treatments for obesity because they produce moderate
weight losses, have minimal side effects, and are reversible (in contrast to surgery).
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Using this categorization, conservative treatments are most useful (as a primary or
adjunctive form of treatment) for patients with BMI less than 40 (25).

Lifestyle interventions are effective at producing gradual and moderate weight losses.
Perri and Fuller (23) summarized the results of the last two decades of research on
lifestyle interventions. Average weight loss across studies was 8.4 kg and attrition rates
were generally low (16–18%). Lifestyle interventions lasted approx 20 wk and usually
included multiple treatment interventions. Patients were able to maintain, on average,
about two-thirds of their initial weight loss 9 to 10 mo after treatment termination.

Lifestyle interventions have not fared as well when long-term maintenance was
assessed. In most studies with long-term follow-up, patients gradually return to baseline
within a few years after treatment termination (22,26–28). Thus far, only the continu-
ous-care model of lifestyle intervention (29), which views obesity as a chronic disease
requiring continuous support or contact after the conclusion of formal treatment, has
been found to produce significant maintenance (30). Patients treated with this approach
(with extended therapist support as a constant) lost between 9.6 and 13.7 kg and main-
tained 60% or more of their initial weight loss 6 to 11 mo after the termination of the
posttreatment care programs (31–33). In a replication of the continuous therapist sup-
port program, patients reported almost 100% maintenance of initial weight losses 12 mo
after formal treatment termination and 9 mo after termination of the therapist-facilitated
maintenance program (34).

2.2. Pharmacotherapy

Historically, pharmacological interventions for obesity have produced modest and
temporary reductions in weight, but have been associated all too frequently with aversive
side effects, health risks, and abuse potential with amphetamines and methamphetamines
(35,36). For example, fenfluramine and dexfenfluramine were withdrawn from the market
in 1997 based on concerns about possibly serious side effects including valvular heart
disease and primary pulmonary hypertension (37–39). Progress in the development of
new obesity drugs has been hindered by the unfortunate history of amphetamine abuse,
by the perception that obesity is a disorder of willpower, and by the belief that drugs are
not an appropriate treatment approach because they must be taken indefinitely (35).
However, there is renewed interest in pharmacological approaches as a result of the
recognition that obesity is a chronic disease that cannot be cured, but can be managed
(40). Indeed, between 1996 and 1998 an estimated 4.6 million adults were prescribed
obesity medications, one-fourth of whom (approx 1.2 million) may not have met National
Institutes of Health indications for pharmacotherapy (41) (BMI � 30 or � 27 with obe-
sity-relevant risk or disease) (41,42). Despite this current focus on pharmacotherapy,
accumulated research findings make clear that a mix of pharmacological and behavioral
approaches yields better treatment outcomes than solo pharmacotherapy (43–45). For
instance, in a 1-yr randomized trial, Wadden and colleagues (46) found that pharmaco-
therapy alone was associated with a mean weight loss of 4.1% (± 6.3%), compared with
10.8% (± 10.3%) when pharmacotherapy was paired with group lifestyle modification
(1200–1500 kcal/d diet), and 16.5% (± 8.0%) when pharmacotherapy was added to
lifestyle modification that included a portion controlled (1000 kcal/d) diet during the first
4 mo. Based on a meta-analysis of lifestyle treatments in randomized clinical trials of
pharmacotherapies for obesity, Poston and colleagues (47) concluded “that lifestyle
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interventions, including the use of behavioral strategies, are important contributors to
weight loss and should be included and documented [with greater regularity] in pharma-
cotherapy drug trials” (p. 559) (47). This kind of treatment optimization also makes good
economic sense. When compared to the pharmaceutical costs of treating obesity-related
risk factors, weight losses of 8.2–10.6% of initial BMI have been shown to translate into
an overall pharmaceutical cost savings (48).

Currently, two drugs (orlistat and sibutramine) are approved for the extended manage-
ment of obesity and the anti-obesity potential of several others is under investigation.
(Chapter 16 reviews obesity pharmacotherapies in detail).

2.2.1. ORLISTAT

Research suggests that orlistat, a lipase inhibitor, may facilitate weight management
and the reduction of some obesity-related medical risk factors (e.g., glycemic control,
blood pressure, heart rate, lipid profiles) when coupled with a hypocaloric diet (49–56).
In one of the earliest 2-yr, placebo-controlled trials, Sjostrom and colleagues (56)
reported that orlistat (120 mg/tid) in conjunction with a reasonable (i.e., 600 kcal/d deficit
or weight maintenance) diet was associated with significantly more weight loss, less
weight regain, and greater decrements in cardiovascular risk factors relative to placebo.
Subsequent research has yielded comparable results. For instance, in another 2-yr con-
trolled study (57), treatment with orlistat plus an energy-controlled diet was associated
with significant weight loss (8.76 ± 0.37 kg orlistat 120mg/tid vs 5.81 ± 0.67 kg placebo)
and some reduced comorbidities. After treatment with 120mg/tid orlistat for 1 yr, weight
regain during the subsequent year-long weight-maintenance period appeared to be dose-
dependent. Patients (maintained on 120 mg/tid orlistat [yr 2]) regained less weight (3.2
± 0.45 kg; 35.2% regain) than those maintained on 60 mg/tid orlistat (4.26 ± 0.57 kg;
51.3% regain). Both of these groups regained less than those initially treated with orlistat
who were treated with placebo during maintenance (5.63 ± 0.42kg; 63.4% regain). Nearly
80% of orlistat-treated patients reported at least one transient gastrointestinal side effect
(vs 59% of patients administered placebo). Similar weight loss and risk-reduction find-
ings also have been reported in research focused on patients with type 2 diabetes as well
as those with hypertension (58–63). There are some empirically based indications that
short-term treatment response (i.e., 12-wk weight loss of �5%) may be a particularly
useful predictor of subsequent weight loss and reduction in associated comorbidities with
orlistat (64). Moreover, preliminary results (65) raise the possibility that the short-term
use of orlistat may be well tolerated and potentially effective with adolescents when
used in combination with a behavioral program. However, as McDuffie and colleagues
acknowledge, these findings are based on a very small number of adolescents (N = 20)
followed for a brief period (3 mo) without a placebo control. Therefore, at this time, it is
not possible to draw firm conclusions about the advisability of orlistat use in younger
populations.

2.2.2. SIBUTRAMINE

Sibutramine, a norepinephrine and serotonin reuptake inhibitor, was approved for
obesity treatment in 1997. Clinical trials lasting from 12 to 52 wk have reported weight
losses of 4.7–7.6 kg (66,67). Weight losses tend to be dose-dependent (68). Research
suggests maintenance of these weight losses for up to 2 yr with 10–20 mg sibutramine per
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day when used in combination with dietary control (69,70). Sibutramine-induced weight
losses have been accompanied by favorable reductions in plasma triglycerides, total
cholesterol, low-density lipoproteins, and waist-to-hip ratio (71,72). Although increases
in blood pressure and pulse have been noted (72), McMahon and colleagues (73) con-
cluded that sibutramine was effective and well tolerated in obese Caucasian and African-
American patients with controlled hypertension during a 1-yr trial.

Interestingly, Wadden and colleagues (74) found that supplementing sibutramine with
orlistat does not appear to significantly enhance weight loss over and above the effect
associated with sibutramine only. Consistent with results previously reported in adults,
a randomized controlled study with adolescents (75) found that the combination of
sibutramine and a comprehensive behavioral program resulted in weight loss superior to
that associated with behavioral treatment plus placebo (8.5 vs 4.0% mean reduction in
BMI). Nevertheless, the study’s authors currently advise against the clinical use of obe-
sity medications for youth, given the paucity of extant safety and efficacy data for younger
populations.

2.2.3. POTENTIAL NEW DRUGS

Stimulated by the generally modest weight losses and substantial posttreatment
relapse rates associated with existing approaches (76,77), the search for novel anti-
obesity agents has continued. Based on emerging developments in endocrinology (77–
80), several new potential treatment targets recently have been identified. Although
Chapter 16 discusses pharmacotherapy in detail, some of the more interesting candi-
dates deserve brief mention. Among the most promising are antagonists of ghrelin, a
peptide hormone that appears to stimulate appetite and also has been implicated in more
extended weight-regulation mechanisms (76,77,81,82). There is some indication that
ghrelin may be involved in certain aspects of the complex compensatory processes
(e.g., increased appetite, reduced metabolism) linked to weight regain following
hypocaloric dieting (76,77,82–84). For this reason, ongoing work to identify and test
gherlin-blocking agents may advance progress on the development of new anti-obesity
medications (77,84).

Among the new drugs currently in clinical trials, two seem to hold preliminary prom-
ise: Axokine and Rimonabant (77,84–87). Axokine, a genetically engineered recombi-
nant human variant ciliary neurotrophic factor, was associated with superior weight loss
compared with placebo with no evidence of immediate posttreatment weight rebound in
a preliminary 12-wk multicenter trial (88). Rimonabant, a cannabinoid blocker (89)
reported to reduce food intake in animals (85,86,90), currently is being tested in a phase
3 trial (77).

2.3. Very Low-Calorie Diets

Very low-calorie diets (VLCDs; see Chapter 15) have less than 800 kcal/d with suf-
ficient protein to promote rapid weight loss and the preservation of lean body mass (23),
VLCDs promote rapid weight losses of up to 20 kg after 12 to 16 wk (91,92). Although
VLCDs produce substantial short-term weight loss and improvement in obesity compli-
cations, long-term results are disappointing. Wadden and associates (28,92) reported that
the majority of patients in randomized trials who receive VLCD treatment experience
significant regain within the first 2 yr after treatment. VLCDs generally are not viewed
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as very cost-effective or practical for many obese patients because they require intensive
medical monitoring, are associated with fairly rapid posttreatment weight regain, and
have been linked to numerous problematic side effects (23,92).

2.4. Surgery

Surgical procedures (see Chapter 20) are considered adjunctive treatment and gen-
erally are used with severely obese individuals whose lives are potentially threatened
by their excess weight (93). For many years, the most common surgical techniques were
the vertical-banded gastroplasty and the gastric bypass. However, based on an accumu-
lation of disappointing outcomes, gastroplasty is now less popular (94). Indeed, Pope
and colleagues (95) reported that from 1990 to 1997, gastric bypass increased from 52
to 84% of bariatric surgeries with an associated reduction in complications such as
pulmonary emboli, early reoperation, and pulmonary complications. Nevertheless,
some patients still suffer complications and side effects, such as nutritional deficiencies
and “dumping” syndrome (94,96). Overall, gastric bypass is associated with substantial
weight loss, reductions in comorbidities, and fairly good weight loss maintenance
(94,96,97). Illustratively, results of an extended bariatric surgery follow-up (98,99)
reported that surgically treated patients lost 28 (±15) kg after 2 yr and 20 (±16) kg after
8 yr compared to 0.5 (±8.9) kg at 2 yr and a weight gain of 0.7 (±12) kg for control
patients. Although at 2 yr, these weight losses were linked to an amelioration of several
obesity-related comorbidities, by yr 8 the treatment and control groups differed prima-
rily in diabetes risk (98,99). Findings such as these have led some recent reviewers
(100,101) to discuss obesity surgery as a treatment for diabetes and to raise the possi-
bility that the resulting diabetes control may be attributable to postsurgical physiologi-
cal changes other than weight loss per se. Increasingly, gastric bypass is being performed
laparoscopically with promising preliminary outcomes (102,103). However, extensive
surgical experience with the laparoscopic procedure is especially critical to patient
outcome (102,104–106). Research suggests that surgical treatment for severe obesity
may be more cost-effective than either no treatment (when quality-adjusted life-years,
life-years, and lifetime costs are taken into consideration) (107) or than VLCDs supple-
mented with behavior therapy and 1-yr maintenance program (108). Yet, in terms of
pharmaceutical costs only, the savings associated with reduced obesity-related risk
factors may be offset by other postsurgical medication expenses (e.g., for pain, gas-
trointestinal complaints, vitamin deficiencies) (109). Weight and risk-factor reductions
notwithstanding, surgical approaches alone may not be associated with optimal long-
term health behaviors. For instance, a longitudinal comparison of weight-maintenance
behaviors among individuals who initially lost weight surgically vs nonsurgically
and successfully maintained the loss (110) indicated that the former surgery patients
reported consuming more dietary fat and participating in less exercise than their non-
surgery counterparts.

3. ISSUES FOR THE FUTURE OF OBESITY TREATMENT

Obesity treatments are effective in producing short-term weight loss and reducing
risks for complications associated with obesity (23), but there are several important
issues and limitations that need to be addressed in future obesity treatment research.
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3.1. Issue 1: What Is a Healthy Weight?

The prevalence of obesity and overweight is increasing in the United States at a rapid
rate, but the impact of the secular trends reflected in National Health and Nutrition
Examination Survey 1999–2000 on the development of comorbid conditions currently
is unclear (1). As Flegal and colleagues (1) point out, although the prevalence of obesity
and diabetes appear to have remained positively correlated, other obesity-related risk
factors do not seem to have increased with population BMI (1).

Although it is important to emphasize empirically derived cut-offs for research pur-
poses, these population-based definitions may not readily translate into best practices for
health care providers and their patients. Because morbidity and mortality ratios do not
reflect direct risk to an individual (5), it may be more beneficial for patients and health
care providers to focus primarily on maintaining a “reasonable” weight” (111) and healthy
lifestyle, including regular exercise, a low-fat diet, and normalized eating patterns
(22,112), rather than attempting to estimate risk based on BMI category. Finally, there
is a need for more research assessing the potential psychological hazards of obesity
treatment, and the benefit of broader outcome measures, such as dietary changes, psycho-
social functioning, physical activity levels, and control or prevention of obesity-related
complications.

3.2. Issue 2: Short-Term Weight Loss and Improved Health and Longevity

Obesity research has not shown that the short-term weight losses and improved meta-
bolic functioning produced by current treatments lead to long-term improvements in
health, quality of life, and longevity. Although there is little dispute about the short-term
effects of moderate weight loss on improvements in hypertension, lipid levels, and insu-
lin resistance (6,20,21), there are few data to suggest that these benefits are long-standing,
particularly because weight-loss maintenance is so difficult for most people (113).

In terms of improved longevity, it is clear that there is a strong, positive relationship
between BMI and risk for all-cause and some forms of cause-specific mortality (7–9) but
it is unclear how much excess weight is dangerous, whether weight loss changes this risk
in the long term (114,115), and the extent to which ethnicity and gender moderate this
relationship (5,116). For example, a large cohort study found only minimal and nonsig-
nificant increases in mortality risk associated with moderate degrees of obesity (114).
Relatedly, Andres and colleagues (117) concluded that mortality rates were lowest for
adults who had gained moderate amounts of weight and highest for individuals who had
lost weight or gained excessive weight. Likewise, results of an observational study of
intentional weight loss and mortality among overweight individuals with diabetes (118)
indicated a 25% reduced mortality among those reporting intentional weight loss, with
the greatest benefits for those losing 10–15% of body weight and a slightly increased
death risk for those with weight losses of 30% or more of initial weight. In contrast, when
intentional weight loss was examined in a prospective cohort study with adult, middle-
aged women, data suggested that intentional weight loss in women with obesity-related
illnesses was associated with decreased risk for all-cause mortality proportionate to
weight lost. Results were equivocal for healthy, middle-aged women (119). Recent
estimates of ethnic and gender differences in obesity-related years of life lost suggest that
obesity may be associated with somewhat higher mortality risk for Caucasians (com-
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pared with African-Americans) and for men (relative to women) (116). However,
as noted by the National Task Force on the Prevention and Treatment of Obesity (5),
“although populations may differ in their health risk at a given BMI, such population
differences are not necessarily relevant to individuals in clinical settings” (p. 902) (5).

3.2.1. WEIGHT CYCLING

Although it is somewhat unclear whether weight loss confers long-term benefits, the
impact of weight cycling is even less certain (120). Weight cycling is a problem because
so many individuals who try to lose weight, regardless of the method used, typically
regain the lost weight over a period of several years (22). Some data suggest that weight
variability is associated with greater risk for cardiovascular disease and all-cause mor-
tality in men (121). Other studies have not found a relationship between weight fluctua-
tion and mortality in healthy men who had never smoked. By contrast, men who smoked
or had preexisting illness and whose weight fluctuated experienced greater risk for death
(122). The National Task Force on the Prevention and Treatment of Obesity summarized
the issue by stating that “the currently available evidence is not sufficiently compelling
to override the potential benefits of moderate weight loss in the severely obese” (p. 1201)
(123). It still is not clear whether weight cycling has any significant psychological side
effects, such as depression resulting from repeated failed attempts at losing weight (120–
125). Clearly, the jury is still out on this controversial issue and it will remain a puzzle
until we can more adequately study the effects of intentional long-term weight loss.

3.3. Issue 3: Weight Maintenance and Cost-Effectiveness

Long-term weight maintenance is a goal that current obesity treatments have not
adequately met. This has led to the view that obesity is a chronic, incurable disease (40)
and speculation that obesity may need to be viewed like type 2 diabetes, which requires
treatment indefinitely (126). Accordingly, obesity should require long-term manage-
ment and obese patients should receive extended care. In recent years, this philosophy has
stimulated an increased emphasis on evaluating the benefits of long-term pharmaco-
therapy and lifestyle interventions (23,127–129). Given the effectiveness of the continu-
ous-care model of lifestyle intervention, with a focus on long-term support and therapist
contact (31,34,128), as well as the effectiveness of continuous drug therapy (23,129), it
is likely that greater attention will be focused on longer-term approaches.

However, there are important barriers to long-term management, including the general
lack of insurance reimbursement for obesity (130) (although the new health and behavior
Current Procedural Terminology codes may provide a funding vehicle for some patients)
(131,132) and the lack of data to support the cost-effectiveness and feasibility of continu-
ous care (130). There is a need for future research addressing the cost-effectiveness and
feasibility of treating obesity continuously (and potentially preventing comorbid condi-
tions) vs the direct and indirect costs of treating obesity complications as they arise. In
addition, more research should focus on methods of implementing interventions at the
lowest cost possible and evaluating which elements of multicomponent treatments are
most effective for which patients (47,77). Research in these areas might include studies
on the cost-effectiveness and acceptability of interventions delivered by a variety of
formats and change agents (e.g., Internet, paraprofessionals) for different patient groups
(133,134).
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3.4. Issue 4: Environmental Intervention and Prevention
Unless current policies are reshaped toward an increased emphasis on prevention and

health promotion (112,135), Foreyt and Goodrick’s (136) prediction that 100% of adults
in the United States will be overweight by the year 2230 may become a reality. At the
policy and environmental intervention level, there is an urgent need for a greater focus
on the role of diet and sedentary lifestyle in the development and maintenance of obesity.
Cross-sectional, migrant, and ecological studies have demonstrated the impact of
increasing dietary fat on relative weight (137–139). Because Americans eat substantial
amounts of dietary fat and large portion sizes, more research on developing and imple-
menting effective population and community nutritional interventions is essential
(139–141).

3.4.1. PHYSICAL ACTIVITY

The importance of regular physical activity deserves increased emphasis (see Chapter
13). Over the years, a variety of data sources have consistently indicated that only a
minority of American women and men engage in regular, vigorous physical activity
(142–146). Moreover, of those attempting to lose or maintain weight, most report not
meeting the national recommendations to follow a hypocaloric diet supplemented with
at least 150 min of exercise per week (142,147). Interestingly, research suggests that the
majority of physicians do not routinely (e.g., in the context of annual medical examina-
tions) encourage most patients to exercise, although they may be more likely to raise the
issue with patients after weight and other risk-factor problems emerge (148). Decreasing
sedentary lifestyle and increasing physical activity of all Americans, including those who
are obese, should be an important public health priority, given that regular physical
activity is an important predictor of weight maintenance (22,144,145,149,150). For
instance, standing in stark contrast to the results cited here based on national probability
samples of individuals making an effort to lose or maintain weight (142,147), findings
from the National Weight Control Registry (30,151–153) reveal that individuals who
have successfully maintained weight loss of 13.6 kg or more for at least 1 yr reported
considerable amounts of exercise (i.e., mean >2800 cal/wk expended) in conjunction
with reduced calorie intake (i.e., <1400 kcal/d on average) (30,151). As Wing and Hill
(153) point out, “very few of these successful weight loss maintainers used diet alone to
lose weight” (p. 327) (153). There is a pressing need for more research on the develop-
ment of cost-effective community intervention strategies to promote “active living”
(144–146,149,154) and on the potential for “healthy” overweight, for example, individu-
als who are physically fit, but remain overweight (5). For example, Barlow and col-
leagues (155) found that moderate and high-fit men, regardless of BMI, experienced
significantly lower age-adjusted risk for all-cause mortality compared to sedentary or
low-fit men.

3.4.2. TARGETED PREVENTION

Greater research and treatment emphasis should focus on targeted prevention pro-
grams for high-risk individuals and populations. For example, there are ample data
linking perinatal risk factors (e.g. hyperinsulinism and maternal adiposity) and low infant
birth weight to the development of type 2 diabetes, hypertension, hyperlipidemia, and
coronary heart disease in adulthood (138,156–158). These problems are particularly
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problematic for low-income and minority women because they experience a higher preva-
lence of overweight (159). Future generations are potentially at risk for repetitive cycles
of obesity and related health problems because of these perinatal risks. There is a need
for research focused on developing targeted, safe, and effective treatment and prevention
programs for at-risk pregnant women as this method of transmitting risk for obesity is
potentially preventable and could reduce the prevalence of obesity and obesity-related
disorders in future generations.

Finally, more resources should be directed at treating obese and overweight children
in an effort to prevent adult obesity. Epstein and associates (160) reported long-term
outcome data on treatment targeted at obese children. Ten years after treatment, more
than 30% of the children had decreased their percentage overweight by 20% or more and
30% were no longer obese. Although this study requires replication, it highlights the
promise of early intervention for preventing adult obesity.

4. CONCLUSION

What is the future for obesity treatment? We believe that treatment will be most fruitful
when the health care community and the general public recognize obesity as a chronic,
incurable condition, requiring long-term management similar to diabetes and hyperten-
sion. Many chronic diseases do not have cures, yet we do not view their long-term
management as a failure, even though treatment withdrawal results in problem recur-
rence. In addition, we do not consider treatment a failure just because patients experience
difficulty adhering to the regimen. Rather, we acknowledge that many health care prob-
lems require long-term management and focus on improving treatment adherence
(30,161,162). Kirschenbaum and Fitzgibbon (162) suggest that, owing to cognitive
biases, more exacting standards may be applied to obesity treatment than to interventions
for other chronic conditions. For instance, there is no expectation that patients with
diabetes or severe hypertension will be “cured” after a brief medication trial and few
would advocate the withdrawal of insulin or antihypertensive medication and dietary
modification from a patient with diabetes or severe hypertension without appropriate
weight loss. Yet, by contrast, relapse after short-term obesity treatment and/or difficulty
adhering to a weight-loss regimen is more likely to be viewed as evidence of treatment
failure (161,162).

Because obesity is influenced by numerous biopsychosocial factors and is partially the
result of a mismatch between modern lifestyle and the lifestyle in which humans evolved,
simple solutions are inadequate to address this complicated problem. For example, the
total fat intake in late paleolithic diets was estimated to be about 20% of calories from fat,
compared to the current American diet, of about 34% of calories from fat (163–165). Data
from humans who continue to exist as hunter–gatherers, as well as anthropological data,
suggest that humans were significantly more active, and their diets were less energy
dense, higher in fiber, and lower in fat than current Western societies (164). Given this
disparity, we believe that research on the long-term management of obesity (e.g., the cost-
effectiveness of long-term management compared with usual time-limited care), as well
as genetic and metabolic studies (e.g., examining the complicated genetic, metabolic, and
environmental interactions that play a role in the development and maintenance of obe-
sity), should be given the highest priority.
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The prevention of obesity and an emphasis on environmental change is another area
that requires greater attention. For example, despite our knowledge about the role of
dietary fat in childhood obesity, school lunch programs often provide significantly more
fat than dietary guidelines suggest (166). Chapman et al. (167) found that less than 5%
of schools sampled offered lunches that came close to current dietary recommendations
for fat. At a time when obesity is increasing among adults and children in the United
States, it is ironic that fast-food companies provide lunches in schools and outlets in
hospitals. There is even a fast-food restaurant in one of Houston’s premier children’s
hospitals. It is imperative that population and community-based dietary programs focus
on teaching children prudent exercise and dietary habits (136).

More research and legislative support for potential environmental controls on obesity
should be examined. Subsidizing fruits and vegetables, providing monetary incentives to
food manufacturers to develop low-fat alternatives, increasing access to exercise facili-
ties and designing health-enhancing communities based on “smart” urban planning are
just a few approaches to providing external or environmental incentives for healthful
lifestyles (140,168–170). We must also begin to recognize the value of targeted interven-
tions (e.g., obese children and obese pregnant women) and support their development and
implementation.

Finally, the concept of “healthy” obesity (i.e., an individual who is obese yet exercises
regularly and eats a healthful diet) deserves further study. Health care providers and
researchers should not presume that obesity automatically is synonymous with poor
health or increased mortality (19,155,171). Many Americans, regardless of their weight
status, engage in unhealthful behaviors (142–146,165). Some obese individuals exercise
regularly and eat a healthy diet, and still do not lose significant amounts of weight. Data
suggest that obese individuals can improve their risk profiles with exercise and dietary
change (172,173) and that improvements in lipid profiles often attributed to weight
loss might also be due to changes in dietary composition (172–174). It is important for
researchers and health care providers to help patients become more aware of the positive
outcomes associated with healthful lifestyles, regardless of the impact on weight
(46,175,176). We believe that these approaches are the future of obesity treatment.
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KEY POINTS

• There are benefits of physical activity beyond weight control.
• Increasing physical activity has physical and psychological benefits. These

include reduction of coronary heart disease risk factors, enhanced cardiovas-
cular and respiratory function, and reduction of colon and breast cancer.

• The physician needs to be aware of strategies to encourage patients to increase
their activity. Encouraging slow and steady progress is generally more effec-
tive than more rapid introduction to an exercise program.

1. INTRODUCTION

The increasing prevalence of obesity and overweight has caused many experts to
declare that a “health care epidemic of being overweight and obese” is gripping our nation
and becoming a significant health care problem. According to a published report cited by
The National Institutes for Health (NIH) (1), as of the late 1990s, more than half of the
adults in the United States are overweight (body mass index [BMI] �25 kg/m2, including
those who are obese) and nearly one-quarter of US adults are obese (BMI �30 kg/m2) (2).
Unfortunately, the prevalence of overweight and obesity has steadily increased in nearly
all ethnic and racial groups over the latter portion of the 20th century, as a 3.2% increase
in the prevalence of the overweight category occurred during the years 1960 through
1994, along with a 66.4% increase in the prevalence of obesity during the same time
period (2). Tragically, each year approx 280,000 adult deaths in the United States are
attributed to obesity (3), with a total annual cost of $99.2 billion in the year 1995 (4).

Being overweight or obese can pose significant problems. Fortunately there are
lifestyle changes that overweight and obese people can make which, over time, can result
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in significant weight loss and improvement in their general state of health and well-being.
Many Americans have already incorporated an exercise routine into their daily sched-
ules, but many others lead sedentary lifestyles, rarely engage in vigorous physical activ-
ity, and remain overweight. Most sedentary individuals are aware of the potential benefits
that exercise has to offer, but still have not committed themselves to a more active
lifestyle and a program of progressive weight loss. Implementation of such a plan can be
accomplished in a stepwise progression. One of the first steps is to acquire knowledge of
the benefits of regular exercise, beginning with a working definition of two key terms:
physical activity and exercise. Physical activity is defined as “any bodily movement
produced by skeletal muscles that results in energy expenditure.” It is a global term, and
generally includes activities performed at a moderate intensity such as walking, cycling
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for pleasure, mowing the lawn, gardening, dancing, raking leaves, and shoveling snow,
to name a few. Exercise is an aspect of physical activity and is defined as “any planned,
structured, and repetitive bodily movement done to improve or maintain one or more
component of physical fitness.” It includes but is not limited to vigorous and continuous
activities such as jogging, swimming, and cycling (5).

There are conflicting reports in the literature regarding the amount and type of activity
necessary to achieve health benefits. Most researchers have concluded that many of the
benefits can be realized by individuals who expend at least 200 cal per day in either
physical activity or exercise (6). A recommendation from the American College of Sports
Medicine, the Centers for Disease Control, and the President’s Council on Physical
Fitness and Sports, and a consensus panel from the NIH have advised that all Americans
should accumulate at least 30 min of moderate intensity physical activity or planned
exercise on most days of the week to reap the benefits (7,8).

 This chapter presents an overview of the role of physical activity, exercise, and nutri-
tion in the treatment of obesity (Table 1) and will discuss the benefits of physical activity
and exercise, individualizing an exercise program, identifying and overcoming barriers
to exercise, and the role of proper nutrition.

2. THE BENEFITS OF PHYSICAL ACTIVITY AND EXERCISE

The benefits of physical activity and exercise include, but are not limited to, an
increase in one’s ability to deal with stress, increased energy to perform tasks of daily
living, improved sleep, decreased body fat and blood pressure (BP), and an improved
blood lipid profile. Many of these benefits have been known and professed for centuries.
Maimonides declared in the 12th century that,”anyone who sits around idle and takes no
exercise will be subject to physical discomforts and failing strength.” The importance of
an active body and mind was articulated by President John F. Kennedy: “We know what
the Greeks knew: that intelligence and skill can only function at the peak of their capacity
when the body is healthy and strong, and that hardy spirits and tough minds usually
inhabit sound bodies” (9). Twenty-five years later an investigative team lead by Powell
provided hard evidence that regular exercise results in physiological benefits, as an
inverse relationship was found between physical activity and the risk of developing
coronary artery disease in men (10), a finding corroborated by a meta-analysis (11). This
benefit is not limited to men. By the end of the 20th century a large, prospective study
of more than 120,000 female registered nurses (The Nurses’ Health Study) presented
evidence that regular, brisk walking and vigorous exercise are equally associated with
a reduction in coronary events of women (12).

The regular performance of physical activity and exercise has many possible health
benefits including the following:

1. An increased ability to perform physical activity and improvement of one’s health.
2. A reduction in coronary heart disease (CHD) risk factors.
3. Improvement of cardiovascular and respiratory function.
4. Maintenance of basal metabolic rate.
5. A positive effect on food intake and appetite.
6. A reduction of certain cancers and osteoporosis
7. Enhanced psychological effects.
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The health risks of a sedentary lifestyle and benefits of physical activity in the obese
are similar to those listed for the general population; however, obesity magnifies many
of the medical consequences of inactivity (i.e., hypertension, atherosclerosis, CHD,
congestive heart failure, diabetes mellitus [DM], osteoarthritis, reduced pulmonary func-
tion) and the benefits of physical activity and exercise in obese individuals can be very
significant. The following discussion focuses on the aforementioned benefits for both the
general population and for the obese.

2.1. Increased Physical Activity and Improvement of One’s Health
Numerous studies have been conducted to determine the importance of regular physi-

cal activity as a means of preventing disease. The significance of these investigations
has grown as individuals have become increasingly sedentary and reliant on labor-
saving devices. Evidence suggests that obesity is related more to reduced activity than
to increased ingestion (13,14). From elevators and escalators, to home shopping and
remote controls, such advances in our culture have created an environment where indi-
viduals have to consciously think about opportunities to integrate physical activity into
their lives.

In 1949, Morris et al. were among the first to investigate the relationship between
vocational and leisure-time physical activity and the risk of CHD. Their observations
resulted in the finding that highly active conductors who climbed the stairs on London’s
double-decker buses were at lower risk for CHD than the more sedentary bus drivers (15).
They also discovered that sedentary telephone operators and supervisors had higher rates
of CHD than postal workers who delivered the mail on foot (15).

Such research served as the cornerstone for more sophisticated studies that have
affirmed the relationship between the amount of activity (measured by caloric expendi-
ture or minutes of physical activity) and death rate from CHD. A significantly lower
mortality rate from CHD has been observed in studies of individuals who performed an
average of 47 min of activity per day vs 15 min (16). Another study found that men who
expended more than 2000 cal per week exercising experienced a lower death rate from
CHD than those who expended less than 500 cal per week during activity (17). A pro-
spective study by Blair and coworkers underscores the importance of regular exercise in
decreasing mortality (18). In 9777 individuals observed over a 5-yr period, the highest
age-adjusted all-cause death rate was noted in people who maintained sedentary
lifestyles, whereas the lowest death rate was observed in those who were classified as
physically fit over the span of the study. These findings were recently corroborated by
another investigative team that found that older men (61–81 yr of age) who walked more
than 2 miles per day had mortality rates nearly half that of older men who walked less
than 1 mile per day (19). The large body of evidence linking increased physical activity
with decreased morbidity and mortality spawned a set of recommendations published by
the American Heart Association (13,20). Importantly, these benefits extend also to
subjects with extremely high risk of cardiovascular disease owing to impaired glucose
metabolism or other known risk factors (21,22). These recommendations emphasize the
fact that regular exercise plays a vital role in primary and secondary prevention of
cardiovascular disease. Without question, physical activity and exercise are powerful
allies in protecting against heart disease and other lifestyle diseases for both the general
and obese populations.
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2.2. Reduction of Coronary Heart Disease Risk Factors
Physical activity and exercise influence a number of CHD risk factors including

hypertension, lipoprotein profiles, inflammatory markers, obesity, glucose intolerance,
and DM.

2.2.1. HYPERTENSION

Epidemiologists have found that physically active individuals have a lower preva-
lence of hypertension (23). For individuals with hypertension, regular, moderate physi-
cal activity decreases systolic BP up to 10 mmHg (24). This BP-lowering effect appears
to be independent of weight loss (25–27). For individuals who are sedentary and obese,
weight gain has been shown to correlate with the development of hypertension (28).
When encouraging obese patients, physicians should refer to The Sixth Report of the
Joint National Committee on Detection, Evaluation, and Treatment of High Blood Pres-
sure which indicated that a weight loss as little as 10 lb has a BP-lowering effect for many
individuals (29,30). The report incorporated aerobic activity as one of the lifestyle modi-
fications for hypertension control and reduced overall cardiovascular risk.

2.2.2. LIPOPROTEIN PROFILES

Vigorous activity in endurance athletes has been associated with increased high-
density lipoprotein cholesterol (HDL-C) (31). In prospective training studies of appar-
ently healthy subjects (32) and obese individuals (33), endurance exercise has increased
HDL-C levels. In addition, individuals who reduce their body fat through activity or
weight loss have experienced increased HDL-C (34,35). Moreover, regular, moderate
intensity exercise has a favorable impact on the HDL-C–low-density lipoprotein cho-
lesterol (LDL-C) ratio (a significant factor in preventing CHD) in both obese and lean
individuals (36). Dietary strategies have also been implemented to lower high levels of
LDL-C, another CHD risk factor. One recent report noted that a widely accepted diet
designed to reduce LDL was only successful if participants were engaged in regular,
aerobic exercise during its administration (37). Also, physically active individuals
appear to have lower triglyceride (TG) levels; and, sedentary individuals with high TGs
have experienced up to a 20–40% reduction in plasma TGs during a controlled exercise
program (33). A recent study comparing obese with non-obese patients has confirmed
these benefits (38).

2.2.3. INFLAMMATORY MARKERS

Over the last several years, it has become clear that the classic cardiovascular risk
factors explain only half of the mortality and morbidity observed. Clearly, other factors
play a role. Recently, markers of inflammation such as C-reactive protein (CRP), fibrino-
gen, white blood cell count, tumor necrosis factor-α, and interleukins have been proposed
to be related to the development of vascular disease. Interestingly, CRP is elevated in
obesity (39), which may explain some of the excess mortality in this population. Exercise,
even at moderate levels is associated with lower levels of CRP, white cell blood count,
and fibrinogen (40), possibly contributing to the cardioprotective effects of exercise.

2.2.4. OBESITY

Without a doubt, one of the most common benefits exercise participants seek is
weight loss and a reduction in body fat. Incorporating more activity into one’s lifestyle and
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engaging in regular exercise increases overall energy expenditure and favorably impacts
caloric balance. Increases in proportion of lean body mass have been noted in research
studies in which the participants engaged in vigorous physical training performed consis-
tently for 3 mo or more (41,42). Although there are conflicting literature reports, many
indicate that regular physical activity reduces fat while preserving lean body mass (43–46).

Although weight loss and reduction of body fat are primary objectives of diet and
exercise programs for obese individuals, maintenance of lower body weight following
weight loss should be an important secondary objective. A meta-analysis of 493 studies
published between 1969 and 1994, which reported weight loss in obese men and women,
indicates that a typical 15-wk diet or diet plus exercise program produces an average
weight loss of 11 kg, with a 6.6- and 8.6-kg maintained weight loss after 1 yr, respectively
(47). It is clear that even successful weight-loss programs cannot guarantee that the new,
lower weight will be maintained. A recent study of 77 obese women whose weight loss
averaged between 13.5 and 17.3 kg over 48 wk of diet plus aerobic exercise, diet plus
strength training, diet plus aerobic exercise and strength training, or diet alone may offer
a solution to the problem of weight maintenance following weight loss (48). A 1 yr
follow-up study of these women found that those who exercised regularly during the
4 mo preceding follow-up testing regained significantly less weight than those who did
not exercise during the same time period. This report confirms the belief that regular
exercise can help maintain weight loss in this population.

It is important to remind obese individuals who are frustrated about exercise and
weight loss that, independent of weight loss, exercise can counteract many of the ill
effects of obesity such as high BP and low cardiorespiratory function (49). In addition,
even if no weight is lost, favorable body composition changes may be taking place.

2.2.5. GLUCOSE INTOLERANCE AND DIABETES MELLITUS

Regular vigorous exercise is associated with a decrease in plasma insulin levels.
Although exercise shows little effect on glucose tolerance in subjects with normal glu-
cose metabolism, exercise can drastically improve glucose tolerance in subjects with
impaired fasting glucose or with diabetes. Hence, an increase in insulin sensitivity is
noted regardless of a decrease in body fat (50). All of these effects work together in
preventing and controlling diabetes, particularly non-insulin-dependent diabetes melli-
tus (NIDDM) (51), and even low levels of exercise can provide substantial protection
from the development of NIDDM (52).

For the obese diabetic patient with insulin insensitivity, regular exercise may be an
effective treatment. A study of obese subjects found an increase in insulin sensitivity the
day following strenuous exercise; this effect lasted 4 to 6 d following exercise (53). This
is an important effect of exercise, as increased insulin sensitivity will reduce the require-
ments for hypoglycemic medications. Another study involved six previously inactive
moderately obese men with NIDDM who rode a cycle ergometer five times a week for
3 to 6 mo. Intravenous glucose tolerance increased, whereas serum insulin level was not
increased, suggesting that insulin sensitivity increased. However, after 2 wk of inactivity,
participants reverted to their pre-exercise status (54). Thus, maintenance of an exercise
program is a critical component of managing NIDDM.

Two recent publications emphasize the importance of exercise in the treatment of
obese individuals suffering from DM. One study documented the efficacy of short-term
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(7 d) aerobic training in improving insulin sensitivity and glucose metabolism in 12
obese, hypertensive African-American women, a segment of our population that is known
to have a higher prevalence of insulin resistance, obesity, and hypertension (55). Results
indicate that although there was no significant improvement in maximal O2 consumption,
body composition, or body weight, this short-term program aided in the treatment of the
underlying disease process, as significant improvements in insulin sensitivity and glu-
cose metabolism were observed. A second report in 13 sedentary, obese females exam-
ined the effects of long-term (32 wk), moderate intensity (50–55% of maximum heart
rate), intermittent exercise (10 min, three times/d, 5 d/wk) on its ability to improve
aerobic capacity, body composition, blood lipids, insulin sensitivity, and glucose meta-
bolism (56). Those subjects who were least fit and had the highest percentage of body fat
at the beginning of the study had significant improvements in body weight, fat weight,
maximal O2 consumption, insulin levels, and insulin sensitivity by the end of the study.
Again, these investigative reports uphold the axiom that exercise, even of short-term or
of moderate intensity, can help in the treatment of obesity and DM.

2.3. Improvement of Cardiovascular and Respiratory Function

Individuals who participate regularly in continuous aerobic exercise often experience
an improvement in cardiovascular and respiratory function, including increased ability to
use oxygen efficiently, decreased resting heart rate, increased stroke volume, lower heart
rate, and lower total peripheral vascular resistance at submaximal intensities (57). This
improvement in cardiovascular and respiratory function ultimately results in increased
stamina and endurance. For the obese population, the combination of weight reduction and
improved cardiovascular function may produce similar results (58).

2.3.1. EXERCISE TOLERANCE

In the extremely obese individual, there is increased deposition of adipose tissue
overlying the thoracic and abdominal cavity, resulting in reduced pulmonary function,
particularly decreases in resting end-expiratory volumes. The functional residual capac-
ity (FRC) and expiratory reserve volume (ERV) are both decreased in obese individuals,
with preservation of the residual volume (59). As the ERV decreases, abnormalities in
the ventilation–perfusion distribution can occur secondary to the restricted lung mechan-
ics seen with obesity, ultimately resulting in abnormalities in gas exchange. During
exercise, these abnormalities are exacerbated, so that the slightest exertion may cause
dyspnea in an extremely obese individual.

Although there is reduced FRC and ERV in the slightly or moderately obese individu-
als, there are no significant abnormalities in ventilation–perfusion distribution or gas
exchange. Thus, the majority of these individuals may start an exercise program before
losing a significant amount of weight without any negative consequences to their cardio-
respiratory system. For those obese individuals who become so severely dyspneic that
exercise tolerance is impaired, weight loss may be required before they are able to
participate in vigorous exercise programs (60). The ERV and FRC of the extremely obese
individual has been shown to return to near normal after significant weight loss (61).
Interestingly, gas exchange does not improve until these individuals decrease their weight
to within 30% in excess of their ideal body weight (62).
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2.3.2. SLEEP APNEA

As noted previously, various morphological and physiological changes occur in obese
individuals that can alter lung function. Obesity-mediated changes in lung function result
from alterations in mechanical, pulmonary, and central factors and can result in the
development of obstructive sleep apnea (OSA).

Mechanical factors include the marked increase in abdominal contents of obese indi-
viduals that raises the diaphragm, making it less able to efficiently fill the lungs, increased
chest wall weight that increases the inspiratory load, thus increasing the work of breath-
ing, and fatty deposition within the diaphragm and intercostal muscles that decreases the
contractile capability of these muscles and reduces the compliance of the chest wall,
making it more difficult to ventilate the lungs. Alterations in pulmonary factors of obese
individuals often result in the development of a restrictive pulmonary disease pattern,
as evidenced by changes in spirometry, including decreases in forced vital capacity,
residual lung volume, ERV, FRC, and maximum minute ventilation (63). Finally, two
key central factors that are often altered in the obese have negative affects on pulmonary
function. These central factors include the mechanoreflex-mediated activity of dilator
muscles and hypoglossal nucleus stimulation of genioglossus activity. As the number
and/or magnitude of these factors increase, the potential for significant changes in pul-
monary function and the development of OSA increases.

The apnea–hypopnea index (AHI), a ratio of the number of apnea and hypopnea
episodes that occur per hour of sleep, is used to determine whether OSA is operative (64).
An AHI of 5 of more in patients with excessive daytime somnolence defines OSA.
Approximately 4% of the male population between the ages of 30 to 60 yr old and 2%
of the female population in the same age range have OSA. Risk factors for OSA include
obesity, a large neck circumference, craniofacial abnormalities, hypothyroidism, and
acromegaly. The differential diagnosis for OSA encompasses snoring, central sleep
apnea, and other disorders that cause daytime somnolence, including insufficient sleep,
circadian rhythm disturbance, narcolepsy, and periodic limb movement disorder. Diag-
nosis of OSA should be based on both symptoms and the magnitude of the patient’s
respiratory disturbances.

The potential consequences of OSA range from an impaired quality of life, to the
development of cardiovascular disease, and in the worst cases, death. Impaired quality
of life can be the result of snoring, fatigue, depression, nocturnal awakening, fear of
dying, disruption in relationships and sex, and problems with obesity treatment. Two of
the more common cardiovascular diseases that may develop as a result of OSA are
hypertension and elevated pulmonary systolic pressure. Death from OSA can result from
cardiovascular and cerebrovascular events. Interestingly, individuals with OSA have a
threefold increase in death from motor vehicle accidents over those without OSA.

Treatment for OSA includes avoidance of sedatives (including benzodiazepines and
alcohol) and a change to a lateral sleeping position. Use of a continuous positive airway
pressure (CPAP) is immediately effective in decreasing somnolence and in improving
quality of life, mood, and alertness. Oral appliances that advance the position of the jaw
and tongue have been somewhat effective, but less successful than CPAP (65). Serotonin
reuptake inhibitors may benefit patients with mild OSA, as they improve breathing
during non-rapid eye movement sleep (66,67). Various surgical techniques have been
employed to treat OSA, but because of uncertain effectiveness (68) and various compli-
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cations, surgery should only be considered as a last resort for patients with the most severe
forms of the disease.

Weight loss remains the most effective treatment for OSA. A 10% weight loss has been
associated with significant improvements in the AHI score; however, attaining this weight
loss entails delay and is not well maintained by most individuals (69). Obesity surgery
(see Chapter 20) has been used with some success (70).

2.4. Maintenance of Basal Metabolic Rate,
Potential Benefits of Strength Training

A significant portion of total caloric expenditure is due to the basal metabolic rate
(BMR). An individual’s BMR is related to both lean body mass and body fat, with a
higher BMR seen in individuals with a higher proportion of lean body mass (71). Thus,
one might expect that endurance-trained athletes with high fitness levels and decreased
amounts of body fat would have an increased BMR. This notion has been supported by
two studies (72,73), whereas another study failed to show a relationship between fitness
level and BMR (74).

Significant reduction of body weight in obese individuals is a primary goal of treat-
ment modalities for this population. This seemingly intuitive objective may have two
potentially negative outcomes. First, when individuals strive to lose weight through
caloric restriction alone, there is often a reduction in lean body mass and, consequently,
a lower BMR (75). Second, reports indicate that maintenance of reduced body weight in
obese subjects is often associated with compensatory changes in energy expenditure
which counteract the maintenance of the newly achieved lower weight (76). Exercise,
particularly when it includes strength training, may have a positive effect on preservation
of lean body mass (36); however, it does not seem to prevent the decrease in BMR during
weight loss, which appears to be related to the degree of caloric deprivation and rate of
weight loss (76,77). Thus, even with the addition of exercise, those who severely restrict
caloric intake and lose weight rapidly are likely to experience a decrease in BMR. Perhaps
an approach consisting of moderate caloric restriction plus regular aerobic exercise and
resistance training performed over prolonged time periods would have the desired effect.

2.5. Effect of Exercise on Food Intake and Appetite
There is considerable controversy regarding the effect of exercise on food intake and

appetite. The results of studies examining increased physical activity and the effect on
intake in the obese have been inconsistent. Two studies support the notion that exercise
has no effect on food intake in the obese (78,79), whereas other research of documented
weight loss provides evidence of decreased intake (80–82). Another study examining
vigorous physical activity and food intake in the obese reported an increase in intake (83).

In the obese population, food-derived signals or sensory characteristics of the food
may impact the amount and type of intake more than cues elicited from exercise. In short,
the effect of exercise on food intake and appetite is a complex matter influenced by many
variables, such as intensity and duration of exercise, as well as food appeal (84,85).

2.6. Reduction of Colon and Breast Cancer
Much is yet to be understood regarding the relationship between physical activity,

exercise, and the prevention of certain cancers. It is estimated that 15–20% of all cancers

3_13_Man_181_208_F 10/08/2004, 1:48 PM189



190 Part III / Obesity

in the United States are the result of excessive weight (body fat) (86). In addition, obesity
has been suggested as a greater risk for certain cancers (such as colon) (85,87,88).
For the obese individual, physical activity and exercise may reduce the risk through a
decrease in body fat and weight. Specifically, there is evidence that consistent exercisers
have increased protection from colon cancer. A recent review indicates that inactive
individuals have 1.2 to 3.6 times the risk of colon cancer (87,89). The reduced risk among
regular exercisers is most often associated with a decrease in intestinal transit time.

The research encompassing breast cancer and physical activity is more controversial.
However, a recent finding suggested that the amount of time spent in physical activity
was a critical variable. The results indicated that sedentary women had 2.4 times the
breast cancer risk than women who engaged in greater than 3.8 hr of exercise per week
(90). In addition, women who exercise more experience 30–40% less breast cancer
(91,92).

An increase in body fat may make finding lumps through breast self-examination more
difficult for the obese population, potentially delaying diagnosis. An increase in physical
activity may facilitate decreasing body fat, thus improving detection.

2.7. Enhanced Psychological Effects

Individuals contemplating the benefits of an active lifestyle often focus solely on
reaping physical benefits, with little or no attention given to psychological benefits.
Many of these psychological benefits produce an immediate sense of well-being, in
contrast to physical benefits which often require more time and patience.

The primary mental benefit of exercise is an improved ability to manage stress (93,94).
A meta-analysis of 34 studies concluded that aerobically fit subjects exhibited a reduced
psychosocial response to stress, regardless of the type of physiological or psychological
measure used (95). The preliminary explanation for this result was that exercise may
serve as a catalyst to facilitate a more constructive response to stress and a coping strategy
that decreases the physiological response to stress.

Improved self-esteem and self-concept are reported as psychological benefits of
regular exercise among obese individuals (96–98). Other possible effects of regular
exercise among obese individuals include increased self-satisfaction and acceptance,
improved self-perception, improved social interactions, and more balanced perspec-
tives (96–98).

The realization of the aforementioned psychological benefits of physical activity
and exercise can be extremely beneficial for obese individuals desiring to lose weight.
Research on dieting alone validates what many individuals have known for years.
Restricting food intake results in depression, anxiety, fatigue, and irritability in half of
all dieters (99). For obese individuals with weight-loss goals, exercise can help reduce
stress, and enhance self-esteem and self-concept (which is often profoundly reduced after
years of obesity). The increased sense of personal control and mastery gained through
exercise may have a positive influence on eating habits by cultivating a series of small
successes.

Physicians and other health care professionals should convey the relationship between
physical activity and improved psychological function to their patients. The ability of
physical activity and exercise to elicit an immediate sense of well-being should be neither
underestimated nor overlooked.
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3. INDIVIDUALIZING AN EXERCISE PROGRAM

Obese individuals desiring to perform weight-bearing activity may have difficulty
because of their excess body fat or excessive perceived exertion (100). They may have
adopted a sedentary lifestyle with subsequent loss of muscle tone, bone density, and an
increased likelihood of future injury. A reasonable recommendation is to begin with non-
weight-bearing activities (such as cycling), progress to lower impact weight-bearing
activities (such as walking), and gradually incorporate a moderate resistance/strength
training component into an exercise program to maintain and eventually increase muscle
tone and bone density (101,102).

Tailoring regular physical activity to an individual’s needs, interests, and abilities
rather than applying the more generic “get some exercise” solution, is more likely to be
successful. This success brings an increase in the patient’s ability to gain a degree of
control over his or her own health, which becomes a powerful tool. Furthermore, when
potential obstacles to maintaining an effective exercise program are recognized and
accounted for, success (adherence to a program of regular exercise leading to improved
health) is much more likely. A recent study supports the idea that tailoring a program to
one’s specific needs is productive, as it was reported that most patients will achieve
greater weight loss if they are instructed to complete a home-based exercise program
(103).

3.1. Prior to Beginning an Exercise Program
Table 2 summarizes the tasks that should be performed prior to initiating an exercise

program. Some of these are best performed by a physician, others by an exercise therapist
or certified exercise trainer.

Table 2
Prior to Beginning an Exercise Program

1. Perform health status assessment
a. Current health status examination
b. Graded exercise test for patients with possible coronary heart disease

2. Perform individual fitness assessment
a. Cardiovascular endurance
b. Muscular strength
c. Muscular endurance
d. Body composition
e. Flexibility

3. Assess patient’s needs and interest
4. Goal-setting and program development

a. Specific measurable attainable realistic time-based goals
  i. Consider National Institutes of Health consensus statement
 ii. Consider American College of Sports Medicine guidelines
iii. Make modifications appropriate for degree of obesity

b. Evaluate prior exercise history
5. Evaluate potential barriers to exercise
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3.1.1. CURRENT HEALTH STATUS AND INDIVIDUAL HEALTH ASSESSMENT

Prior to beginning an exercise program, it is important for the individual to discuss
with a health professional which types of health assessments and exercise programs are
appropriate. Conversations should begin by focusing on the current health status of the
individual in order to determine the individual’s suitability for exercise. In some cases,
a graded exercise test may be indicated if the patient is deemed to be at risk for CHD (104).
The health professional can then advise the client about appropriate, safe, and effective
activities to incorporate into the program, seeking to avoid those activities that may be
contraindicated owing to current health status.

An initial individual fitness assessment by a qualified exercise specialist is a desirable
compliment to the discussion of current health status. Such an assessment provides
valuable benchmark information from which future progress can be measured in cardio-
vascular endurance, muscular strength, muscular endurance, body composition (girth
measurements may be most appropriate for an obese population), and flexibility.

A current health status review and initial individual fitness assessment will uncover
the most obvious patient needs, such as weight control, BP management, and stress
reduction. Discussion concerning which activities are best suited to accomplish these
objectives should begin during the initial fitness assessment. Suggesting several cardio-
vascular-based options gives the individual the freedom to choose an enjoyable activity
and enhances his or her ability to vary the routine, yet remain focused on goals.

3.1.2. PATIENT’S NEEDS AND INTERESTS

Equally important to a consideration of patient needs is an accounting of patient
interests. If an exercise prescription is given without first eliciting individual desires, the
probability of compliance and eventual success will diminish because of a lack of patient
input, choice, and program ownership. The health professional should delve into what the
individual enjoys so that the suggested activities are not perceived as boring or, in the
worst-case scenario, punishment. Taking an exercise history may eliminate unpopular,
frustrating, and/or painful activities. Having determined and discussed the patient’s
current health status, fitness level, activity needs, and interests, the health professional
is ready to recommend an exercise program.

3.2. Goal-Setting and Program Development

The first step in any serious endeavor involves the setting of appropriate goals.
Incorporating physical activity and exercise into one’s lifestyle is no different. Some
individuals may aspire to embark on an exercise program that will result in their being
mistaken for a body builder. Others may just say they want to “get back into shape.”
The problem with these goals is that they set individuals up for failure. Rare is the
individual who can realistically and safely reach and maintain the physique of a pro-
fessional body builder. Likewise, the “get back into shape” objective is vague and can
go unfulfilled because no parameters are established to show if and when the goal has
been realized. When goals remain out of reach or are too vague, progress toward them
is certainly impaired, often creating a disparity between actual and expected outcomes
(105) and eventually resulting in abandonment of the initial goal of loosing weight and
improving health.
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3.2.1. S.M.A.R.T. GOALS

An effective tool that the health professional can use to decrease this disparity between
outcomes is to assist the individual with setting goals that are Specific, Measurable,
Attainable, Realistic, and Time-based (S.M.A.R.T.). An example of a S.M.A.R.T. goal
would be a plan to lose 20 lb in 20 wk by emphasizing both prudent eating habits
(i.e., 55–65% carbohydrate, 15% protein, and 20–30% fat) and regular exercise (i.e.,
three to five sessions per week, 20–60 min per session, at an appropriate target; see
Subheading 5.).

The health professional should encourage the individual to take an active role in setting
his or her own long-term outcome goals, with short-term goals serving as milestones of
progress toward the ultimate objective. The role of the health professional here is two-
fold: to ensure that proper goals are set and to provide the appropriate knowledge and
guidance so that the patient understands how to reach these goals by developing a pro-
gram of activity that is safe, effective, and enjoyable. Equipped with information regard-
ing current health status, fitness level, needs, interests, and exercise history, the exercise
prescription and goals can and should be modified to meet these patient-specific consid-
erations.

3.2.2. NIH CONSENSUS STATEMENT

Many potential exercisers think that they must perform vigorous physical activity in
order to bring about significant weight loss and health gains. Subsequently, many Ameri-
cans fail to start or to maintain an exercise program. Owing in part to these misperceptions,
the NIH issued a Consensus Development Conference Statement that recommends “that
children and adults should set a long-term goal to accumulate at least 30 min or more of
moderate-intensity physical activity on most, or preferably all, days of the week. Inter-
mittent or shorter bouts of activity (at least 10 min), including occupational, non-occu-
pational, or tasks of daily living, also have similar cardiovascular and health benefits if
performed at a level of moderate intensity (such as brisk walking) and accumulate to 30
min per day” (8). This statement effectively makes guidelines for an exercise program
appear less rigid and may serve as a more realistic starting point for previously sedentary
individuals.

3.2.3. AMERICAN COLLEGE OF SPORTS MEDICINE GUIDELINES

Additionally, a widely recognized set of general exercise guidelines developed by the
American College of Sports Medicine (ACSM) (104) includes recommendations for
frequency, intensity, duration, mode, and rate of progression (Table 3). With the ultimate
goal of maximizing caloric expenditure and combating obesity, the ACSM recommends
exercising 5 to 7 d each week, 40 to 60 min per session, at an intensity between 40 and
70% of one’s VO2 max, using low-impact modes of activity (e.g., walking, biking, or
swimming) and focusing on increasing duration rather than intensity as the program
progresses.

3.2.4 MODIFICATIONS FOR THE OBESE POPULATION

Still, the sedentary individual may not be ready for even 20 min a day, most days of
the week. Therefore, it is essential to constantly encourage and focus on progression. One
way to achieve this and to increase compliance at the beginning of a program is to alert
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the patient to the fact that even intermittent and shorter duration bouts of exercise per-
formed on any given day (i.e., three 10-min bouts) can accumulate and have the
same desired affect as one 30-min session. With continued support and encouragement,
patients can achieve a gradual increase in time spent exercising per session.

Another concern for beginning exercisers revolves around exercise intensity. As an
alternative to pulse-taking and measured heart rates, patients can also ensure moderate
intensity by utilizing either the Talk Test or the Rating of Perceived Exertion (RPE). The
Talk Test emphasizes exercising at a level in which it is possible to converse without
being short of breath. Table 4 illustrates the RPE scales (original and revised) in which
exercisers rate the difficulty of exertion (106). Moderate intensity exercisers should
attempt to stay in the 12–14 (somewhat hard–original scale) or 3–5 (somewhat strong–
revised scale) range on these continuums during activity. Individuals may find the revised
RPE scale easier to comprehend.

Table 3
American College of Sports Medicine General Exercise Guidelines

Recommendation

1. Frequency of exercise Three to five exercise sessions per week
2. Intensity of exercise 50–85% of maximal oxygen uptake (VO2 max) or heart rate

reserve (HRR).
(Note: because not all patients undergo graded exercise tests,
and most will not know or comprehend VO2 max, HRR may be
a more useful tool; see Fig. 1.)

3. Duration of exercise 20–60 min of continuous activity
4. Mode of exercise Aerobic, rhythmic activities involving large muscle groups

(i.e., walking, swimming, cycling, rowing, and stairclimbing)
5. Rate of progression

Initial stage Wk 1–5, three exercise sessions per week, 40–70% of HRR,
12–20 min per session

Improvement stage Wk 6–27, –three to five exercise sessions per week, 70–85%
of HRR, 20–30 min per session

Maintenance stage Wk 28+, three exercise sessions per week, 70–85% of HRR,
30–45 min per session

Fig. 1. Formula for estimating target heart rate (using heart rate reserve).
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Table 4
Borg Rating of Perceived Exertion Scales

Original Revised

6 0 Nothing at all
7 Very, very light 0.5 Very, very weak
8 1 Very weak
9 Very light 2 Weak
10 3 Moderate
11 Fairly light 4 Somewhat strong
12 5 Strong
13 Somewhat hard 6
14 7 Very strong
15 Hard 8
16 9
17 Very hard 10 Very, very strong
18 • Maximal
19 Very, very hard
20

The types of physical activities suggested are as important as the other components of
an exercise program. Important activity selection considerations include safety, enjoy-
ment, effectiveness, and accessibility. Table 5, adapted by Buskirk (60), lists activities
of various aerobic quality and their respective caloric expenditure values for a 10-min
time period. Cardiovascular-based activities (as opposed to strengthening/ toning exer-
cises) should be emphasized first because of their more direct effect on caloric expendi-
ture. Non-weight-bearing and nonimpact modes of cardiovascular activity are important
to consider because of reduced risk of musculoskeletal injuries. For many, walking
should be encouraged because no special equipment is required (except for proper shoes),
and it can easily be incorporated into the daily routine. Regardless of which activities the
individual chooses, the health professional should be sure to encourage a variety of
exercises (cross-training) to decrease the chance of overuse injury and/or mental burnout.

Finally, no exercise program recommendation would be complete without an explana-
tion of the reasons for proper warm-up and cool-down. If the patient understands that
warming up decreases early muscle stiffness and the likelihood of injury, the individual
is more apt to comply. An effective warm-up period of 5 to 10 min should consist of very
low intensity exercise that slowly mimics the chosen form of activity. This is followed by
10 to15 min of stretching of the affected muscle groups. The cool-down, on the other hand,
helps to prevent postexercise dizziness, caused by pooling of blood in the extremities, and
lessens the likelihood of delayed onset muscle soreness that so frequently plagues those
just getting started in an exercise program. On completion of exercise, the individual
should remain active at a low intensity until the heart rate approaches or falls below 100
beats per minute. Postexercise stretching of the muscles used in the activity (holding each
stretch 10–30 s) not only helps decrease muscle stiffness, but also promotes flexibility.

By assessing the patient’s health and assisting with the setting of realistic exercise
program goals and guidelines, the health professional can increase the odds of success for
anyone who has decided to lose weight and improve their quality of life using exercise
as a means to an end.
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4. IDENTIFYING AND OVERCOMING BARRIERS TO EXERCISE

Just as individuals vary in their health needs and interests, they adjust their actual and
perceived abilities to accomplish their goals. Exercise excuses may signal uncertainty
about whether physical activity is worth the time and effort and/or frustration over pre-
vious unsuccessful attempts. The health professional can assist the patient in gaining
insight into the value of physical activity by asking the individual to consider and focus
on the potential benefits to be derived from such an endeavor. For the obese patient these
benefits may include both physical and psychological improvements (see Subheading
2.). An individual’s concern regarding lack of desired results from earlier exercise pro-
grams is best handled by a discussion of inefficiencies of previous programs and starting
anew armed with the proper knowledge (i.e., goals and guidelines) to make it work. A
reminder that it took some time to gain weight and/or become out of shape, and that some
results may be slow to realize, is prudent. Impatience and faulty expectations are the seeds
of doubt that allow other obstacles to present themselves.

Table 5
Calories Expended During 10 Min of Various Physical Activities a

Calories expended in 10 min

Body weight in kg 56.8 68 80 91 113.6
Activity (lb) 125 150 175 200 250

Sitting quietly 10 12 14 16 20
Domestic housework 34 41 47 53 68
Walking downstairs 56 67 78 88 111
Walking upstairs 146 175 202 229 288
Walking (2 mph) b 29 35 40 46 58
Walking (4 mph) 52 62 72 81 102
Jogging (5.5 mph) 90 108 125 142 178
Running (7 mph) 118 141 164 187 232
Cycling (5.5 mph) 42 50 58 67 83
Cycling (13 mph) 89 107 124 142 178
Mowing grass (power) 34 41 47 53 67
Mowing grass (manual) 38 45 52  58 74
Chopping wood 60 73 84  96 121
Bowling (nonstop) 56 67 78 90 111
Dancing (moderate) 35 42 48 55 69
Dancing (vigorous) 48 57 66 75 94
Golfing (walk) 33 40 48 55 68
Skiing (cross-country) 98 117 138 158 194
Swimming (moderate crawl) 40 48 56 63 80

a Approximate values for activities that can be undertaken by many obese individuals. Values will vary
with rate of exercise and efficiency with which the activity is performed. Interposition and extrapolation can
be used for subject’s actual weight (Adapted from ref. 60, with permission from Lippincott, Williams &
Wilkins.)

b Conversion factor mph to km • hr –1: multiply by 1.6093.
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There is no way to remove all roadblocks to physical activity before they appear. A
survey of nonexercisers regarding reasons for their inactive lifestyle is likely to yield a
wide range of responses from “too tired” to “bad knees.” Table 6 lists some of the more
frequent barriers to exercise. The health professional can play a critical role in the exer-
cise program start-up and maintenance process by helping the patient identify the poten-
tial obstacles to success, and then assisting him or her with viable options to overcome
those roadblocks. Table 7 lists 10 common barriers and possible solutions.

Anticipating and preparing for obstacles to regular exercise improves the odds of
success. However, barriers to physical activity are varied and unpredictable. Thus,
barriers need to be reassessed periodically. Occasional crises and relapses should be
expected, but not considered failures. Resume and/or modify activity as soon as each
situation allows. The best advice is to be flexible, patient, and persistent.

Regular physical activity is an essential part of any weight-management plan. Health
improvements can be realized and maintained if consideration is given to individual
needs and interests, as well as the setting of appropriate goals and exercise program
guidelines. A discussion of potential roadblocks and options to overcome those barriers
increases the probability that the aforementioned plans are carried out and the objectives
met. In short, physical activity and exercise play a large role in the treatment of obesity.
But without proper eating habits, physical activity, and exercise, patients may never reach
their full potential.

5. THE ROLE OF PROPER NUTRITION

Proper nutrition is vital for sustaining life, preventing chronic disease, and treating and
managing many medical conditions including obesity. Health care providers need to be
at the forefront of providing appropriate education, support, and referrals to specialists
to help overweight patients. Long-term nutrition, activity, behavioral, and lifestyle
modification should be emphasized for effective weight loss and long-term weight man-
agement.

There are a multitude of fad and commercial diets available that promote quick weight
loss. However, most of these diets are typically difficult to maintain, lack important
nutrients, may be unhealthy and potentially harmful, and are not specific to an individ-
ual’s nutritional, energy, or lifestyle needs. Unfortunately, long-term outcome data show
that most people who lose weight regain the weight lost within 5 yr (107). Reported
weight losses that remain after 4 to 5 yr are about 3 to 6% of initial body weight (108).

Table 6
Barriers to Exercise

Exercise programs may be difficult to start and/or maintain
owing to a lack of the following:

• Time • Convenience
• Support • Enjoyment
• Self-esteem/confidence • Program direction
• Knowledge regarding exercise (myths) • Being injured/illness-free
• Energy • Program success
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Table 7
Patient’s Barriers to Exercise and Possible Solutions

Barrier Solutions:

1. No time to exercise Exercise and socializing need not be mutually exclusive. Try exercising
because of work with family, friends, and coworkers to accomplish multiple objectives;
and/or family schedule exercise into the day like any other appointment or meeting; exer-
obligations. cise first thing in the morning before the day becomes too busy or fatigue

becomes a factor.
2. Not convenient Because exercise minutes can have an accumulated effect, seek opportuni-

because of lack of ties to incorporate physical activity into the daily routine. For example,
fitness center, take the stairs instead of the elevator or park further away from a destina-
frequent travel, tion; select health clubs that are on the way to and from work; choose
or vacation. activities like walking that can be done almost anytime or anywhere;

inquire about workout facilities and/or nearby parks when making hotel
arrangements.

3. Lack of support or The buddy system is very effective in keeping exercisers on track. Join a
too many distractions group or find a friend with similar goals; make an agreement to exercise.
to stay committed. This helps to keep both parties honest when other options or

diversions arise.
4. Boredom/lack of Make it fun! Read, listen to music/books on tape, watch TV or movies;

enjoyment makes change scenery and/or vary the routine; engage in conversation to pass
exercise undesirable the  time.
and easy to put off.

5. Embarrassment from Remind yourself for whom you’re doing this: you. Don’t worry about
being out of shape, competing with others, but instead concentrate on your goals. Find a
exercising in front of friend with similar objectives for mutual encouragement; wear
others, and/or not hav comfortable clothes; exercise at times when the fitness center is less
-ing or being able to busy if privacy is still an issue.
wear the right clothes.

6. Lack of direction or Don’t hesitate to seek assistance from qualified health professionals
structure in the regarding exercise program development (goals and guidelines). After all,
exercise program. it is their job and there are no stupid questions where your health and fit-

ness are concerned; check back with the exercise specialist periodically to
update your goals and program as needed.

7 “No pain, no gain” Again, discuss concerns and questions with a health professional to clear
(and other myths) up misperceptions regarding exercise. For example, as stated earlier, even
make exercise less moderate intensity exercise can yield positive health results. In other words,
than appealing. it doesn’t have to hurt to be effective.

8. Injury and/or illness Listen to your body and if frequent or chronic injuries occur, seek
won’t allow for the assistance from your physician or sports medicine specialist; vary the
development of a exercise routine to avoid overuse injuries; verify that the proper
regular exercise technique is being used during exercise; replace shoes if excessively
program. worn; examine your daily lifestyle –(i.e., sleep habits, physical and/or

mental work environment, and diet patterns) for clues to possible
causes of the problem(s).

9. Not a priority: too lazy List the potential benefits to be gained from exercise and post them to remind
and/or tired to exercise. you of your goals; low energy may be a sign that stamina needs improve-

ment. Exercising may decrease early or chronic fatigue and permit even
more daily activity; keep a bag packed with exercise clothes by the door
ready for the next day.

10. Lack of success in pre- Consult a health professional regarding the setting and updating of appro-
vious attempts, result- priate goals, exercise guidelines, and program development; start slowly and
ing in dissatisfaction increase activity gradually; keep an exercise log to review your accomplish-
and disenchantment ments; seek periodic health and fitness assessments to measure progress; be
with physical activity. patient, as results may take time to realize.
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This reiterates that physicians should not only emphasize the health benefits of marginal
weight loss but also the necessity for long-term weight maintenance of weight loss,
prevention of weight gain, and sustaining an active, nutritious, health-conscience lifestyle.
Overweight patients need to transition from the strict diet notion to recognizing that they
have choices, can eat a variety of foods, feel satisfied, continue to dine out, and still
experience weight loss without unreasonably strict dieting.

Diet remains the foundation of weight-loss therapy for the obese adult because
caloric restriction (via dietary modification) produces far greater energy deficit than
exercise alone. Most overweight patients will express that they know what to eat and
they are experts at dieting, but most really do not understand the principles promoting
a calorie deficit that results in weight loss. A starting point for initiating dietary changes
would be basic patient education on calorie balance and caloric density of foods to
promote weight loss.

5.1. Answers to Important Questions

It might be prudent to start by defining specific terms and concepts. The following
questions and answers are offered for your consideration:

Question: What is a calorie?
Answer:  A calorie is a unit used to express the heat or energy value of foods. Calories come

from carbohydrates, proteins, fats, and alcohol (a form of carbohydrate) (109).

Question: What is the caloric density of nutrients?
Answer: Carbohydrates contain 4 cal/g, fat contains 9 cal/g, protein contains 4 cal/g, and

alcohol contains 7 cal/g. Calories are not only a unit of energy available to the
body (via intake) but also a measure of energy that the body uses (expenditure).
Overweight individuals need to become aware of the calories they consume and
the calories they burn or use through their daily activities and exercise to be more
effective at achieving caloric balance and weight loss. Caloric balance refers to
the difference between caloric intake and caloric expenditure (104).

Question: How does a person’s weight change?
Answer: If caloric intake is greater than the expenditure, the result will be weight gain. If

caloric intake is suppressed and the caloric expenditure exceeds caloric intake,
then body weight is lost. If caloric intake equals the expenditure, the result will
be weight maintenance.

Question: What does it take to lose 1 lb of fat?
Answer: One pound of fat is equivalent to approx 3500 cal of stored energy (104). Weight

loss is a process requiring patience and determination. Individuals can lose
weight by consuming fewer calories and/or increasing their physical activity. It
is best to combine both practices. In order to lose 1 lb of fat, one must create a
3500-calorie deficit. A 500-calorie deficit per d will yield 1 lb of fat loss per wk.
Instructing patients on opportunities to control their caloric intake and increase
their expenditure through activity can help them understand the calorie balance
and weight-loss principles. The following example demonstrates this principle.
A woman ate an English muffin instead of a Danish, thereby saving 300 cal. The
same woman walked 2 miles, thus expending 200 calories. On this d, the woman
created a 500-calorie deficit from her usual daily caloric balance. If these dietary
and activity modifications and other behaviors are established and maintained
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over a period of time, the calorie deficit will accumulate and the result will
provide the desired weight loss. A 500-calorie deficit every day for 1 wk will
result in a 3500-cal deficit and yield a 1-lb fat loss at the end of the week. Patients
need to be reminded of the little dietary and activity changes that can yield big
results in weight loss.

Question: How many calories do individuals need in a day?
Answer: Individuals’ caloric needs vary and depend on body weight, amount of body fat

and muscle mass, level of physical activity, genetic factors, medical conditions,
and need for weight gain, maintenance, or loss. Caloric needs can be calculated
in a variety of ways. A quick method of estimating caloric needs is by multiply-
ing body weight by a set number based on weight status and activity level. For
example, total daily energy needs based on weight and activity level can be
arrived at by adhering to the following guidelines. For overweight individuals
who are
• sedentary, 20–25 cal/kg body weight
• moderately active, 30 cal/kg
• active, 35 cal/kg.
For normal weight individuals who are
• sedentary, 30 cal/kg
• moderately active, 35cal/kg
• active, 40 cal/kg (110).

Example: A 45-yr-old woman who is 5'4" and weighs 196 lb (89 kg) is considered obese.
She has a sedentary job, typing at a computer, and does not partake in any struc-
tured exercise. She is classified as being sedentary. To determine her caloric needs
multiply her weight of 89 kg × 20 to 25 calories/kg, which equals 1780 to 2225
cal.
• Her energy needs are 1780 to 2225 cal/d to maintain her current weight status.

In order to promote weight loss, an individually designed meal plan (diet
prescription) that takes into account the patient’s weight status should be
designed to promote a deficit of 500 to 1000 cal/d to facilitate a healthy, safe
weight loss of 1 to 2 lb per wk (111).

Because a physician’s time with patients may be limited and there is an
inability to address all dietary and weight-management issues, referring over-
weight patients to a registered dietitian can be of value and provide a more
comprehensive approach to facilitating weight loss. A registered dietitian is
skilled at assessing a patient’s usual dietary and caloric intake and daily
expenditure along with determining appropriate, realistic, and more defined
calorie goals, providing individualized meal plans, and resources to guide the
patient in establishing new, healthier eating and activity habits. The following
information on various calorie levels of diets can assist you when patients
inquire about diets or when you need to initiate a discussion on various dietary
options for weight loss.

Question: Which diets and calorie ranges are most effective?
Answer: The calorie-reduced diet or balanced deficit diet.

A calorie-reduced diet is designed to promote a 500 to1000 cal deficit
daily from a patient’s estimated energy expenditure. This type of diet was
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provided in the example previously described in which a 500 to1000 cal deficit
per d would promote a 1- to 2-lb weight loss per wk. These diets generally
provide 1200 or more calories/d and can be nutritionally adequate and should
include servings from the five major food groups (112). Calorie-reduced diets
focus on portion control, counting calories, dietary balance, and limiting fat
to 25 to 30% of the total calories. Patients must recognize the importance of
reducing calories and not just fat intake or minimal weight loss will occur
(111). Many people attempt a calorie-reduced diet on their own, lose weight
slowly and healthfully, and may need little or no medical supervision while on
this diet.

Question: Now that I have achieved my weight loss goal, am I done?
Answer: Overweight is a chronic condition. After initial weight loss, patients who were

overweight tend to gradually regain weight as they gradually return to their prior
behaviors. As a consequence, weight maintenance requires continuing efforts to
maintain the new behaviors, including improved dietary habits and increased
activity and exercise that were required to lose weight initially.

5.2. The Low-Calorie Diet
Low-calorie diets provide approx 800–1200 cal/d (113). These diets may include

regular foods, whereas others may incorporate fortified meal replacements. Low-calorie
diets may include but are not limited to low-fat/high-carbohydrate, high-protein/low-
carbohydrate, portion controlled, specific patterns, and restriction of one type of food or
food groups (113). A multivitamin and mineral supplement is warranted to meet the
nutritional needs of the patient and to provide replacements for the micronutrients lacking
in the low-calorie diet. Combined intervention of a low-calorie diet, increased physical
activity, and behavior therapy provides the most successful therapy for weight loss and
weight maintenance. Low-calorie diets can decrease one’s weight by an average of 8%
over 3 to 12 mo of treatment (111). Behavioral counseling, group support, nutrition and
exercise education, and medical management should be part of the treatment protocol for
patients on a low-calorie diet program for long-term weight-maintenance success.

5.3. The Very Low-Calorie Diet
Very low-calorie diets (VLCDs) provide approx 400 to 800 cal/d and are protein-

sparing modified fasts (114). The VLCD (see Chapter 15) is often consumed in a liquid,
high-protein, low-carbohydrate form. These diets promote rapid weight loss and should
only be used with obese clients and are contraindicated for patients with renal, hepatic
disease, psychological disturbances, insulin-dependent diabetes, alcoholism, cardiac
disease, and cholecystitis (115). Patients should be informed of the risks associated with
the VLCD and that even though most patients will experience significant weight losses,
their chances for long-term maintenance of the weight loss is unlikely (116). A skilled
physician specializing in treatment of obesity should medically monitor patients fre-
quently and review laboratory tests and medical changes weekly. Treatment with this
restrictive calorie level should not exceed 12 to16 wk and must include a period of 4 to
6 wk of gradual refeeding and reintroduction of solid foods and carbohydrates (114,117).
Psychological counseling, group support, nutrition and exercise education, and medical
management along with long-term weight-maintenance support should be part of the
treatment protocol for patients on a VLCD program.
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5.4. Achieving Success
When patients decide to lose weight, both physician and patient must be realistic in

their weight loss expectations and focus on long-term behavior, dietary, and activity
modification. A reasonable, initial goal for weight loss is a reduction of 10% body weight
from baseline weight over 6 mo of therapy (111). There will be many issues to address
with your patients such as one’s readiness for commitment to weight loss, motivation for
losing weight, potential barriers to success, such as time and financial constraints, and
physical or psychological issues, current or lack of knowledge, and support system (114).
These issues should guide your approach and rapport with the overweight patient and
help you define whether you should counsel the patient by recommending simple dietary
or activity modifications or refer to a registered dietitian or comprehensive weight-
management program. Having educational materials on nutrition, activity and weight
management to provide to the patient along with referral to proper ancillary staff and
effective programs will demonstrate your concern regarding the patient’s weight and
health. There are many resources available to physicians and the overweight patient,
such as registered dietitians specializing in obesity treatment, calorie counters, food and
activity diaries, American Diabetes Association Exchange Lists for Weight Manage-
ment, low-fat, low-calorie cookbooks, self-help books, reputable nutrition and weight
management websites (see Chapter 23), comprehensive clinical weight management
programs, commercial weight loss programs, local hospitals, fitness facilities, state health
departments, and national health agencies.

Weight loss provides many health benefits. However, the emphasis should no longer
be on weight loss solely, but should also focus on long-term maintenance of weight loss.
At this time, a successful program is one that succeeds in helping patients maintain a
weight loss of at least 5% or 6 kg of body weight long term (118). Physicians can instill
motivation and knowledge so overweight patients feel empowered to apply knowledge
learned about proper nutrition and weight-management principles, self-control strate-
gies, behavioral modification, and activity. Physicians should help patients succeed with
initial weight loss and help them to maintain successful behaviors to maintain weight loss
over a long period of time.

6. CONCLUSION

The health benefits of exercise include reduction in CHD risk factors, improved car-
diovascular and respiratory function, reduced colon cancer risk, and enhanced psycho-
logical well-being.

The first stage in the health professional’s role in treating obesity through physical
activity, exercise, and proper nutrition is to explain the benefits of an active lifestyle.
Knowledge alone, however, is not likely to lead to permanent lifestyle change. The
second stage should focus on individualizing an exercise and nutrition program to meet
the person’s needs and interests. Roadblocks to positive behavior change can be avoided
through a discussion of potential barriers. A combination of regular physical activity and
sound eating habits is essential to enhance the chances for achieving a healthful weight.
Most importantly, individuals should be encouraged to view physical activity and dietary
modifications as a permanent lifestyle behavior, a lifetime goal, not a 12-wk project. The
recommendation to “be a tortoise, not a hare” will allow a modest, consistent effort over
a long time and will yield satisfying results for those who stay the course.
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KEY POINTS

• Lifestyle modification techniques are being extended and applied in new
ways.

• The first step in lifestyle modification is a behavioral assessment. This is
summarized as BEST: biological, environmental, social-psychological, and
temporal factors as they relate to weight control.

• Goals and options need to be determined
• Lifestyle modification involves behavior therapy, dietary intervention, and

increasing activity.
• Behavior therapy consists of self-monitoring, stimulus control, problem

solving, slowing the rate of eating, and cognitive restructuring.
• Weight loss achieved with lifestyle modification is associated with signifi-

cant reductions in health risks.

1. INTRODUCTION

The World Health Organization has labeled obesity a global epidemic (1). In the
United States, the prevalence of obesity (body mass index [BMI] �30 kg/m2) doubled
from 15% in 1980 to 30% in 2000 (2). Despite the recent discovery of genetic factors that
regulate body weight, an increase of this magnitude cannot be attributed to changes in our
genes. The eating and activity habits of Americans have changed significantly during that
time period and are the more likely culprits behind the nation’s fattening. Some have
labeled ours a “toxic environment,” characterized by heavily advertised and readily
available high-calorie foods, large portion sizes, and technological advances that implic-
itly discourage physical activity (3).

A variety of weight-loss options are available for overweight and obese persons. The
National Heart, Lung, and Blood Institute (NHLBI), in conjunction with the North
American Association for the Study of Obesity (NAASO), has recommended that all
individuals begin with a program of lifestyle modification, consisting of behavior
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therapy, diet, and exercise (4). This chapter discusses the goals and methods of lifestyle
modification, its short- and long-term results, and recent efforts to maximize its success
(Table 1). First, we briefly review the rationale and guidelines for conducting a brief
behavioral assessment of individuals who seek weight reduction.

2. BEHAVIORAL ASSESSMENT

Results of a comprehensive behavioral evaluation guide the selection of appropriate
goals and interventions. During this assessment, which requires about 1 hr, the clinician

Table 1
Chapter Overview

1. Introduction
2. Behavioral Assessment

2.1. B: Biological Factors
2.2. E: Environmental Factors
2.3. S: Social/Psychological Status
2.4. T: Temporal Factors

3. Treatment
3.1. Goals
3.2. Options

4. Lifestyle Modification
4.1 Behavior Therapy

4.1.1.Self-Monitoring
4.1.2.Stimulus Control
4.1.3.Problem Solving
4.1.4.Slowing the Rate of Eating
4.1.5.Cognitive Restructuring

4.2. Dietary Interventions
4.2.1.Balanced-Deficit Diets
4.2.2.Low-Energy Density Diets
4.2.3.Low-Carbohydrate Diets
4.2.4. Improving Dietary Adherence

4.3. Physical Activity
4.3.1.Programmed vs Lifestyle Activity
4.3.2.Long- vs Short-Bout Activity
4.3.3. Improving Exercise Adherence

5. Structure and Results of Lifestyle Modification
5.1. Treatment Delivery
5.2. Results

6. Lifestyle Modification and Commercial Weight-Loss Programs
7. New Directions and Goals for Lifestyle Modification

7.1. Social Support
7.2. Motivational Interviewing
7.3. Technology in Lifestyle Modification

8. Health Benefits of Modest Weight Loss
9. Conclusion
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evaluates Biological, Environmental, Social/psychological, and Temporal factors as they
relate to weight control. The evaluation permits the selection of the most appropriate
treatment plan for the particular individual. Hence, this process is summarized by the
acronym BEST Treatment (see Table 2). A more detailed description of the evaluation
is available elsewhere (5). The assessment is best conducted by a mental health profes-
sional, although it can be completed by physicians, nurses, or dietitians who have access
to psychiatric consultation when needed.

2.1. B: Biological Factors
Individuals with a biological predisposition to obesity may be “fighting an uphill

battle” in trying to lose weight. Childhood/adolescent onset of obesity, a positive family
history of this disorder, and a marked history of weight loss and regain (i.e., weight
cycling) suggest a genetic predisposition. Other physical factors, including the use of
steroidal medications and the presence of hypothyroidism or polycystic ovarian syn-
drome, also may contribute to an individual’s weight problem.

Knowledge of these biological factors, in conjunction with body weights at various
milestones, is useful for selecting weight-loss goals. Patients lose weight with lifestyle
modification, but rarely achieve the goal weights they desire (6). As a rule, the goal
weight should be no lower than the lowest weight since age 21 that the patient has
maintained for 1 yr or more without illness or dieting. In most cases, patients will be
fortunate to lose 10 to 15% of their initial weight.

2.2. E: Environmental Influences
George Bray succinctly summarized the roles of nature and nurture in the development

of obesity, noting “genes load the gun, the environment pulls the trigger” (7). Thus, the
behavioral assessment also includes an evaluation of environmental factors, which in-
clude patients’ eating and activity habits.

Eating habits are best assessed by having patients record their food and beverage
intake for several days before the interview (5). The goal is to determine the general

Table 2
Comprehensive Behavioral Assessment (BEST)

B Biological factors: Helps in setting reasonable goal weight

• Family history • Onset of obesity
• Weights at 5-yr intervals • Dieting history

E Environmental influences

• Eating habits • Physical activity

S Social/psychological status

• Mood • Daily functioning
• Coping resources • Quality of life

T Temporal factors

• Motivating factors • Life stressors
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composition of the diet, the approximate calorie content, and the individual’s pattern of
eating. Patients should be instructed to consume their usual diet, although some dietary
restraint may occur as a result of recording.

Binge-eating disorder (see Chapter 11) occurs in about 2% of the general population,
but in approx 30% of obese individuals who seek weight reduction (8). This disorder
should be assessed by asking whether patients have occasions on which they eat, in a brief
period of time, large amounts of food (i.e., which would be considered large by others)
and feel out of control while doing so (8). Two questionnaires also may be used to assess
binge eating (9,10). Binge eating can be treated by methods including cognitive–behav-
ioral therapy that specifically targets that behavior (11) or antidepressant medications
(12). Binge eating is associated with significant mood disturbances and other psychopa-
thology (13). Obese binge eaters, therefore, may require more structure and emotional
support during weight loss than do obese non-binge eaters. Treatment of binge eating,
however, does not appear to be a necessary precursor to success in a behavioral weight-
loss program. Gladis et al.(14) reported that binge eaters lost more weight in their lifestyle
modification program than did non-binge eaters.

The patient’s level of physical activity also should be assessed. Clinicians can obtain
a complete picture by inquiring not only about programmed activity (i.e., participation
in recreational sports or “working out”) but also about daily lifestyle activity (i.e., walk-
ing and stair use). A pedometer is an inexpensive device that registers the number of steps
walked in a day and provides a useful estimate of patients’ lifestyle activity. Many obese
individuals state that they are unable to complete programmed exercise as a result of
weight-related complications, including severe pain in weight-bearing joints and short-
ness of breath. They also may express frustration because previous attempts to increase
activity did not result in significant weight reductions. Clinicians should meet patients’
reports with empathy and educate them about the relative contributions of reduced energy
intake and increased energy expenditure to weight control.

Patients often describe their eating and exercise habits with shame or embarrassment.
Their distress should be greeted with reassurance that they can learn new eating and
exercise behaviors. The most challenging cases are those in which patients report exem-
plary eating and activity habits and yet are substantially overweight. Assessment of
resting energy expenditure is useful in such cases to verify the patient’s report of low
energy intake.

2.3. S: Social/Psychological Status

Obese persons seeking weight-loss therapy report greater psychological distress than
comparably obese persons who do not seek treatment (15). Estimates of the prevalence
of depressive disorders among treatment-seeking obese individuals range from a modest
9.2% to a full 47.5% (13). Major depression and related disturbances require separate
treatment. Care must be taken to distinguish clinically significant pathology from peri-
odic sadness and stress reactions. Thus, the practitioner should inquire about not only the
patient’s mood, but also the extent to which symptoms interfere with family, social, and
occupational functioning and the individual’s enjoyment of activities. Patient self-rated
tests, such as the Beck Depression Inventory, Second Edition (16), provide an excellent
method of screening. Clinicians should be aware, however, that scores on depression
scales may be inflated because of the presence of obesity-related conditions. For
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example, patients may report sleep disturbances or fatigue, which are both symptoms of
depression but may be better accounted for by sleep apnea.

In addition to mood, it is important to assess patients’ health-related quality of life.
Numerous studies have shown that obese individuals experience limitations in their
physical or social functioning, despite having normal mental health (17–18). Assessment
of quality of life may reveal areas for intervention, independent of weight loss.

2.4. T: Temporal Factors

Most patients who seek weight reduction have been overweight for years. Thus, prac-
titioners should seek to understand why the patient has decided to lose weight at this time
(5). The prompt is often a source of distress (e.g., a doctor’s warning, a spouse’s “nag-
ging”) and may be important for gauging the patient’s motivation to lose weight. The
discovery of a weight-related illness (e.g., diabetes, hypertension) is likely to be a stron-
ger motivator than is the insistence of friends or family members that the patient “really
should lose some weight.”

Patient and provider also should determine whether it is a favorable time to attempt
weight loss. Losing weight takes time and effort. Thus, the patient should be relatively
free of major life stressors for the next few months. One study found that the higher the
stress level (i.e., new job, financial problems, family illness, etc.), the greater the likeli-
hood of attrition from therapy (19). During difficult times, patients should strive to
maintain their weight (i.e., neither gaining nor losing) and begin treatment when their
level of stress becomes more manageable.

3. TREATMENT

Obese individuals frequently enter weight-loss therapy with hopes of losing 25% or
more of their initial weight and improving their lives socially, emotionally, or profession-
ally. The behavioral assessment should conclude with a discussion of patients’ goals and
the extent to which these goals are realistic.

3.1. Goals

We usually assess desired changes in four areas: weight, health and mobility, appear-
ance and body image,and social life and self-esteem. Based on findings discussed later in
this chapter, we suggest that patients expect a weight loss of approx 8–10% of initial
weight when treated by lifestyle modification and 10–15% when treated by this therapy
combined with medication (20,21). These losses are usually far smaller than those desired
by significantly obese persons, who maintain their high expectations despite education
about the biological and behavioral mechanisms that render their “dream weights” diffi-
cult to attain (22). Although most individuals experience improvements in mood with
weight loss (14,23), patients who hope to resolve psychosocial problems through weight
loss should be encouraged to take additional steps to meet their goals (e.g., psychotherapy
or pharmacotherapy for depression, couples therapy for marital distress).

3.2. Options

The patient’s BMI and the medical need for weight reduction—as judged by the
presence of comorbid conditions or other risk factors—are key determinants in selecting
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the most appropriate weight-loss option. Table 3 presents a conceptual scheme for
selecting treatment. According to NHLBI/NAASO treatment guidelines (4), all persons
with a BMI �30 kg/m2 should first be treated by a comprehensive lifestyle modification
program. Those unsuccessful with this approach may be treated, in addition, by phar-
macotherapy (see Chapter 16). Extremely obese patients, with a BMI �40 kg/m2 (or
�35 kg/m2 plus two or more comorbidities), have the option of bariatric surgery (see
Chapter 20).

4. LIFESTYLE MODIFICATION

Lifestyle modification is comprised of behavior therapy, dietary intervention, and
physical activity. Each of these three components is described below. As is seen here,
behavior therapy provides a set of principles and techniques for adopting different diet
and activity regimens.

4.1. Behavior Therapy
Behavioral treatment examines not only eating and exercise behaviors but also the

antecedents and consequences of these behaviors. Once antecedents of problem behav-
iors (e.g., overeating) are identified, steps are taken to control or modify those events. For
example, a man who consistently snacks on high-calorie foods while watching television
would be encouraged to confine his eating to the kitchen, thereby extinguishing the
association between the television and snacking. Consequences are assessed to deter-
mine the function of behaviors. Behaviors that are reinforced (with pleasant conse-
quences or the removal of unpleasant consequences) are more likely to be repeated than
are behaviors that are punished (with unpleasant consequences).

For instance, a woman who attempts to increase from no activity to 300 min/wk of
vigorous exercise, is likely to experience physical exhaustion and soreness. Such conse-
quences would make her less likely to continue to exercise. If she had begun her activity
regimen more modestly (e.g., walking 10 min/d, 5 d/wk), she might feel successful
and, thus, be motivated to continue exercising. A pilot study suggested that increasing

Table 3
A Guide to Selecting Treatment

BMI category

Treatment 25–26.9 27–29.9 30–34.9 35–39.9 �40

Diet, physical activity, and behavior therapy WC WC + + +
Pharmacotherapy WC + + +
Surgery WC

WC, With comorbidities.
Note. Prevention of weight gain with lifestyle therapy is indicated in any patient with a BMI �25 kg/m2,

even without comorbidities, whereas weight loss is not necessarily recommended for those with a BMI of
25–29.9 kg/m2 or a high waist circumference unless they have two or more comorbidities. Combined therapy
with a low-calorie diet, increased physical activity, and behavior therapy provide the most successful
intervention for weight loss and weight maintenance. Consider pharmacotherapy only if a patient has not lost
1 lb/wk after 6 mo of combined lifestyle therapy. The + represents the use of indicated treatment regardless
of comorbidities. (Reprinted from ref. 4.)
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patients’ focus on the consequences of their behavioral choices may be beneficial in long-
term weight control (24).

Behavior therapy has been distilled into several principal components. Brownell has
presented the principles and techniques of behavior therapy in a user-friendly format,
the LEARN Program for Weight Management 2000 (25). This program is often used as
a treatment manual in clinical trials. We review some of the key elements of this treat-
ment here.

4.1.1. SELF-MONITORING

Self-monitoring is perhaps the single most important element of behavior therapy for
obesity. Patients keep extensive records of their food intake, physical activity, and weight
throughout treatment. In the initial weeks, they record daily the types, amounts, and
caloric values of foods eaten. Armed with this information, they try to reduce hidden
sources of fat and sugar from their diet and, thus, decrease their energy intake by approx
500–1000 kcal/d. Record-keeping is increased over time to include information about
times, places, and feelings associated with eating. These more detailed records often
reveal patterns of which patients were not previously aware. A patient might discover,
for instance, that her “picking” and “tasting” while preparing meals added several hun-
dred calories to her daily intake. Another might find that he ends meals with dessert, even
if he is not hungry. Patterns are analyzed to determine the precipitants of inappropriate
eating and to plan interventions. Several correlational studies have shown that self-
monitoring is associated with successful long-term weight control (26).

4.1.2. STIMULUS CONTROL

Self-monitoring informs the process of stimulus control, which is another important
element of behavioral weight reduction. Patients are shown how to modify their environ-
ment so that it is conducive to eating less (and more healthfully) and exercising more. This
requires collaboration and creativity on the parts of the patient and practitioner. For
instance, a patient may decide to drive a different route to work if her current travel takes
her past a tempting fast-food restaurant or donut shop. Controlling environmental stimuli
may be as simple as clearing the freezer of ice cream or moving the bag of potato chips
from the counter to the cupboard. “Out of sight, out of mouth,” is one of the most obvious
benefits of stimulus control.

4.1.3. PROBLEM SOLVING

Patients in behavior therapy are instructed in a step-by-step approach to overcoming
obstacles to weight-loss goals (27). The first step is to define the problem in detail,
identifying the chain of events that led to it. Next, patients brainstorm possible solutions
to the problem, weigh the pros and cons of each alternative, and select the most appro-
priate strategy. The final steps involve implementing a solution and evaluating the result.
Problem solving is taught as a dynamic process, and thus, individuals are encouraged to
repeat the above steps until they obtain a satisfactory outcome. Effective problem solving
correlates positively with the maintenance of weight loss (28).

4.1.4. SLOWING THE RATE OF EATING

Eating slowly may increase enjoyment of food, improve satiety, and reduce intake.
Consider, for example, a man who tends to finish his meals well before the others at his
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table. He finds that he takes a second helping and continues to eat until the slowest eater
at the table has finished. Eating quickly has allowed him to consume extra calories with
little additional enjoyment. When he paces himself with a slower eater, he discovers that
he tastes and appreciates his food more and that he becomes sated with less food.
Typical strategies for slowing the rate of eating include putting down utensils between
bites, pausing during meals, and chewing food thoroughly before swallowing (25).
Spiegel et al. (29) found that patients who ate more slowly lost larger amounts of weight.

4.1.5. COGNITIVE RESTRUCTURING

Negative thoughts can undermine dieters. Such thoughts typically fall into one of three
categories: (a) the impossibility of successful weight control, (b) unrealistic eating and
weight loss goals, and (c) self-criticism in response to perceived dietary lapses (25,30).
Patients are taught to identify their negative thoughts (through self-monitoring) and then
challenge and correct them with more rational, reality-based thoughts.

Cognitive restructuring is a common component of the behavioral treatment of obe-
sity. Some researchers place primary importance on the correction of negative thoughts
in weight reduction (31). Cognitive therapy has proven effective in the treatments of
depression (32), bulimia nervosa (11), and other psychiatric conditions (33). Its efficacy,
however, with obesity has not been adequately demonstrated.

4.2. Dietary Interventions

Dietary interventions for obesity are designed to induce a negative energy balance
(i.e., calories ingested less than calories expended) by reducing daily calorie intake below
energy requirements. Those requirements vary by gender, weight, and level of physical
activity such that men, heavier individuals, and those who are more active have greater
energy needs. Regardless of an individual patient’s requirements, greater deficits result
in greater weight losses. Deficits of 500–1000 kcal/d can be expected to produce reduc-
tions of 0.5 to 1 kg/wk. Accordingly, the NHLBI/NAASO guidelines recommend low-
calorie diets (LCDs) of 1000–1200 kcal/d for most overweight women and 1200–1600
kcal/d for overweight men (and heavier or more active women) (4).

There are many ways to achieve negative energy balance through manipulating calorie
intake and macronutrient balance. Several popular dietary approaches are described here.
Regardless of the approach taken, careful self-monitoring of intake is crucial to the
success of LCDs. Obese individuals underestimate their calorie intake by 30 to 50% (34).
Thus, patients must be instructed in reading food labels, measuring portion sizes, and
recording intake as soon as possible after eating.

4.2.1. BALANCED-DEFICIT DIETS

A balanced-deficit diet (BDD) provides a healthy distribution of macronutrients, while
reducing calorie intake below daily energy requirements. One such diet, taken from the
NHLBI/NAASO guidelines (4), can be found in Table 4. For patients who are averse to
figuring what percentage of calories come from which macronutrient category, the Food
Guide Pyramid (35) is a convenient guideline for consuming a BDD (see Fig. 1). Patients
have the option of monitoring their calorie intake, fat intake, servings from the Food
Guide Pyramid, or some combination of these.
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Table 4
Low-Calorie Step I Diet

Nutrient Recommended Intake

Calories Approximately 500 to 1000 kcal/d reduction from usual intake
Total fat 30% or less of total calories
Saturated fatty acids 8–10% of total calories
Monounsaturated fatty acids Up to 15% of total calories
Polyunsaturated fatty acids Up to 10% of total calories
Cholesterol <300 mg/d
Protein Approximately15% of total calories
Carbohydrate 55% or more of total calories
Sodium chloride No more than 100 mmol/d

(~2.4 g of sodium or ~6 g of sodium chloride
Calcium 1000–1500 mg/d
Fiber 20–30 g/d

Reprinted from ref. 4.

Fig. 1. The Food Guide Pyramid. (Reprinted from the US Department of Agriculture and the US
Department of Health and Human Services .)
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4.2.2. LOW-ENERGY DENSITY DIETS

The energy density of a food is a function of its calorie content and weight. Foods that
contain fewer calories per gram are considered to be lower in energy density. Energy
density is an important concept, given findings that people tend to eat the same amount
(i.e., weight or volume) of food each day, regardless of its macronutrient composition
(36). Laboratory studies have shown that people consume approx 20 to 50% fewer
calories when given a low- as compared to a high-energy density diet, even if palatability
and macronutrient composition are equivalent (37–39). Individuals can consume a diet
lower in energy density and lower in calories by increasing the water and fiber content
of foods (36).

4.2.3. LOW-CARBOHYDRATE DIETS

Low-carbohydrate diets (e.g., the Atkins’ Diet [40]) have been popular for many years
(see Chapter 19). Such diets encourage their adherents to restrict intake of carbohydrate
(to �20 g/d initially), while consuming a large percentage of daily calories from protein
and fat. Many experts have expressed concern about the health consequences of consum-
ing a diet that provides more fat and cholesterol than is typically recommended (41).

Four randomized, controlled trials now have compared the effects of low-carbohy-
drate with low-fat diets (42–45). Results from these studies showed that individuals
achieved similar or greater reductions in weight and cardiovascular risk factors with low-
carbohydrate, as compared with low-fat diets. The mechanisms that accounted for the
greater weight losses and health improvements with the low-carbohydrate diets are not
clear. Given the popularity of this approach, more research is needed to discover not only
the mechanisms of weight loss, but also the long-term safety and efficacy of following
a diet higher in fat and protein than is typically recommended.

4.2.4. IMPROVING DIETARY ADHERENCE

Recent studies have assessed strategies for improving both short- and long-term
adherence to dietary interventions. Chief among these are the use of specific meal plans
(with and without food provision) and the use of portion-controlled meal replacements.
Both strategies involve increasing the structure of the dietary plan, reducing the effort
required for adherence, and eliminating much of the decision making, temptation, and
guesswork involved in making healthy food choices.

Jeffery et al. (46) found that providing patients foods for five breakfasts and five
dinners per wk produced better weight loss over 18 mo than an isocaloric diet of self-
selected foods. Wing, Jeffery, and colleagues (47) then compared weight loss among
groups who received standard behavioral treatment plus (1) no additional structure, (2)
structured meal plans and grocery lists, (3) meal plans with food provided at reduced cost,
and (4) meal plans with free food provision. Although the calorie goals were equivalent
across groups, participants in group 2, 3, and 4 lost significantly more weight after 6 mo
of treatment and maintained greater losses at 18 mo follow-up than did those in group 1.
There were no differences in weight loss or maintenance among groups 2, 3, and 4.
This finding indicates that specifying what foods and what amounts patients should eat
improves weight loss, but that providing the food has no additional effect.

Liquid meal replacements are another means of increasing the structure of a dietary
plan. Ditschuneit et al. (48) randomized patients to receive a self-selected diet of conven-
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tional foods or a diet in which they replaced two meals and two snacks a day with
calorie-controlled shakes and snack bars. Both diets were designed to provide 1200–1500
kcal/d. After 3 mo, those who consumed the meal replacements lost more than five times
as much weight as did those who followed the diet of conventional foods (mean ± SD =
7.8 ± 0.5% vs 1.5 ± 0.4%, respectively). Heymsfield et al. (49) conducted a meta-analysis
of six randomized, controlled trials (including Ditschuneit et al.[48]) and found that
participants who received meal replacements lost an average 2.54 kg and 2.43 kg more
at 3 mo and 1 yr, respectively, than did those who received conventional LCDs. Further-
more, there were significantly fewer dropouts across studies among those assigned to
receive meal replacements.

Meal replacements may also facilitate the maintenance of weight loss. Patients in the
Ditschuneit study who continued to replace one meal and one snack per day maintained
a weight loss of 8.4 ± 0.8% at 51 mo (50). Controlled, randomized trials are needed to
assess the long-term benefits of meal replacements.

4.3. Physical Activity

The third component of lifestyle modification is increasing physical activity (see
Chapter 13). Exercise is beneficial because it creates greater caloric deficits and spares
fat-free mass during weight loss (51). Physical fitness also reduces the risk of cardiovas-
cular disease independent of body fatness (52).

Patients should be aware, however, that increasing exercise without reducing energy
intake is unlikely to induce significant weight loss. For example, most people can burn
0.5 kg of fat by eating 500 fewer calories/d for 1 wk. To lose the same 0.5 kg of fat with
exercise, most people will need to walk 35 miles (at a brisk pace, to boot).

4.3.1. PROGRAMMED VS LIFESTYLE ACTIVITY

Individuals can increase their energy expenditure in two ways: programmed and
lifestyle activity. Programmed activity (e.g., walking, biking, swimming) is typically
planned and completed in a discrete period of time (i.e., 30–60 min) at a relatively high
intensity (i.e., 60–80% of maximum heart rate). Lifestyle activity, by contrast, involves
increasing energy expenditure while completing everyday tasks. For example, patients
may increase their lifestyle activity by choosing distant parking spots, taking stairs rather
than elevators, and even by throwing out the remote control for the television. Andersen
and colleagues (53) compared the effects of programmed and lifestyle activity among
women. They found that both types of activity, when combined with a 1200 kcal/d diet,
produced a loss of approx 8 kg in 16 wk. There was a trend (p = 0.06) for lifestyle activity
to be associated with less weight regain than programmed exercise 1 yr after treatment
(0.1 kg vs 1.6 kg, respectively). Results of this study await replication in a larger sample
that includes men.

4.3.2. LONG- VS SHORT-BOUT ACTIVITY

Jakicic and colleagues (54,55) investigated the effects of prescribing exercise in
multiple short bouts, as compared with a single long bout. All patients were instructed to
exercise for 20–40 min/d. Those who were encouraged to complete their activity in
multiple 10-min bouts exercised on more days over 20 wk than did patients who were
instructed to exercise in a single bout (87.3 ± 29.5 d and 69.1 ± 28.9 d, respectively) (54).
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There was a trend (p = 0.07) toward greater weight loss among those in the short-bout
group (8.9 ± 5.3 kg vs 6.4 ± 4.5 kg). At 18 mo, however, Jakicic et al. observed no
differences in weight loss, adherence, or cardiovascular fitness between short- and long-
bout exercisers (55).

4.3.3. IMPROVING EXERCISE ADHERENCE

Researchers have studied whether increasing the structure of physical activity (56,57)
or providing incentives (57) is associated with better adherence and greater weight losses.
Perri and colleagues (56) randomized obese participants to receive 12 mo of lifestyle
modification that included on-site supervised exercise or a comparable program of home-
based activity. They found during the first 6 mo that the two groups exercised approx the
same number of minutes per wk (107–120 min) and lost comparable amounts of weight
(10.6–10.9 kg). At 15 mo, however, those who exercised at home had greater weight
losses than those who exercised on site (–11.9 ± 9.1 kg and –9.2 ± 8.2 kg, respectively).
The greater weight loss in the at-home group appeared to result from greater exercise
adherence. Wing et al. (57) found that pairing participants with a “personal trainer” (who
met participants at home or work and led them on a walk), in addition to having three
supervised activity sessions per week, did not improve weight loss over the supervised
activity sessions alone. In another study, Wing and colleagues (57) provided 24 wk
of lifestyle modification and three supervised exercise sessions per wk. Additionally,
patients were randomized to receive either no incentives, or to be eligible for a lottery
drawing that rewarded more frequent attendance at exercise sessions. The two groups did
not differ at the 24-wk assessment in weight loss or minutes of physical activity.

Contrary to findings that imposing structure on LCDs is beneficial, increasing the
structure of physical activity does not appear to improve adherence or weight loss. In fact,
less-structured exercise plans (e.g., lifestyle vs programmed and home-based vs super-
vised) appear to be more conducive to long-term success (53,56,57). With less structure
comes a reduction in exercise-related demands and barriers (e.g., time, travel, getting
dressed). Further research will determine whether any externally focused interventions
can improve motivation, thereby facilitating adherence.

5. STRUCTURE AND RESULTS OF LIFESTYLE MODIFICATION
5.1. Treatment Delivery

Lifestyle modification programs typically require weekly meetings for 16 to 26 wk.
Patients are given a treatment manual that provides weekly readings and homework
assignments for adopting new behaviors. The first phase of treatment is often followed
by a period of every-other-week meetings aimed at maintaining the behavioral changes
achieved during the first 4 to 6 mo of treatment.

Treatment is typically delivered to groups of 10 to 20 people in sessions lasting 60 to
90 min. Individual treatment allows the therapist to spend more time analyzing patients’
eating and exercise habits, but produces smaller weight losses than group intervention.
In a study conducted by Renjilian and colleagues (58), patients who expressed a prefer-
ence for either group or individual treatment were randomized to receive either their
preferred or nonpreferred treatment modality. Thus, the four conditions were: preferred
group and received group, preferred individual and received group, preferred individual
and received individual, and preferred group and received individual. Whether patients
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received their preferred or nonpreferred modality did not affect weight loss outcomes.
Those who received group treatment—regardless of their preference–lost significantly
more weight after 26 wk of treatment (11.0 ± 4.8 kg) than did those who received indi-
vidual counseling (9.1 ± 3.7 kg).

5.2. Results
The short-term results of lifestyle modification are relatively consistent across studies.

Approximately 80% of enrollees complete 6 mo of treatment (59). Patients lose, on
average, 8 to 10% of their initial weight (60). Without further treatment, they regain
approx one-third of the lost weight within 1 yr and return to their pretreatment weights
within 3 to 5 yr (60). Obesity must, therefore, be conceptualized and treated as a chronic
condition. Antihypertensive therapy is rarely discontinued when a patient’s blood pres-
sure is stabilized; continued treatment is necessary to maintain control over the patient’s
hypertension. Likewise, weight-loss therapy is most effective when care is extended
beyond the acute treatment phase.

Perri et al. (61) provided empirical evidence for the benefits of continuing care. Their
patients received 20 weekly lifestyle modification sessions, followed by a 52-wk period
in which participants were randomly assigned to no additional treatment or twice-monthly
therapist contacts. Patients who received extended contact maintained, at 18 mo follow-
up, 87% of their end-of-treatment weight loss. By contrast, patients who had no addi-
tional contact maintained only 33% of their original reduction. These findings indicate
that continued care is critical to the maintenance of treatment effects. It appears to
provide patients the support and motivation to continue to exercise regularly and con-
sume a LCD.

The most successful weight losers—regardless of their weight-loss strategies—are
eligible to enter the National Weight Control Registry (NWCR) (62). NWCR members
have maintained an average loss of approx 30 kg for nearly 6 yr and have become a
valuable resource for those seeking the secrets to weight maintenance. NWCR members
practice many of the behaviors recommended in lifestyle modification treatment. Spe-
cifically, registrants report eating a low-fat diet, exercising regularly, and continuing to
monitor their weight and food intake (63,64).

6. LIFESTYLE MODIFICATION
AND COMMERCIAL WEIGHT-LOSS PROGRAMS

All of the clinical trials of lifestyle modification reviewed in this chapter were con-
ducted in university-based weight-loss centers. The large majority of obese and over-
weight individuals attempting to lose weight, however, are not treated at academic centers.
They are more likely to use do-it-yourself strategies or to enroll in a commercial weight-
loss program. Several programs (e.g., Weight Watchers, Jenny Craig, L.A. Weight Loss)
have incorporated the principles of lifestyle modification in their interventions. These
may include self-monitoring of energy intake and expenditure, the use of structured meal
plans, or regular treatment visits (in group or individual format).

Among commercial weight-loss programs, Weight Watchers has undergone the most
thorough empirical examination. Lowe et al. (65) randomly assigned participants to a
4-wk Weight Watchers program or to a wait-list control group. The wait-list controls
were instructed to use any weight-loss method they desired, other than formal programs.
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At the end of 4 wk, the Weight Watchers group lost significantly more weight than the
control group (1.9 kg vs 0.8 kg, respectively). Those in the Weight Watchers group also
reported greater improvements in quality of life, even after controlling for the amount of
weight lost.

Heshka and colleagues (66,67) conducted a long-term study that illustrated the effec-
tiveness of Weight Watchers. Participants were randomized to receive a 2-yr trial of
Weight Watchers (at no cost) or a self-help program that consisted of two 20-min nutri-
tion sessions and the provision of written resources. Two-year retention was good in both
conditions (Weight Watchers = 71%, self-help = 75%). Using last-observation-carried-
forward analyses, Heshka et al. found that participants assigned to Weight Watchers had
greater weight losses at 6 mo (4.8 kg vs 1.4 kg), 1 yr (4.3 kg vs 1.3 kg), and 2 yr (2.9 kg
vs 0.2 kg) than those in the self-help group.

Weight Watchers participants are encouraged to set goal weights that fall between a
BMI of 20 and 25 kg/m2. (Higher goal weights may be selected for heavier participants
by their physicians.) Lowe et al. (68) surveyed a national sample of successful Weight
Watchers participants 5 yr after reaching their goal. Nearly 19% of participants main-
tained a 10% reduction from initial weight, 42.6% maintained a 5% loss, and 70.3%
remained below their initial weight. These results are encouraging but clearly from a very
select subsample of the program’s most successful participants.

7. NEW DIRECTIONS AND GOALS FOR LIFESTYLE MODIFICATION

Researchers have begun investigating the effects of several additions to traditional
lifestyle modification, as well as alternative methods of delivering treatment. These new
directions, including the recruitment of participants in “teams,” the use of motivational
interviewing, and the use of technology to provide lifestyle modification are discussed
here. The chapter concludes with a discussion of the benefits of lifestyle modification in
reducing obesity-related morbidity.

7.1. Social Support

As discussed previously, lifestyle modification produces larger weight losses when it
is delivered in groups than in individual sessions (58). Recent studies have investigated
the components of social support that improve treatment. Wing and Jeffery (69) recruited
participants either alone or in teams of four (i.e., with three family members or friends).
Participants were randomized to receive a 4-mo trial of lifestyle modification with or
without additional social support strategies (e.g., sitting with team members, intragroup
activities, intergroup competitions), followed by a 6-mo maintenance program. Those
who were recruited in teams and received a social support intervention had significantly
higher retention than each of the other three groups: (1) recruited alone with standard
treatment, (2) recruited alone with standard treatment plus social support, or (3) recruited
in teams with standard treatment. An intent-to-treat analysis revealed a main effect for
recruitment strategy. Participants recruited in teams had a significantly greater weight
loss at 10 mo (7.7 kg) than did those recruited alone (4.3 kg). Weight loss did not differ
as a function of whether participants received (6.2 kg) or did not receive (5.6 kg) the
additional social support intervention. Naturally occurring, but not facilitated social
support, appears to improve weight loss among participants in lifestyle modification.
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Enrolling teams of participants into lifestyle modification is worthy of further
research. Wing and Jeffery’s (69) findings have yet to be replicated. Furthermore, these
authors found no weight-loss differences among groups at 16 mo (i.e., 6 mo after
completing the maintenance program). It appears that natural social support systems
do not inoculate dieters against weight regain. Future research is necessary to discover
whether extended contact with the treatment center delays regain among participants
who enter lifestyle modification with a group of family members or friends.

7.2. Motivational Interviewing
Although the benefits of weight loss are often clear to patients (e.g., improving health,

mobility, quality of life, and appearance), the drawbacks (e.g., the tedium of measuring
portions and keeping food records, restricting intake of many palatable foods) may be
even more salient. Not surprisingly, participation in lifestyle modification frequently
results in ambivalence. Motivational interviewing (MI) is a directive, yet client-centered
approach to behavior change that acknowledges and targets participants’ ambivalence
about making desired changes (70). The approach was developed for the treatment of
substance dependence, but can be readily applied to interventions for other behavioral
disorders.

Smith and colleagues (71) conducted a pilot investigation, in women with type 2
diabetes, of a 16-wk lifestyle modification program, with or without the addition of three
individual MI sessions. Those who received the MI intervention displayed significantly
greater attendance and adherence (i.e., completing food records, monitoring blood glu-
cose) than those in the standard lifestyle group. There were not, however, significant
differences in weight loss between the two groups (MI = 5.5 ± 3.9 kg, standard = 4.5 ±
2.2 kg).

The small sample size (n = 22), short duration of treatment, and lack of follow-up in
this study (71) may account for the lack of differences in weight loss between groups. The
increased attendance and adherence among patients who received the three MI sessions
is promising. Including MI sessions in long-term maintenance programs may be particu-
larly beneficial, given that participants’ motivation to adhere to diet and exercise regi-
mens appear to decline over time. Additional research is needed to determine the value
of MI in lifestyle modification.

7.3. Technology in Lifestyle Modification
Investigators are now examining the Internet as a medium for delivering behavioral

programs for the induction and maintenance of weight loss (see Chapter 23). Initial
results have been promising. Tate and colleagues (72,73) conducted two randomized,
controlled trials of Internet-based weight-loss interventions. In the first (72), partici-
pants received a 6-mo trial of Internet-based education or Internet-based behavior
therapy. Both treatments included one in-person session in which participants were
instructed in behavioral weight-control methods and encouraged to self-monitor their
eating and exercise behavior. Participants in both groups also received instructions for
logging in to a website that directed them to various Internet resources on diet, exercise,
self-monitoring, and other elements of lifestyle modification. Those who received
behavior therapy, in addition, were instructed to submit weekly records of weight,
calorie and fat intake, and physical activity, along with any questions. A therapist sent
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participants weekly feedback and behavior therapy lessons via e-mail. Finally, those
in the behavior therapy group had access to an electronic bulletin board, through which
they could contact other participants. Internet-based behavior therapy produced larger
weight losses than the education program at 3 mo (3.2 kg and 1 kg, respectively) and
6 mo (2.9 kg and 1.3 kg, respectively).

The second study by Tate and colleagues (73) was similar, but the duration was
longer (1 yr), the sample included patients at risk of developing type 2 diabetes, and the
control treatment was more comprehensive. Participants were randomized to a basic
Internet group or to a behavioral e-counseling group. The basic Internet intervention
consisted of one in-person session, the recommendation to self-monitor, access to a
message board and a website with weight-loss tutorials and links that were updated
weekly, and weekly reminders to submit weights. The behavioral e-counseling inter-
vention, additionally, consisted of weekly submission of self-monitoring records,
questions or comments for a therapist, and e-mail responses from a therapist. After 12
mo of treatment, the basic Internet and behavioral e-counseling groups lost 2.0 kg and
4.4 kg, respectively. The difference between groups was significant (p = 0.04).

In both studies by Tate et al. (72,73), the weight losses produced by Internet-based
behavior therapy were approximately half the size of those resulting from traditional
lifestyle modification provided on site. A possible mechanism suppressing weight
losses, suggested by Tate and colleagues, was poor treatment adherence. Behavior
therapy participants in the first study submitted an average of 13.7 weekly self-moni-
toring diaries over the course of 24 wk. As in traditional lifestyle modification, the
completion of food records was a strong predictor of weight loss in participants in
the Internet-based behavior therapy group (r = – 0.50). Perhaps participants felt less
accountability in this intervention, given the interpersonal distance that characterizes
Internet-based communication. It is also possible that participants who seek Internet-
based interventions differ on important variables from those who seek in-person treat-
ment.

Harvey-Berino and colleagues (74) compared on-site and Internet-based weight-
maintenance programs. All participants received 6 mo of on-site lifestyle modification
and were randomly assigned to receive one of three maintenance programs. The first
group received frequent on-site support (i.e., twice-monthly group meetings for 52 wk).
The second group was provided minimal in-person support (i.e., monthly group meet-
ings for 26 wk, followed by 26 wk of no meetings). The third group received Internet
support (i.e., twice-monthly “chat” sessions with other participants and a therapist for
52 wk). Weight losses were equivalent across groups at the end of the 6-mo program
(8, 11, and 9.8 kg, respectively). At the end of the 12-mo maintenance period, however,
participants in the Internet support group maintained a significantly smaller weight loss
(5.7 kg) than participants in the minimal or frequent in-person support groups (10.4 kg
for both).

Internet-based behavior therapy is in its infancy. Early studies have produced mod-
est results, and future research may discover ways of maximizing the induction and
maintenance of weight loss. Given the health benefits of modest weight loss, described
next, even small improvements in the effectiveness of Internet-based behavior therapy
may be sufficient to provide a useful tool for reducing the social and economic costs
of obesity-related health complications.
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8. HEALTH BENEFITS OF MODEST WEIGHT LOSS

Recent studies indicate that a 5 to 10% weight reduction is associated with significant
improvements in blood pressure, cholesterol, and glycemic control (75) (see Chapter 10).
The extent to which these short-term health benefits translate to long-term reductions in
obesity-related morbidity and mortality is the subject of two recent studies and one
ongoing investigation.

The Diabetes Prevention Program (DPP) (76) was a randomized, controlled trial that
compared the effectiveness of placebo, metformin (Glucophage, 850 mg/BID), and
lifestyle modification in preventing the onset of type 2 diabetes among 3200 overweight
individuals with impaired glucose tolerance. The lifestyle modification intervention
was designed to induce a loss of 7% of initial weight and to increase physical activity
to at least 150 min/wk. Participants in the lifestyle modification condition obtained a
maximum weight loss of approx 7 kg and maintained a loss of approx 4 kg at yr 4 of the
trial. Figure 2 displays the results. Lifestyle modification significantly reduced the risk
of developing type 2 diabetes by 58% and 31%, compared with placebo and metformin,
respectively.

A similar trial was conducted in Finland (77). Five hundred twenty-two overweight
adults with impaired glucose tolerance were randomized to receive an individualized
program of diet and exercise, or verbal instruction and a two-page leaflet about diet
and exercise. Those who received the weight loss treatment lost 4.3 ± 5.1 kg at 1 yr and
3.5 ± 5.5 kg at 2 yr. By comparison, participants in the control group lost 0.8 ± 3.7 kg
and 0.8 ± 4.4 at 1 and 2 yr, respectively. As in the DPP, the weight-loss intervention
reduced the risk of developing diabetes by 58%. These two studies provide the strongest
evidence to date of the health benefits of modest weight loss.

A follow-up trial is currently being conducted to determine whether modest weight
loss (�7%) and increased physical activity (�175 min/wk) will decrease mortality from
heart attack and stroke in persons who already have type 2 diabetes. The Look AHEAD
study is the first randomized, prospective trial to examine this issue (78).

Fig. 2. Cumulative incidence of diabetes for participants in the Diabetes Prevention Program. The
diagnosis of diabetes was based on the criteria of the American Diabetes Association. The inci-
dence of diabetes differed significantly among the three groups (p � 0.001 for each comparison).
(Reprinted with permission ref. 76.)
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9. CONCLUSION

This is an exciting time in obesity research. Although the principles of behavior therapy
have not changed substantially over the years, researchers are investigating different
means of applying these principles. Scientists are also discovering that lifestyle modifi-
cation can produce benefits that extend beyond mere weight loss to significant reductions
in health risks. Lifestyle modification will likely occupy a prominent role in future efforts
both to prevent and treat obesity.
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15 Very Low-Calorie Diets
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KEY POINTS

• Very low-calorie diets are potentially safe and very useful in the treatment
of obesity.

• The physician should understand the nutritional constituents of the very
low-calorie diet and be aware of potential medical complications.

• Very low-calorie diets require close monitoring and should always be fol-
lowed by a credible and sustained weight-maintenance program.

1. INTRODUCTION

Very low-calorie diets (VLCDs) have a history of cyclic popularity. Although a VLCD
can be a very effective tool for the rapid mobilization of body fat, both the margin of safety
and the efficacy of this class of diet are limited by their inherent calorie restriction. The
result is a potent weight-management tool that requires close medical monitoring for
adequate safe use. This chapter defines the nutrient range of VLCDs, their history, com-
position, indications, contraindications, effects, side effects, and the appropriate context
for their safe use (Table 1).

2. DEFINITION

VLCDs, also referred to as supplemented fasting, by convention are diets that provide
between 300 and 800 kcal per day. All VLCDs provide enough protein to meaningfully
reduce lean tissue wasting, essential minerals and vitamins, and varying amounts of
carbohydrates and fats. Although some early VLCDs provided as little as 35 g of pro-
tein and 300 kcal, in the last 20 yr most commercial formulations have provided at least
50 g of protein and ranged in daily energy intake between 400 and 600 kcal.

There are two general classes of VLCD: one consisting of common foods with dietary
supplements of minerals and vitamins; the other consisting of a defined formula provid-
ing all nutrients as a beverage taken three to five times per day. The common food VLCD
consists mostly of lean meat, fish, and poultry, whereas the formula VLCD usually
requires the addition of carbohydrate as sugar or modified starch for the sake of palatabil-
ity. The meat-based VLCD provides a modest dose of fat inherent in the food choices,
whereas fat is not always provided in the defined formula diets.
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Depending on the nutrients provided, VLCDs have a varying impact on starvation
metabolism. Those providing less than 50 g of carbohydrate per day result in a state of
nutritional ketosis (defined as serum β-hydroxybutyrate >0.5 mM). Depending on physi-
cal activity level, VLCDs exceeding 50 g of carbohydrate per day usually result in ketone
levels below this threshold. The presence of ketosis during a VLCD has an impact on both
the benefits and side effects anticipated during the diet.

3. HISTORY OF THE VLCD

The medical use of low-carbohydrate weight-loss diets dates back more than a century.
In the 1930s, a food VLCD providing 50 g of protein in less than 400 kcal/d was dem-
onstrated to reduce weight by more than 20 lb (1). In this same time period, however,
some physicians also advocated total fasting supplemented only by noncaloric fluids. In
the post-World War II period, metabolic studies demonstrated that total fasting resulted
in unacceptable losses of lean tissue and organ function, even in severely obese humans
(2). Among other concerns with total fasting, electrolyte imbalances and loss of cardiac
function led physicians to abandon starvation as a therapeutic tool. This insight into the
differentiation of lean tissue and body fat losses directed research attention to the devel-
opment of rapid weight-loss diets that preserved lean tissue.

This interest in functional tissue preservation resulted in a series of studies demonstrat-
ing rapid outpatient weight loss without apparent cardiac harm (3–5). The studies by
Apfelbaum (3) and Genuth et al. (4) used defined amounts of purified protein plus min-
erals and vitamins with protein intakes ranging from 50 to 70 g/d. The study by Bistrian
et al. (5) resulted in a recommendation that protein intake be based on the gender and
stature of the patient, providing protein at 1.5 g/d/kg of ideal body weight. This translates
into protein intakes varying in the range of 80 to 120 g/d for typical adults—substantially
greater than that provided by most defined formulations of the time. In comparative

Table 1
Chapter Overview

1. Introduction
2. Definition
3. History of the VLCD
4. Composition

4.1. Carbohydrate
4.2. Sodium, Potassium, and Trace Minerals
4.3. Fat

5. Indications
6. Contraindications
7. Effects

7.1. Weight
7.2. Obesity-Associated Conditions

8. Side Effects
9. Context of Safe Use

10. Conclusion

3_15_Phin_231_240_F 10/08/2004, 1:53 PM232



Chapter 15 / Very Low-Calorie Diets 233

studies, this higher protein intake has been demonstrated to be more efficacious in main-
taining nitrogen balance (6) and physical performance (7).

A watershed event in the history of VLCDs was the publication of a book The Last
Chance Diet in 1976, which advocated an unmonitored 300 kcal/d diet consisting of
hydrolyzed collagen. This “liquid protein diet” was notably deficient in both the major
and trace minerals, and resulting cardiac dysrhythmias were responsible for the reported
deaths of more than 50 people in the United States (8). Most of these deaths occurred in
people taking the hydrolyzed collagen as their sole source of energy for more than 2 mo.
Electrocardiogram (EKG) findings in affected people who came to medical attention
included low QRS-complex voltage and a prolonged QTc interval. At autopsy, cardiac
atrophy was commonly noted (9).

Although there were questions raised at the time about the inherent safety of ketogenic
weight-loss diets, subsequent human studies demonstrated that cardiac rhythm distur-
bances and EKG changes could be prevented with adequate mineral and trace mineral
supplementation of a ketogenic VLCD (10,11). In addition, it was demonstrated that
submaximal exercise performance was unimpaired after 6 wk and 25 lb of weight loss
with a properly formulated common food (12) or formula (13) VLCD.

This unfortunate set of events surrounding the “liquid protein diet” serves to under-
score the tenuous nutritional adequacy when total energy intake is restricted in the VLCD
range. However, the subsequent research also documented that a properly formulated and
monitored VLCD can be both safe and effective in preserving lean body mass and physi-
cal function across major weight loss.

4. COMPOSITION

4.1. Carbohydrate
As demonstrated by the “liquid protein diet” debacle, a VLCD requires many more

nutrients than just protein to be safe and effective. The optimum protein content remains
a point of debate, with some advocates claiming that added carbohydrate enhances
the protein-sparing effects of a lower protein intake (14). This claim was supported by
the often quoted study by DeHaven et al.; however, this study was flawed by depriving
one group of essential electrolytes. Subsequent studies have shown that providing protein
at 1.5 g/kg reference body weight, as opposed to lower doses ranging from 0.8 to 1.1
g/kg, yields superior functional results across major weight loss (6,7).

The inclusion of carbohydrate in a VLCD remains a topic of debate. There is no
absolute human metabolic requirement for carbohydrate. Its inclusion reduces the degree
of ketosis, and with it the amount of sodium necessary to maintain euvolemia (see Sub-
heading 4.2.). Given, however, that the 2 to 3 g/d of sodium necessary to maintain
euvolemia during ketosis is itself a relatively low salt intake, the anti-natriuretic effects
of adding carbohydrate to a VLCD represents no real advantage. In addition, the pub-
lished evidence does not support the claim that carbohydrate improves the protein-spar-
ing effect of a VLCD over that achieved with an equivalent amount of additional protein.
In the end, the primary driving force for the addition of carbohydrate to a VLCD is the
simple reality that it improves the palatability of a defined formula (i.e., the popular
“shake” mixtures used in lieu of food). It is thus likely that carbohydrate will continue to
be used in defined formula VLCDs, and not be included in the food-based versions.
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4.2. Sodium, Potassium, and Trace Minerals
A characteristic inherent to ketogenic diets is enhanced renal sodium clearance (natri-

uresis), that appears to result from increased renal tubular production of prostaglandin E2.
This is the cause of the early rapid weight loss owing to fluid mobilization in the first 1 to
2 wk of a VLCD, but it can also lead to hypovolemia, dizziness, and syncope if the VLCD
is not supplemented with a modicum of sodium. In addition, prolonged hypovolemia
induces an aldosterone response that leads to chronic potassium wasting with symptoms of
weakness, muscle cramps, and dysrhythmias. Thus, a minimum of 2 to 3 g/d of sodium and
2 g/d of potassium are obligate components of a properly formulated VLCD.

The specific requirements for the other major minerals, calcium, phosphorus, and
magnesium during a VLCD have not been carefully studied. Clinical experience dictates
that the current daily reference intake (DRI) values are probably adequate. These are
usually provided in current commercial VLCD formulations, but they require additional
supplementation with calcium and magnesium during a food-based VLCD. This is also
true for vitamins and trace minerals, with a standard multivitamin with trace minerals
formulated against the DRI values providing adequate intakes of these essential nutrients.

4.3. Fats
An early concern with VLCDs was their lack of adequate essential fatty acids when

used for prolonged periods. In the current era in developed countries where our basic diet
is heavily laden with vegetable oils rich in linoleic acid, however, adipose tissue provides
a fully adequate reserve for the ω-6 essential fatty acids, even after major weight loss (15).
However rapid weight loss depletes adipose tissue of its more limited reserves of ω-3 fats
(16). Given the propensity for the ω-3 fatty acid precursor α-linolenic acid to be β-
oxidized during calorie restriction, however, it is not clear that supplementation with this
ω-3 fatty acid has any net benefit during a VLCD (17).

Another role of dietary fat during a VLCD is to maintain normal functional stimulation
of the gallbladder. A daily intake of 20 g of fat will elicit a cholecystokinin response and
gallbladder contraction, causing it to empty both bile acids and cholesterol into the upper
gastrointestinal tract. We now know that rapid mobilization of adipose triglyceride (TG)
during a VLCD is accompanied by mobilization of cholesterol dissolved in the adipose
lipid stores, and that this occurs at a rate of about 300 mg/d (18). This egress of a
substantial pool of cholesterol via the gallbladder, accompanied by a lack of contractile
stimulation of this organ, is likely the cause of frequent cholelithiasis seen with very low-
fat VLCDs (19).

The inclusion of fat in a VLCD is therefore primarily in the interest of maintaining
normal gallbladder function, as ω-6 essential fatty acid status is not a problem and
depletion of ω-3 fats is difficult to prevent. With a food-based VLCD, cold-water ocean
fish containing a moderate amount of fat that is naturally rich in the ω-3 class may be
beneficial, but repletion of the body’s ω-3 content in adipose reserves is best achieved
with a subsequent maintenance diet rich in these essential fatty acids (provided as fish,
dark green vegetables, and selected nuts and grains).

5. INDICATIONS

The decision of whether the use of a VLCD is warranted for a particular patient
revolves around the balance of the small risks associated with this very restricted diet
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compared to that individual’s risks associated with excess body fat. With a well-formu-
lated diet and appropriate medical monitoring (discussed in Subheading 9), the risks
inherent in a VLCD are low, and its use therefore needs not be unduly restricted. In the
past, arbitrary convention dictated that, to be a candidate for VLCD, a patient needed
to be more than 20% above reference body weight (which translates to a body mass
index [BMI] >27). With the increased awareness of the interaction between obesity and
co-morbidity conditions like type 2 diabetes and hypertension, employing a VLCD for
individuals with BMIs as low as 25 plus at least one comorbidity is reasonable.

Also important in determining appropriate use of a VLCD is the context in which the
diet is used. Although this type of diet can be a very effective tool to induce rapid weight
loss, VLCDs used in isolation have been documented to have little lasting effect on a
person’s weight over a period of years (20). Thus, some form of ongoing maintenance
therapy, be it behavioral/group support or pharmacotherapy, should be anticipated before
undertaking the expense, rigor, and small risks associated with a VLCD. Despite the well-
intentioned patient and physician/therapist assumption that the weight-reduced obese
patient will be motivated to self-regulate his or her weight, such that the reduced weight
induced by a VLCD will be maintained, history shows that this rarely occurs. In the end,
a VLCD does nothing to change the underlying biology that led to the initial weight
accumulation and the typical patient resumes pre-VLCD metabolic set and/or eating
behaviors.

6. CONTRAINDICATIONS

Medical conditions that contraindicate use of a VLCD include type-1 diabetes or any
history of diabetic ketoacidosis, symptomatic cerebrovascular disease, myocardial inf-
arction within the prior 6 mo, unstable angina, active life-threatening malignancy, and
significantly impaired liver function (e.g., serum albumin <32 g/L) or renal function
(e.g., serum creatinine >20 mg/L). In addition, patients who are unable to comprehend
the need for close diet adherence and medical monitoring should be excluded, as should
those with a history of poorly controlled eating disorders, such as anorexia nervosa or
bulimia nervosa.

7. EFFECTS

7.1. Weight
With initiation of a VLCD, prompt and frequently marked weight loss occurs. The

onset within a few days of the natriuresis of fasting and mobilization of liver and muscle
glycogen with its associated intracellular water can result in up to 10 lb of total weight
loss in the first wk. Along with this major fluid egress in the first wk, the actual adipose
tissue loss may total 2 to 3 lb, plus 1 or 2 lb of lean body mass as the body adapts to the
developing nutritional ketosis. By the end of wk 2 of a VLCD, the patient’s fluid and
electrolyte status stabilizes and, given adequate protein and minerals, the loss of lean
body mass ceases. From that time on, the average weekly weight loss ranges from 1.5
lb/wk for the shorter person with little activity to 3 lb/week for a taller and more active
person.

The total weight loss achievable with a VLCD varies greatly depending on a number
of factors such as initial weight, the degree of support provided to the patient, and the
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duration of diet use. If used for sustained periods of 4 to 5 mo, a majority of appropriately
selected patients will adhere to a VLCD and achieve mean losses in the 50 to 60 lb range
(21). Interestingly, if the VLCD is interrupted even briefly during a major weight-loss
effort, resumption of the diet proves to be very difficult for unknown reasons (22).

Most patients on a VLCD report a reduced perceived need to eat within the first week
or two of the diet. This effect usually persists for a number of months as long as the diet-
induced nutritional ketosis is not interrupted by increased carbohydrate. This effect has
been difficult to quantify using an objective metric, owing in part to the variable percep-
tions of patients. Some report it as decreased hunger, whereas others note that hunger
persists, but that they are better able to resist it.

7.2. Obesity-Associated Conditions
A number of medical conditions improve markedly upon initiation of a VLCD (see

Chapter 10). Type 2 diabetes usually responds with marked improvement in blood sugar,
often requiring early reduction or cessation of injected insulin or oral agents. Analogously,
patients with hypertension experience prompt improvement in blood pressure requiring
withdrawal of medication. This is especially true of patients taking diuretics, for whom
reduction in dosage or cessation is usually necessary in the first week of the diet.

Among the blood lipids, the most consistent response is seen in the serum TGs, which
demonstrate a sharp and sustained decline in most patients. The typical response of serum
cholesterol to a VLCD is an initial decline in total cholesterol, coming mostly from a
reduction in the low-density lipoprotein (LDL) fraction. This reduction in serum choles-
terol usually persists for the first 2 to 3 mo of a VLCD. However, when a patient’s weight
loss exceeds 30 lb, continuation of the VLCD is often accompanied by a rise in the LDL
cholesterol, sometimes to the point that the total cholesterol exceeds the patient’s initial
value (18). This hypercholesterolemic response to major weight loss is the result of
resident cholesterol being mobilized out of the shrinking adipose TG pool. This effect is
transient, ceasing when the patient’s weight stabilizes after completion of the VLCD.
Because the transient elevation is driven by existing cholesterol coming from adipose
stores, Z-hydroxy-Z-CoA reductase inhibitors are relatively ineffective against this
mechanism.

In light of the recent interest in low-grade inflammation associated with both heart
disease (23) and obesity (24), the effect of a ketogenic diet on biomarkers of inflammation
is worth noting. In one study in healthy male athletes given a weight-maintaining ketoge-
nic diet, the total white blood cell count declined 15% in 4 wk (25). A comparative study
of the Atkins diet vs a balanced weight-loss regimen demonstrated decreases in serum
amyloid A and serum C-reactive protein with the ketogenic diet (26). Although weight
loss itself has the potential to reduce inflammatory mediators such as tumor necrosis
factor-α and leptin produced in adipose tissue, carbohydrate-restricted diets appear to
have both independent and more pronounced effects on this class of disease biomarkers.

8. SIDE EFFECTS

There are two groupings of VLCD side effects, based on when they occur during the
VLCD. Those that occur initially during adaptation to carbohydrate restriction and
nutritional ketosis are either transient or respond promptly to intervention. The most
common among these is the combination of weakness, fatigue, and lightheadedness.
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Although there is a modest reduction in peak aerobic performance in the first week or
two of a VLCD (12), orthostatic symptoms (noted in Subheading 4.2.) occurring during
normal daily activities are the result of the combination of diet-induced natriuresis and
an inadequate sodium intake. Thus, these symptoms can be prevented by the routine
addition of 2 to 3 g/d of sodium (taken as bouillon) in all patients not requiring continued
diuretic medication, along with attention to adequate dietary potassium.

Most patients starting on a VLCD also note greater sensitivity to cold, and this is
associated with a 10% reduction in resting metabolic rate (13). This is the result of the
severe energy restriction, and returns to normal when the VLCD is stopped. This effect
of the VLCD on resting metabolism is not reversed with exercise (13) and cannot be
safely overcome with the addition of exogenous thyroid hormone.

Constipation can also occur during a VLCD. This is owing in part to the low fiber
content of many formulations, but it is usually exacerbated by dehydration. If increasing
fluid intake to a minimum of 2 L/d does not resolve it, then a carbohydrate-free fiber
supplement can be used.

Muscle cramps sometimes occur either early or late in treatment with a VLCD. They
are more common in people with a history of diuretic medication use or prior heavy
ethanol consumption. In almost all cases, they respond promptly to supplementation with
200 mEq/d of slow-release magnesium chloride, suggesting prior depletion of this essen-
tial mineral as the root cause.

In patients with a history of gout, an attack of this acute arthritis can be induced during
initiation of the VLCD. The mechanism for this effect of ketogenic diets is the compe-
tition between β-hydroxybutyrate and uric acid for excretion in the renal tubule. This
process induces a transient rise in serum uric acid in the first few weeks of a VLCD, during
which time those patients prone to gout are at risk of an attack. With the subsequent
adaptation to nutritional ketosis, however, the renal handling of uric acid returns to
normal and the risk of an acute attack subsides. This can be managed by prophylaxis with
allopurinol in selected patients with a history of gout, or by treatment of the acute event
with a nonsteroidal anti-inflammatory drug (NSAID).

As noted previously, the gallbladder experiences an increased flux of cholesterol dur-
ing rapid weight loss (see Subheading 4.3.). This is best managed by maintaining enough
daily fat intake (>20 g/d) to prevent cholestasis. Given the typical patient’s net oxidation
of 150 to 200 g/d of body fat, this modest dietary fat intake does not significantly impact
the rate of weight loss. In addition, patients deemed high risk because of prior history of
or existing gallstones can be treated prophylactically with ursodeoxycholic acid (28).

Late-onset side effects can include dry skin, hair loss, and loss of normal menstrual
cycles in women. All of these are self-limited and can be treated symptomatically or by
physician reassurance, and they routinely resolve when the VLCD is stopped.

9. CONTEXT OF SAFE USE

Because of the narrow margin of nutrient adequacy caused by the severe energy
restriction of a VLCD, this type of diet should only be employed in the context of careful
patient screening and monitoring by an experienced physician. Initial patient screening
should evaluate the patient for the presence of exclusion criteria. This evaluation requires
a medical history, physical examination, EKG, blood chemistries, and a complete blood
count.
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Routine monitoring should include weekly weight and blood pressure determinations
and assessment for subjective side effects. Blood chemistries should be repeated monthly,
or more frequently, if abnormalities are identified in electrolytes or organ function.

Although slow weight loss may be to the result of nonadherence to the VLCD, it
can also occur transiently owing to exercise-induced muscle soreness or fluid retention
associated with concurrent NSAID use. After the first week, weight loss exceeding an
average of 3 lb/wk is a medical concern, and warrants evaluation of potential inappropri-
ate diuretic use or nonconsumption of the VLCD. Patients need to understand that speed-
ing weight loss by not consuming the prescribed nutrients sacrifices lean body mass and
function, putting both their health and their potential to subsequently maintain the loss
at risk.

10. CONCLUSION

A VLCD is potentially a safe and very useful tool in the treatment of obesity. But just
as an engine is of little value as transportation unless it is incorporated into a complete
automobile, a VLCD by itself cannot be regarded as effective therapy. Its value in treat-
ment of obesity is thus highly context-dependent. Its use requires close monitoring, and
it should always be followed by a credible and sustained weight-maintenance program.
Further progress in understanding the biology underlying excess adipose tissue accumu-
lation should lead to effective and safe methods to suppress weight regain, at which time
the VLCD will be a useful first step in the long-term treatment of the severely obese.
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16 Pharmacotherapy of Obesity

George A. Bray

KEY POINTS

• Patients with body mass index (BMI) of 30 kg/m2 or more or no less than 27
kg/m2 with a cormorbid condition are potential candidates for pharmaco-
therapy.

• Drugs to treat obesity can be divided into three groups: those that reduce food
intake, those that alter metabolism, and those that increase thermogenesis.

• Present obesity pharmacotherapies result in modest weight loss on average.
• Patients who are motivated to undertake concurrent lifestyle change may

receive health benefits from the additional weight loss that accompanies
medication use.

1. INTRODUCTION

Medicating for treatment of obesity can be a useful adjunct to diet and exercise and can
help selected patients achieve and maintain meaningful weight loss. A report from the
Heart, Lung and Blood Institute of the National Institutes of Health entitled Clinical
Guidelines on the Identification, Evaluation, and Treatment of Overweight and Obesity
in Adults—The Evidence Report (1) emphasizes the need for physicians to address obe-
sity in their patients. This report sanctions the clinical use of weight loss drugs approved
by the US Food and Drug Administration (FDA) for long-term use as part of a concomi-
tant lifestyle-modification program. Appropriate patients include those who have been
unsuccessful in previous weight-loss attempts and whose BMI exceeds 27 kg/m2 who
have associated conditions such as diabetes, hypertension, or dyslipidemia, or whose
BMI exceeds 30 kg/m2. Still, for many physicians, treatment of obesity is not a routine
part of their clinical practices, in part because of the stigma associated with medication
usage.

Drug treatment for obesity has been tarnished by a number of unfortunate problems
(2). Since the introduction of thyroid hormone to treat obesity in 1893, almost every drug
that has been tried in obese patients has lead to undesirable outcomes that have resulted
in their termination. Thus, caution must be used in accepting any new drugs for treatment
of obesity, unless the safety profile would make it acceptable for almost everyone (see
Chapter 24).
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An additional serious negative aspect to the use of drug treatment for obesity is the
negative halo spread by the addictive properties of amphetamine (3). Amphetamine stands
for α-methyl-phenethylamine. It is indicated for narcolepsy and attention deficit disorder,
but it is also addictive. It reduces food intake, but it is not recommended for obesity
management. The addictiveness of amphetamine is probably related to its effects on
dopaminergic neurotransmission. On the other hand, its anorectic effects appear to result
from modulation of noradrenergic neurotransmission. Drugs such as phentermine,
diethylpropion, fenfluramine, sibutramine, and the antidepressant venlafaxine are all
β-phenethylamines. Phentermine and diethylpropion are sympathomimetic amines, like
amphetamine, but differ from amphetamine in having little or no effect on dopamine
release or reuptake at the synapse. Abuse of either phentermine or diethylpropion is
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3.1.2. Efficacy

3.1.2.1. Phentermine, Diethylpropion, Benzphetamine, and Phendimetrazine
3.1.1.2. Sibutramine
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Table 1 (Continued)
Chapter Overview
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4.2.1. Androgens and Androgen Antagonists

4.2.1.1. Dihydroepiandrosterone
4.2.1.2. Testosterone

5. Comparison of Available Drugs
6. Drugs That Increase Energy Expenditure

6.1. Ephedrine and Caffeine
6.1.1. Pharmacology
6.1.2. Efficacy
6.1.3. Safety

6.2. β3-Adrenergic Receptor Agonist in Early Stages of Drug Development
7. Herbal Preparations for Treatment of Obesity

7.1. Chromium Picolinate
7.2. Garcinia Cambogia
7.3. Chitosan
7.4. Ephedra (Ma Huang) and Caffeine (Guarana or Kola Nut)

8. Conclusion

rare (2). Fenfluramine is also a β-phenethylamine, but it has no effect on reuptake or
release of either norepinephrine or dopamine in the brain. Fenfluramine is a potent
serotonin releaser and it inhibits monoamine reuptake; its effect on dopamine is minimal
and it partially inhibits serotonin reuptake. There have been no reports of addiction to
fenflur-amine. Sibutramine has no evident abuse potential (4). Thus, derivatives of β-
phen-ethylamine have a wide range of pharmacologic effects and highly variable poten-
tial for abuse. However, if examined uncritically, they could all be lumped with
“amphetamine” and carry its negative halo. It is thus misleading to use “amphetamine-
like” in reference to appetite-suppressant β-phenethylamine drugs except amphetamine
and methamphetamine because of the negative linguistic images and inaccurate linguis-
tic content.
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A third issue surrounding drug treatment of obesity is the negative attitude that results
when patients relapse after successful treatment. The perception arises that the drugs are
ineffective because weight regain occurs when drug treatment is stopped (5). Cure for
obesity is rare, and treatment is thus aimed at palliation. As clinicians, we do not expect
to cure such diseases as hypertension or hypercholesterolemia with medications. Rather,
we expect to palliate them. When the medications for any of these diseases are discon-
tinued, we expect the disease to recur. This means that medications only work when used.
The same arguments apply to medications used to treat overweight. It is a chronic,
incurable disease for which drugs only work when used.

Reports of valvular heart disease associated with the use of fenfluramine, dexfen-
fluramine, and phentermine have provided the most recent ammunition for those who
disapprove of treating obesity with medications (6–8). This is an example of the “law of
unintended consequences.” The reports of valvulopathy in patients treated with
fenfluramine or dexfenfluramine were totally unexpected. Thankfully, the extent of the
problem has not proven to be as great as first suspected (8). It is now recognized that risk
for valvulopathy associated with fenfluramine is associated with duration of exposure to
the medication (8) and that the lesions are likely to remit off medication (9,10). The
finding, however, will add caution when any future drugs are marketed to treat obesity
and will provide support for those who believe drug treatment of obesity is inappropriate
and risky.

The final issue to address is the plateau of weight that occurs with all treatments for
obesity (11–17). Figure 1 shows the weight loss that can be achieved by various treat-
ments in relation to the expectations of patients when they enter treatment. At the begin-

Fig. 1. Relation of plateaued weight during treatment for obesity and participant expectations in
a weight-loss program. The left-hand ordinate shows the percent weight loss for each treatment.
The right-hand ordinate shows the cut points for weight-loss expectations for each category. Only
surgical treatment (17) produced a “dream” level of weight loss. The combination of fenfluramine
and phentermine (2,3) produced acceptable weight loss, but the other treatments, including ephe-
drine combined with caffeine (16), phentermine (14), meal replacement (13), orlistat (12), and
sibutramine (11) left patients disappointed.
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ning of treatment a weight loss of less than 15% is considered unsatisfactory by most
obese patients (18). This is a discrepancy in the amount of weight loss that is cosmetically
desired and the amount of weight loss that will produce health benefits. Yet the reality
is that none of the treatments, except gastric bypass (see Chapter 20) (17), produce a
consistent weight loss of more than15%. When weight loss plateaus at a level above their
desired cosmetic goal, patients usually blame the treatment. The perceived loss of effec-
tiveness often leads patients to terminate treatment with the inevitable slow regain of the
weight that had been lost.

In weighing the options regarding treatments for obesity, physicians must be cogni-
zant of these barriers to success. It is against these limitations that we review currently
available medications (see Table 1).

2. MECHANISMS FOR DRUG TREATMENT OF OBESITY

Obesity results from an imbalance between energy intake (EI) and energy expenditure
(EE). Drugs can shift this balance in a favorable way by reducing food intake (EI),
altering metabolism, and/or by increasing EE. These three mechanisms will be used to
classify the drugs used for treating obesity (2,19).

2.1. Reducing Food Intake
2.1.1. NEUROTRANSMITTERS IN THE CENTRAL NERVOUS SYSTEM

2.1.1.1. MONOAMINES AND AMINO ACIDS

2.1.1.1.1. Norepinephrine

A number of monoamines and neuropeptides are known to modulate food intake. Both
noradrenergic receptors and serotonergic receptors have served as the site for clinically
useful drugs to decrease food intake (2,15) (Table 2). Activation of the α1- and β2-
adrenoceptors decreases food intake. On the other hand, activation of the α2-adrenoceptor
in experimental animals increases food intake. Direct agonists and drugs that release
norepinephrine (NE) or block NE reuptake at the neuronal junction can activate one or
more of these receptors depending on where the NE is released. Phenylpropanolamine
(PPA) is an α1-agonist formerly used for weight loss, that decreases food intake by acting
on α1-adrenergic receptors in the paraventricular nucleus (PVN). The weight gain, seen
in patients treated with α1-adrenergic antagonists for hypertension or prostatic hypertro-
phy, indicates that the α1-adrenoceptor is clinically important in regulation of body
weight. Stimulation of the β2-adrenoceptor by NE or agonists like terbutaline, clenbuterol,
or salbutamol reduces food intake. The weight gain in patients treated with some β2-
adrenergic antagonists also indicates that this is a clinically important receptor for regu-
lation of body weight.

2.1.1.1.2. Serotonin

The serotonin receptor system consists of seven families of receptors. Stimulation of
receptors in the hydroxytryptamine 5-HT1 and 5-HT2 families produces the major effects
on feeding. Activation of the 5-HT1A receptor increases food intake but this acute effect
is rapidly downregulated and is not clinically significant in control of body weight.
Activation of the 5-HT2C and possibly 5-HT1B receptor decreases food intake. Direct
agonists, such as quipazine, or drugs that block serotonin reuptake, such as fluoxetine,
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sertraline, or fenfluramine, will reduce food intake by acting on these receptors or by
providing the serotonin that modulates these receptors.

2.1.1.1.3. Amino Acids

Several amino acids act as neurotransmitters within the central nervous system (CNS).
From the perspective of this chapter, γ-aminobutyric acid (GABA) is the most important.
This amino acid binds to two different receptors, one that is coupled to a chloride channel
and the other generates cyclic nucleotides. The GABAA receptor is a pentameric structure
that also has binding sites for the benzodiazepines. GABAA can increase or decrease food
intake, depending on the brain-stem site of action. This receptor may be the site for
modulation of several drugs that increase or decrease food intake.

2.1.1.1.4. Cannabinoids

Some of the cannabinoids isolated from the cannabis species (marijuana) reduce food
intake by acting on central receptors (see Subheading 3.4.2.).

2.1.1.2. CNS PEPTIDES

2.1.1.2.1. Neuropeptide Y

Neuropeptide Y (NPY), a 36 amino acid peptide that is widely distributed in the CNS,
is one of the most potent activators of the hunger system. The peptide involved in feeding
is produced in the arcuate nucleus and is released to activate NPY receptors in the PVN.
There are four receptors (1, 2, 4 and 5) for this peptide; and both Y-1 and Y-5 have been
implicated in feeding.

2.1.1.2.2. Melanocortin Modulators

Proopiomelanocortin is a large peptide precursor formed during posttranslational
processing of several biologically active peptides, including adrenocorticotrophic hor-
mone, lipotropin, and α-melanocyte stimulating hormones (α-MSH. α-MSH released
in the brain reduces food intake through interaction with melanocortin receptors 3 and 4.

Table 2
Mechanisms That Reduce Food Intake

System Mechanism Example

Noradrenergic α1-Agonist Phenylpropanolamine
α2-Antagonist Yohimbine
β2-Agonist Clenbuterol
Stimulate norepinephrine release Phentermine
Block norepinephrine reuptake Mazindol

Serotonergic 5-HT1B or 5-HT1C Agonist Metergoline
Stimulates 5-HT release Fenfluramine
Serotonin reuptake inhibitor Fluoxetine

Dopaminergic D-2 Agonist Apomorphine

Mixed monoaminergic Norepinephrine, serotonin, Buproprion
and dopamine reuptake inhibitor Sibutramine

Histaminergic H-1 Antagonist Chlorpheniramine
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A naturally occurring antagonist to α-MSH, agouti-related peptide (AGRP) is a biologi-
cal inhibitor of α-MSH. Overexpression of AGRP through genetic engineering produces
obesity in animals.

2.1.1.3. GASTROINTESTINAL PEPTIDES

2.1.1.3.1. Ghrelin

Ghrelin is a 28 amino acid peptide with an octanoyl linkage. It is released from the
stomach and is the natural agonist for the growth hormone secreteagogue receptor. It is
a potent stimulator of food intake in experimental animals and humans.

2.1.1.3.2. Amylin

Amylin is co-secreted with insulin from the β-cell of the pancreas. In experimental
animals exendin, an analogue of amylin, was shown to reduce food intake.

2.1.1.3.3. Polypeptide YY

Polypeptide YY (PYY) (3-36) is named because of the tyrosine amino acids at each
end of the peptide chain. PYY is released from the gastrointestinal (GI) track and reduces
food intake in experimental animals and in human beings.

2.1.1.3.4. Cholecystokinin

Cholecystokinin was one of the earliest GI peptides to be isolated and was one of the
first to be shown to affect feeding. Acting through cholecystokinin receptor A, this
peptide produces dose-dependent decreases in food intake in experimental animals and
human beings.

2.1.1.3.5. Glucagon-Like Peptide-1

The precursor of glucagon can be processed into several forms, including the 9-36
amino acid derivative called glucagon-like peptide-1. When administered to human
beings, this peptide will reduce food intake and stimulate insulin release from the β-cell
of the pancreas.

2.1.1.4. ADIPOSE TISSUE

2.1.1.4.1. Leptin

Leptin, isolated by molecular cloning in 1994 (20), changed the biological understand-
ing of food intake. This large peptide is formed primarily in adipose tissue where it is
released into the circulation in direct relation to the amount of fat tissue in the body. It
acts on receptors in the brain to reduce food intake and to stimulate the sympathetic
nervous system.

2.2. Altering Metabolism
Excess fat is the visible sign of obesity. Metabolic strategies have been directed at pre-

absorptive and postabsorptive mechanisms for modifying fat or carbohydrate absorption
or metabolism. Preabsorptive mechanisms that influence digestion and absorption of
macronutrients provide the mechanism of action for orlistat, a drug that inhibits intestinal
digestion of fat and lowers body weight. The second strategy is to affect intermediary
metabolism. Enhancing lipolysis, inhibiting lipogenesis, and affecting fat distribution
between subcutaneous and visceral sites are strategies that can be developed (2,21).
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2.3. Increasing Energy Expenditure
Increasing EE through exercise would be an ideal approach to treating obesity. Drugs

that have the same physiological thermogenic consequences as exercise could provide a
useful pharmaceutical alternative for treating this intractable problem (2,20).

3. DRUGS THAT REDUCE FOOD INTAKE

Table 3 summarizes the effects of a number of drugs that are currently available in the
United States to treat obesity (2,21). They are discussed in more detail in this section.

3.1. Sympathomimetic Drugs Approved by the FDA to Treat Obesity
3.1.1. PHARMACOLOGY

The sympathomimetic drugs are grouped together because they can increase blood
pressure (BP) and, in part, act like NE. Drugs in this group work by a variety of mecha-
nisms including the release of NE from synaptic granules (benzphetamine, phendi-
metrazine, phentermine, and diethylpropion), the blockade of NE reuptake (mazindol),
or blockade of reuptake of both NE and 5-HT (sibutramine).

All of these drugs are absorbed orally and reach peak blood concentrations within a
short time. The half-life in blood is also short for all except the two pharmacologically
active metabolites of sibutramine, which have a long half-life (2). Although the two

Table 3
Drugs Approved by the US Food and Drug Administration for Treatment of Obesity

Drug Trade names Dosage DEA schedule Cost per day

Pancreatic lipase inhbitor approved for long-term use

Orlistat Xenical 120 mg tid before meals — $3.56/d

Norepinephrine-serotonin reuptake inhibitor approved for long-term use

Sibutramine Meridia 5–15 mg/d IV
Reductil $2.98–$3.68

Noradrenergic drugs approved for short-term use

Diethylpropion Tenuate 25 mg tid IV $1.27–$ 1.52
Tepanil
Tenuate Dospan 75 mg q AM

Phentermine Adipex 15–37.5 mg/d IV $0.67–$1.60
Fastin
Oby-Cap 15–30 mg/d
Ionamin slow
   release $1.75–$2.01

Benzphetamine Didrex 25–50 mg tid III $1.19–$2.38

Phendimetrazine Bontril 17.5–70 mg tid III $1.20–$5.25
Plegine
Prelu-2 105 mg qd.
X-Trozine

DEA, Drug Enforcement Agency.
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metabolites of sibutramine are active, this is not true for the metabolites of other drugs
in this group. Liver metabolism inactivates a large fraction of these drugs before excre-
tion. Side effects include dry mouth, constipation, and insomnia. Food intake is sup-
pressed either by delaying the onset of a meal or by producing early satiety. Sibutramine
and mazindol have both been shown to increase thermogenesis (23–26).

3.1.2. EFFICACY

The criterion used by the FDA for the efficacy of appetite-suppressing drugs is dem-
onstration in randomized double-blind placebo-controlled clinical trials of statistically
significant weight loss that is 5% below the placebo group (2). A decrease in weight that
is 10% below baseline and significantly greater than placebo is the major criterion for the
European Committee on Proprietary Medicinal Products. Clinical trials of sympathomi-
metic drugs done before 1975 were generally short term because it was widely believed
that short-term treatment would “cure obesity” (2,27). This was unfounded optimism, but
because the trials were of short duration, and often crossover in design, they provided
little long-term data. In this review, we focus on longer-term trials lasting 24 wk or more
and only those trials in which there is an adequate control group.

3.1.2.1. PHENTERMINE, DIETHYLPROPION, BENZPHETAMINE, AND PHENDIMETRAZINE

Table 4 provides a summary of the long-term clinical trials on the first generation of
sympathomimetic drugs (2,19,28–33). The best and one of the longest of these clinical
trials lasted 36 wk and compared placebo treatment with continuous phentermine or
intermittent phentermine (Fig. 2) (14). Both continuous and intermittent phentermine
therapy produced more weight loss than did placebo. In the drug-free periods, the patients
treated intermittently slowed their weight loss only to lose more rapidly when the drug
was reinstituted.

The US Drug Enforcement Agency classifies phentermine and diethylpropion as
schedule IV drugs and benzphetamine and phendimetrazine as schedule III drugs. This
regulatory classification indicates the government’s belief that they have the potential for
abuse, although this potential appears to be very low. Phentermine and diethylpropion are
only approved for a “few weeks” use, which is usually interpreted as up to 12 wk. Weight
loss with phentermine and diethylpropion persists for the duration of treatment, suggest-
ing that tolerance does not develop to these drugs. If tolerance were to develop, the
drugs would be expected to lose their effectiveness or require increased amounts of drug
for patients to maintain weight loss. This does not occur. Of the agents in this group,
phentermine is prescribed most frequently in the United States, probably because it is
inexpensive, since it is no longer protected by patents. Phentermine is not available in
Europe. A recent review in a prestigious journal (34) recommends obtaining written
informed consent if phentermine is prescribed for longer than 12 wk, because this is off-
label usage and there are too few published reports on the use of phentermine for long-
term use.

3.1.2.2. SIBUTRAMINE

In contrast to the sympathomimetic drugs in Table 4, sibutramine has been exten-
sively evaluated in several multicenter trials lasting 6 to 24 mo that are summarized in
Table 5 (11,35–47). In a clinical trial lasting 8 wk, sibutramine produced a dose-depen-
dent weight loss with doses of 5 and 20 mg/d (48). Several long-term, randomized,
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placebo-controlled, double-blind clinical trials have been conducted in men and women
of all ethnic groups with ages ranging from 18 to 65 yr and with a BMI between 27 kg/
m2 and 40 kg/m2. In a 6-mo dose-ranging study of 1047 patients, 67% achieved a 5%
weight loss and 35% lost 10% or more. Data from this multicenter trial is shown in
Fig. 3 (36). There is a clear dose-response in this 24-wk trial, and regain of weight
occurred when the drug was stopped, indicating that the drug remained effective when
used. Nearly two-thirds of the patients treated with sibutramine lost more than 5% of
their body weight from baseline and nearly one-third lost more than 10%. In a study of
patients who were randomized to 10 mg/d of sibutramine or placebo, and behavioral
program after initially losing weight after a very low-calorie diet, sibutramine produced
additional weight loss (16% from baseline at 1 yr), whereas the placebo-treated patients
regained weight (37).

A number of observations about sibutramine can be drawn from the Sibutramine Trial
of Obesity Reduction and Maintenance (STORM) trial (39), but the effect of sibutramine
in aiding weight maintenance is most persuasive. Seven centers participated in the STORM
trial in which patients were initially treated open-label with 10 mg/d of sibutra-mine for
6 mo (Fig. 4). Those patients who lost more than 5% (and 77% of enrolled patients met
this goal) were then randomized two-thirds to sibutramine and one-third to placebo. During
the 18-mo double-blind portion of the trial, the placebo-treated patients steadily regained
weight, maintaining only 20% of their weight loss at the end of the trial. In contrast, the
subjects treated with sibutramine maintained their weight for 12 mo and then regained an
average of only 2 kg, thus maintaining 80% of their initial weight loss after 2 yr (39).
Despite that sibutramine-treated patients had lost several kilograms more than the pla-
cebo-treated patients at the end of the 18 mo of controlled observation, the mean BP of the
sibutramine-treated patients was still higher than that of placebo-treated patients.

Fig. 2. Comparison of weight loss with continuous and intermittent therapy using phentermine
(14). Overweight patients were randomized to perceive either placebo or one of two dosing
regimens with phentermine. One regimen provided 15 mg/d each morning for 9 mo and the other
provided 15 mg/d for 1 mo and then 1 mo of no treatment. (From ref. 14. Reprinted with permission
from the BMJ Publishing Group.)
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Fig. 3. Dose-related weight loss with sibutramine. A total of 1047 patients were randomly assigned
to receive placebo or one of six doses of sibutramine in a double-blind fashion for 6 mo. By the
end of the trial, weight loss had plateaued for most doses. When the drug was discontinued at
6 mo, weight was regained, indicating that the drug remained effective during treatment. (From
ref. 36. Reprinted with permission from the North American Association for the Study of Obesity.)

Fig. 4. Sibutramine Trial of Obesity Reduction and Maintenance (STORM) (39). Patients were
initially enrolled in an open-label fashion and treated with 10 mg/d of sibutramine for 6 mo. Those
who lost more than 5% were then randomized two-thirds to sibutramine and one-third to placebo.
Placebo-treated patients steadily regained weight, maintaining only 20% of their weight loss at the
end of the trial, whereas subjects treated with sibutramine maintained their weight for 12 mo and
then regained an average of only 2 kg. (From ref. 39. Reprinted with permission from Elsevier.)
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254 Part III / Obesity

Fig. 5. Intermittent and continuous treatment with sibutramine (43). Patients who had lost 2% or
2 kg after 4 wks of treatment with 15 mg/d of sibutramine were randomized to placebo as continued
sibutramine vs sibutramine prescribed intermittently (wk 1–12, 19–30, and 37–48). Both
sibutramine treatment regimens gave equivalent results and were significantly better than placebo.
(From ref. 43. Copyright © 2001. American Medical Association. All rights reserved.)

Sibutramine, given continuously for 1 yr, has been compared to placebo and
sibutramine given intermittently (43). In this study (Fig. 5), patients who had lost 2% or
2 kg after 4 wk of treatment with sibutramine (15 mg/d) were randomized to placebo,
continued sibutramine or sibutramine prescribed intermittently (wk 1–12, 19–30, and
37–48). Both sibutramine treatment regimens gave equal results and were significantly
better than placebo. As illustrated in Fig. 5, the effect of stopping sibutramine results in
small increases in weight, which is then reversed when the medication is restarted.

Four clinical trials document sibutramine use in patients with diabetes. One was for
12 wk (49) and the other three were for 24 wk (43–45) (Table 5). In the 12-wk trial,
diabetic patients treated with sibutramine (15 mg/d) lost 2.4 kg (2.8%) compared to 0.1
kg (0.12%) in the placebo group (49). In this study, hemoglobin (Hb)A1c fell –0.3% in
the drug-treated group and remained stable in the placebo-treated group. In the study by
Gokcel et al. (45), 60 female patients who had poorly controlled glucose levels (HbA1c
>8%) on maximal doses of sulfonylureas and metformin were randomly assigned to
sibutramine 10 mg twice daily or placebo. The weight loss at 24 wk was –9.6 kg in the
sibutramine-treated patients and –0.9 kg in those on placebo. The improvements in
glycemic control were equally striking. In the sibutramine-treated patients, HbA1c fell
–2.73% compared with –0.53% with the placebo. Insulin levels fell –5.66 U/mL com-
pared with –0.68 for placebo and fasting glucose fell –124.88 mg/mL compared with –
15.76 mg/mL for placebo. Although the weight loss in most studies of patients with
diabetes does not appear as great as in nondiabetic patients, all of the studies found that
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the percentage of patients who achieved weight loss of at least 5% from baseline was
significantly greater than placebo. In all studies, the degree of weight loss corresponds
to the degree of improvement in glycemic control.

Two trials have been reported using sibutramine to treat hypertensive patients over
1 yr (11,47) (Table 5), and two additional studies provide data on 12 wk of treatment
(50,51). In all instances, the weight-loss pattern favors sibutramine. However, except
for one study (51), mean weight loss, although favorable, was associated with mean BP
increases. In a 3-mo trial, all patients were receiving β-blockers with or without thia-
zides for their hypertension (50). The sibutramine-treated patients lost –4.2 kg (4.5%),
compared to a loss of –0.3 kg (0.3%) in the placebo-treated group. Mean supine and
standing diastolic (DBP) and systolic BP (SBP) were not significantly different between
drug-treated and placebo-treated patients. Heart rate, however, increased 5.6 ± 8.3
(M ± SD) beats per minute (bpm) in the sibutramine-treated patients as compared to
an increase in heart rate of +2.2 ± 6.4 (M ± SD) bpm in the placebo group. McMahon
et al. (11) reported a 52-wk trial in hypertensive patients whose BP was controlled with
calcium channel blockers with or without β-blockers or thiazides (Table 5). Sibutramine
doses were increased from 5 to 20 mg/d during the first 6 wk. Weight loss was signifi-
cantly greater in the sibutramine-treated patients, averaging –4.4 kg (4.7%) as compared
with –0.5 kg (0.7%) in the placebo-treated group. DBP decreased –1.3 mmHg in the
placebo-treated group and increased by 2.0 mmHg in the sibutramine-treated group. The
SBP increased 1.5 mmHg in the placebo-treated group and by 2.7 in the sibutramine-
treated group. Heart rate was unchanged in the placebo-treated patients, and increased
4.9 bpm in the sibutramine-treated patients (11). One small study in eight obese men
demonstrated that an aerobic exercise program mitigated the adverse BP effects of
sibutramine (52).

Because the dose of sibutramine influences the amount of weight loss with the drug
(35,36), the intensity of the behavioral component is also likely to have an effect. This
is readily demonstrated in a study by Wadden (53). With minimal behavioral inter-
vention, the weight loss in that study was about 5 kg over 12 mo. When group counseling
to produce behavior modification was added to sibutramine, the weight loss increased to
10 kg, and when a structured meal plan using meal replacements was added to the
medication and behavior plan, the weight loss increased further to 15 kg (53). This
indicates that the amount of weight loss observed during pharmacotherapy is, in part, the
result of the intensity of the behavioral approach.

Sibutramine is available in 5-, 10-, and 15-mg strengths; 10 mg/d as a single daily dose
is the recommended starting dosage with titration up or down based on response. Doses
larger than 15 mg/d are not recommended by the FDA. The chance of achieving mean-
ingful weight loss can be determined by the response to treatment in the first 4 wk.
In one large trial (36) of the patients who lost 2 kg (4 lb) in the first 4 wk of treatment,
60% achieved a weight loss of more than 5%, compared to less than 10% of those who
did not lose 2 kg (4 lb) in 4 wk (36). Except for BP, weight loss with sibutramine is
associated with improvement in profiles of cardiovascular risk factors. Combining data
from 11 studies on sibutramine showed a weight-related reduction in triglyceride (TG),
total cholesterol, and low-density lipoprotein cholesterol (LDL-C) and a weight loss
related rise in high-density lipoprotein cholesterol (HDL-C) that was related to the mag-
nitude of the weight loss (54).
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3.1.3. SAFETY

The side-effect profile for sympathomimetic drugs is similar (2). They produce insom-
nia, dry mouth, asthenia, and constipation. The sympathomimetic drugs phentermine,
diethylpropion, benzphetamine and phendimetrazine have very little abuse potential as
assessed by the low rate of reinforcement when the drugs are self-injected intravenously
to test animals (2). In this same paradigm, neither PPA nor fenfluramine showed any
reinforcing effects and no clinical data show any abuse potential for either of these drugs.
Sibutramine, likewise, has no abuse potential (4), but it is nonetheless a schedule IV
drug.

Sympathomimetic drugs can increase BP. PPA is a β1-agonist and at doses of 75 mg
or more it can increase BP. PPA has been associated with hemorrhagic stroke in women
(55). In December 2000, the FDA removed PPA from cold remedies and weight-loss
products because of the alleged relation to the development of hemorrhagic strokes (55).
PPA has also been reported in association with cardiomyopathy.

There are two issues to consider regarding BP management and sibutramine use. The
first is the development of clinically significant BP elevations. Individual BP responses
to sibutramine are quite variable. From the studies reviewed, withdrawals for clinically
significant BP increase are usually 2 to 5% of participants in the trial. Higher doses tend
to produce higher withdrawal rates (36), thus lower doses are preferred. The other issue
with BP increases is the small mean increase of 2 to 4 mmHg in SBP and DBP that
occurs in sibutramine-treated patients vs controls. Weight loss is usually associated with
improvement in risk factors for cardiovascular disease (BP, lipids, measures of glycemic
control). If sibutraminehas mixed effects on risk factors, with improvement in some
(lipids, glycemic control) but slight worsening of others, then the prescribing physician
must use judgment in the decision to continue sibutramine.

Managing potential increases in BP should be a part of the sibutramine treatment plan.
Evaluation of BP 2 to 4 wk after starting sibutramine is recommended. The initial dose
is usually 10 mg/d. About 5% of patients who take sibutramine will have unacceptable
increases in BP and for them, the medication should be stopped. If the BP is less than
135/80 and there has been less than 10 mmHg systolic and 5 mmHg diastolic increase
from baseline, continued use of medication is acceptable. If patients have acceptable
weight loss in the first month of treatment (4 lb in 4 wk), the BP response should then
be a part of the decision to continue treatment.

Sibutramine should not be used in patients with a history of coronary artery disease,
congestive heart failure, cardiac arrhythmias, or stroke. There should be a 2-wk interval
between termination of monoamine oxidase inhibitors and beginning sibutramine and
sibutramine should not be used with selective serotonin reuptake inhibitors. Because
sibutramine is metabolized by the cytochrome P450 enzyme system (isozyme CYP3A4)
when drugs like erythromycin and ketoconazole are taken, there may be competition for
this enzymatic pathway and prolonged metabolism can result.

3.2. Sympathomimetic Drugs Not Approved by the FDA to Treat Obesity

3.2.1. BUPROPION

Bupropion, a drug approved by the FDA for treatment of depression, produces
weight loss (56). It is a relative of diethylpropion, an approved drug for treating obesity
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(see Subheading 3.1.1.). It is an inhibitor of NE, serotonin, and dopamine reuptake, but
is thought to produce weight loss through modulating the action of NE (56). A 6 -mo
randomized, double-blind, placebo-controlled trial (56) with a 6-moh blinded exten-
sion where all patients received active medication has compared two doses of bupropion
against placebo. Both doses of medication produced significantly more weight loss
than placebo. During the 6-mo extension, the weight loss was largely maintained.
Buprop-ion has not been given approval by the FDA for weight loss.

3.3. Serotonergic Drugs

No drugs working by this mechanism are currently approved by the FDA to treat
obesity. Serotonergic drugs that act on specific serotonin receptors (5-HT1B or 5-HT2C)
reduce food intake and specifically reduce fat intake. Several drugs that influence sero-
tonin release (fenfluramine and dexfenfluramine) or serotonin reuptake (fluoxetine and
sertraline) have been used in obese patients. The clinical trial data are reviewed in detail
elsewhere (2,57).

3.4. Other Drugs in Clinical Trial

3.4.1. TOPIRAMATE

Topiramate (TPM) is a neurotherapeutic agent approved for treatment of epilepsy,
both as monotherapy and in combination with other anti-epileptic drugs. TPM is a
carbonic anhydrase inhibitor that also affects the GABAA receptor. In uncontrolled
clinical studies the drug was noted to cause weight loss (58). A placebo-controlled,
double-blind, randomized dose-ranging clinical trial showed a mean percent weight loss
from baseline to wk 24 of –2.6% in placebo-treated patients vs –5.0%, –4.8%, –6.3%,
and –6.3% in the 64, 96, 192, and 384 mg/d in TPM-treated groups, respectively. Greater
percentages of TPM-treated patients lost at least 5 or 10% of body weight compared with
placebo. The most frequent adverse events were related to the central or peripheral
nervous system, including paresthesia, somnolence, and difficulty with memory, con-
centration, and attention. Most events were dose-related, occurred early in treatment,
and usually resolved spontaneously; only 21% of those receiving TPM withdrew
because of adverse events, compared with 11% on placebo. Thus, TPM produced sig-
nificantly greater weight loss than placebo at all doses and offers a new potential agent
for treating obesity (59) (Fig. 6).

3.4.2. RIMONABANT

Endocannabinoids may be involved in the leptin pathway that regulates food intake.
Rimonabant is a cannabinoid-binding protein agonist that is currently in clinical trials for
obesity treatment (60).

3.4.3 ZONISAMIDE

Zonisamide is an antiepileptic drug that blocks sodium and calcium channels as well
as affecting the activity of the dopaminergic and serotonergic neurotransmitter systems.
It is approved by the FDA as an antiepileptic. In a 16-wk randomized, placebo-controlled
trial, 51 of 60 patients completed the 16-wk acute phase. The zonisamide-treated group
lost more body weight than the placebo group, 5.9 ± 0.8 kg (6% weight loss) vs 0.9 ± 0.4
kg (1% weight loss). Zonisamide was tolerated well, with few adverse effects. Thus, in
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one short-term preliminary trial, zonisamide and a hypocaloric diet resulted in more
weight loss than placebo and hypocaloric diet in the treatment of obesity (61).

3.4.4. LEPTIN

Leptin is a peptide produced almost exclusively in adipose tissue. Absence of leptin
produces massive obesity in mice (ob/ob) and in humans (62), and treatment with this
peptide decreases food intake in the ob/ob mouse and the leptin-deficient human (63) (see
Chapter 18). The diabetes mouse (db/db) and the fatty rat, which have genetic defects in
the leptin receptor, are also obese but they do not respond to leptin. Leptin levels in the
blood are highly correlated with body-fat levels yet obesity persists, suggesting that there
may be leptin resistance. In a dose-ranging clinical trial with leptin (64), lean subjects
treated for 4 wk and obese subjects treated for 24 wk had modest weight loss with doses
ranging from 0.01 mg/kg to 0.3 mg/kg. The side effects of local irritation at the site of
injection limit the use of this preparation. A long-acting leptin preparation may provide
an improved way to use this drug (65).

3.4.5. AXOKINE

Axokine is a modified form of ciliary neurotrophic factor that acts through the same
janus-kinase-signal for the transduction and translation systems that leptin acts through.
Axokine will reduce food intake in animals that lack leptin or the leptin receptors (66).
It was noted to reduce weight in a clinical trial for amyotrophic lateral sclerosis, and a
3-mo dose-ranging study demonstrated a significantly greater dose-related weight loss
in the drug-treated patients (67).

Fig. 6. Weight loss with topiramate (59). In a placebo-controlled, double-blind, randomized dose-
ranging clinical trial presented in abstract form, topiramate at doses of 64, 96, 192 and 184 mg/
d produced dose-related weight loss, but was also associated with dose-related increases in the
number of neurological side effects. (From ref. 59. Copyright 2002 © American Diabetes Asso-
ciation. Reprinted with permission from Obesity Research.)

3_16_Bray_241_276_F 10/08/2004, 3:28 PM258



Chapter 16 / Pharmacotherapy of Obesity 259

3.5. Peptides That Reduce Food Intake
and in Early Stages of Drug Development

3.5.1. NEUROPEPTIDE-Y

NPY is one of the most potent stimulators of food intake and appears to act through
NPY Y-5 and/or Y-1 receptors (2). Antagonists to these receptors might block NPY and
thus decrease feeding. Several pharmaceutical companies are attempting to identify
antagonists to NPY receptors (21).

3.5.2. MELANIN-CONCENTRATING HORMONE

Melanin-concentrating hormone is a cyclic 19 amino acid peptide that is produced
in the lateral hypothalamus. When this peptide is injected in the ventricular system of
the brain it increases food intake. Genetically engineered animals that overexpress this
peptide in the brain become moderately obese, and animals that lack this peptide have
a thin phenotype. Thus, antagonists to this peptide have potential therapeutic useful-
ness (68).

3.5.3. CHOLECYSTOKININ

Cholecystokinin (CCK) reduces food intake in human beings and in experimental
animals (2). This effect does not require an intact hypothalamic feeding-control system
but does appear to require an intact vagus nerve. Peptide analogs have been developed
and tested experimentally but clinical data have not yet been published. A second strategy
to modify CCK activity is to reduce the degradation of CCK. This approach is likewise
under evaluation.

3.5.4. GLUCAGON AND GLUCAGON-LIKE PEPTIDE-1 (GLP-1)

Pancreatic glucagon produces a dose-related decrease in food intake (2). A fragment
of glucagon (amino acids 6-29) called glucagon-like peptide-1 (GLP-1) reduced food
intake when given either peripherally (69) or into the brain. Exendin, an analog of GLP-
1, has been used in humans because infusion of GLP-1 in humans reduces food intake (70).

3.5.5. PRAMLINTIDE

Pramlintide, an analog of amylin, is in clinical trial for diabetes.

4. DRUGS THAT ALTER ABSORPTION OR METABOLISM

4.1. Drugs Approved by the FDA

4.1.1. ORLISTAT

4.1.1.1. PHARMACOLOGY

Orlistat is a potent selective inhibitor of pancreatic lipase that reduces intestinal diges-
tion of fat. The drug has a dose-dependent effect on fecal fat loss, increasing it to about
30% of ingested fat on a diet that has 30% of energy as fat (71). Orlistat has little effect
in subjects eating a low-fat diet, as might be anticipated from the mechanism by which
this drug works (71).
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4.1.1.2. EFFICACY

4.1.1.2.1. Effect on Weight

A number of long-term clinical trials with orlistat lasting 6 mo to 2 yr have been
published (Table 6) (12,72–82). The results of one 2-yr trial (74) are shown in Fig. 7.  The
trial consisted of two parts. In the first year, patients received a hypocaloric diet  calcu-
lated to be 500 kcal/d below the patient’s requirements. During the second year, the diet
was calculated to maintain weight. By the end of yr 1 the placebo-treated patients lost
–6.1% of their initial body weight and the drug-treated patients lost –10.2%. The patients
were re-randomized at the end of yr 1. Those patients switched from orlistat to placebo
gained weight from –10% to –6.0% below baseline. Those switched from placebo to
orlistat lost from –6% to –8.1%, which was essentially identical to the –7.9% in the
patients treated with orlistat for the full 2 yr. In a second 2-yr study, 892 patients were
randomized (75). One group remained on placebo throughout the 2 yr (n = 97 completers)
and a second group remained on 120 mg three times/d of orlistat for 2 yr (n = 109
completers). At the end of 1 yr, two-thirds of the group treated with orlistat for 1 yr were
changed to 60 mg of orlistat three times a day (n = 102 completers) and the others to
placebo (n = 95 completers) (76). After 1 yr, the weight change was –8.67 kg in the
orlistat-treated group and –5.81 kg in the placebo group (p < 0.001). During the second

Fig. 7. Effect of orlistat on weight loss during yr 1 and weight maintenance during yr 2 (72). A total
of 743 patients were randomized to receive either orlistat (120 mg three times daily) or placebo
for the first year and were then re-randomized to the same groups for a second year. Following the
4-wk single-blind (SB) run-in, the first double-blind (DB) period utilized a diet that was calculated
to be 600 kcal/d below maintenance, and the second DB period used a diet that was intended to
maintain body weight. (From ref. 72. Reprinted with permission from Elsevier.)
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year, those switched to placebo after 1 yr reached the same weight as those treated with
placebo for 2 yr (–4.5% in those with placebo for 2 yr and –4.2% in those switched from
orlistat to placebo during yr 2). In a third 2-yr study, 783 patients enrolled in a trial where,
for 2 yr, they remained in the placebo group or one of two orlistat-treated groups at 60
or 120 mg three times a day (77). After 1 yr with a weight-loss diet, the completers in
the placebo group lost –7.0 kg, which was significantly less than the –9.6 kg in the
completers treated with 60 mg of orlistat thrice daily or –9.8 kg in the completers treated
with 120 mg of orlistat thrice daily. During the second year when the diet was liberalized
to a “weight-maintenance” diet, all three groups regained some weight. At the end of 2
yr, the completers in the placebo group were –4.3 kg below baseline, the completers
treated with 60 mg of orlistat three times a day was –6.8 kg and the completers treated
with 120 mg of orlistat three times daily were –7.6 kg below baseline. Another 2-yr trial
that has been published was carried out on 796 subjects in a general practice setting (77).
After 1 yr of treatment with orlistat (120 mg/d), completers (n = 117) had lost –8.8 kg
compared to –4.3 kg in the placebo completers (n = 91). During the second year when
the diet was liberalized to “maintain body weight” both groups regained some weight.
At the end of 2 yr, the orlistat group receiving 120 mg three times daily were 5.2 kg below
their baseline weight compared to –1.5 kg for the group treated with placebo (Fig. 8).

Weight maintenance with orlistat was evaluated in a 1-yr study (76). Patients were
enrolled who lost more than 8% of their body weight over 6 mo eating a 1000 kcal/d (4180
kJ/d) diet. The 729 patients were one of four groups randomized to receive placebo or 30
mg, 60 mg, or 120 mg of orlistat three times daily for 12 mo. At the end of this time, the
placebo-treated patients had regained 56% of their body weight, compared with 32.4%
in the group treated with 120 mg of orlistat, three times daily. The other two doses of
orlistat were not statistically different from placebo in preventing the regain of weight.

Fig. 8. Hoffman La Roche pooled data (76). The percent change in body weight over 2 yr of orlistat
at 60 mg and 120 mg. At the end of 2 yr, the orlistat group receiving 120 mg three times daily were
5.2 kg below their baseline weight compared to –1.5 kg for the group treated with placebo. (Data
on file—Hoffmann La Roche—figure provided by J. Hauptman.)
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4.1.1.2.2. Effects on Lipids and Lipoproteins

The modest weight reduction observed with orlistat treatment may have a beneficial
effect on lipids and lipoproteins (23). Orlistat seems to have an independent effect on
LDL-C. From a meta-analysis (83) of the data relating orlistat to lipids, orlistat-treated
subjects had almost twice as much reduction in LDL-C as their placebo-treated counter-
parts for the same weight-loss category reached after 1 yr. This is illustrated in Fig. 9.

One study is representative of the effects of orlistat on weight loss and on cardiovas-
cular risk factors, particularly serum lipids, in obese patients with hypercholesterolemia
(84). The main findings were that orlistat promoted clinically significant weight loss and
reduced LDL-C in obese patients with elevated cholesterol levels more than could be
attributed to weight loss alone.

The ObelHyx study demonstrates an additional 10% LDL-C lowering in obese sub-
jects with baseline-elevated LDL-C levels compared to placebo (85). Table 6 provides
mean percentage changes in LDL-C after 24 wk of double-blind treatment in three 2-
yr controlled trials, where the majority of patients were normocholesterolemic at
baseline. These data indicate that the difference in mean percentage change in LDL-C
between orlistat and placebo is roughly 10 to 12% in all studies, whether this difference
is computed as change from the start of the single-blind placebo dietary run-in or from
the start of double-blind treatment. It is noteworthy that LDL-C levels continued to
decline after the start of double-blind treatment in orlistat-treated subjects in all trials,

Fig. 9. Xenical: Additional incremental effect on low-density lipoprotein-cholesterol (LDL-C)
beyond weight loss. Meta-analysis of the phase III data that showed that improvement in the initial
LDL-C was also highly significant. Furthermore, the reduction in LDL-C among Xenical-treated
patients was greater than would  be expected for the same weight loss with diet alone. The effect
of Xenical on LDL-C levels was additional to the effect of weight loss and is probably the result
of the inhibition of the absorption of cholesterol (by decreasing solubility and by sequestering
cholesterol in an oil phase). Note. Xenical significantly improves LDL/HDL ratios. The LDL/HDL
ratio, a well-known predictor of cardiovascular risk, was significantly improved after year 1 (p <
0.001) and year 2 (p < 0.001) in the Xenical group compared with the placebo group.
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but that LDL-C either remained largely unchanged or increased during double-blind
therapy in placebo-treated recipients, despite further weight loss (Table 6). This inde-
pendent cholesterol-lowering effect probably reflects a reduction in intestinal absorp-
tion of cholesterol. Because lipase inhibition by orlistat prevents the absorption of
approx 30% of dietary fat, the prescribed diet of 30% of energy from fat becomes in
effect a 20 to 24% fat diet when associated with orlistat treatment. It has been hypoth-
esized that inhibition of GI lipase activity may lead to retention of cholesterol in the gut
through a reduction in the amount of fatty acids and monoglycerides absorbed from the
gut, and/or may lead to sequestration of cholesterol within a more persistent oil phase
in the intestine. Partial inhibition of intestinal fat and cholesterol absorption probably
leads to decreased hepatic cholesterol and saturated fatty acid concentration,
upregulation of hepatic LDL receptors, and decreased LDL-C levels. The decrease in
LDL-C observed in the study with hypercholesterolemic subjects (84) is comparable
to the 14% LDL-C reduction that was previously achieved with a plant stanol ester-
containing margarine but is of a lesser magnitude than the LDL-C lowering effects that
are commonly observed with fibrate or statin drugs (86,87).

4.1.1.2.3. Effects on Glucose Tolerance and Diabetes

The orlistat-treated subjects in trials lasting for at least 1 yr were analyzed by Heyms-
field and coworkers (88), who found that orlistat reduced the conversion of impaired
glucose tolerance (IGT) to diabetes from 11% in placebo-treated patients to 6.6% in
orlistat-treated patients and the transition from normal glucose tolerance to IGT from 7.6
to 3.0% in subjects treated with orlistat for 1 yr (88). Although these data are based on
a retrospective analysis of 1-yr trials in which data on glucose tolerance was available,
it shows that modest weight reduction—with pharmacotherapy—may lead to an impor-
tant risk reduction for the development of type 2 diabetes.

One study (81) randomized 550 insulin-treated patients to receive either placebo or
120 mg of orlistat three times a day for 1 yr. Weight loss in the orlistat-treated group was
–3.9 ± 0.3% compared to 1.3 ± 0.3% in the placebo-treated group. HbA1c was reduced
–0.62% in the orlistat-treated group, but only –0.27% in the placebo group. The required
dose of insulin decreased more in the orlistat group, as did plasma cholesterol (81).

Orlistat, in a study in patients with diabetes (80), improved metabolic control with a
reduction of up to 0.53 % in HbA1c and a decrease in the concomitant ongoing anti-
diabetic therapy, despite limited weight loss. Independent effects of orlistat on lipids
were also shown in this study (80). Orlistat also has an acute effect on postprandial
lipemia in overweight patients with type 2 diabetes (89). By lowering both remnant-like
particle cholesterol and free fatty acids in the postprandial period, orlistat may contribute
to a reduction in atherogenic risk (89).

The longest clinical trial with orlistat is the Xenical Diabetes Outcome Study (91). In
this 4-yr randomized, placebo-controlled clinical trial, 1640 patients were assigned to
received 120 mg of orlistat three times daily plus lifestyle and 1637 patients to receive
matching placebos plus lifestyle. The study enrolled Swedish patients with a BMI of
30 kg/m2 or more with normal glucose tolerance or IGT (21%). More than 52% of the
orlistat and 34% of the placebo-treated patients continued to adhere to the clinical pro-
tocol. The patients receiving orlistat were –6.9 kg below their baseline weight by the end
of yr 4 compared to –4.1 kg for the placebo-treated group (p < 0.001). Cumulative
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incidence of diabetes was 9% in the placebo group and 6.2% in the orlistat group, a 37%
reduction in relative risk. Thus, it is clear that long-term clinical trials of anti-obesity
drugs can be implemented.

In an analysis of orlistat’s effect on patients with Syndrome X (see Chapter 10 for
additional information about Syndrome X), Reaven et al. (92) subdivided patients who
participated in previously reported studies into those in the highest and lowest quintile for
TGs and HDL-C. Those with high TG and low HDL were labeled Syndrome X or meta-
bolic syndrome and those with the lowest TG and highest HDL were in the non-Syndrome
X controls. In this analysis, there were almost no males in the non-Syndrome X group
compared with an equal gender breakdown in the Syndrome X group. The other differences
between these two groups were the slightly higher SBP and DBP in those with Syndrome
X and the nearly twofold higher level of fasting insulin. With weight loss, the only differ-
ence besides weight between placebo and orlistat-treated patients was the drop in LDL-C.
However, the Syndrome X subgroups showed a significantly greater decrease in TG and
insulin than those without Syndrome X. HDLC rose more in the Syndrome X subgroup, but
LDL-C showed a smaller decrease than in the non-Syndrome X control group.

An analysis of quality of life in patients treated with orlistat showed improvements
over the placebo group despite concerns about GI symptoms. In addition, orlistat-treated
patients showed a significant decrease in serum cholesterol and LDL-C that is greater
than can be explained by the weight loss alone.

4.1.1.3. SAFETY

Orlistat is not absorbed to any significant degree and its side effects are thus related to
the blockade of TG digestion in the intestine (71). Fecal fat loss and related GI symptoms
are common initially, but subside as patients learn to use the drug (74,75). During treat-
ment, small, but significant, decreases in fat-soluble vitamins can occur, although these
almost always remain within normal concentrations (93). However, a few patients may
need supplementation with fat-soluble vitamins that can be lost in the stools. Because it
is impossible to tell a priori which patients need vitamins, we routinely provide a multi-
vitamin with instructions to take it before bedtime. Absorption of other drugs does not
seem to be significantly affected by orlistat.

4.1.1.4. COMBINING ORLISTAT AND SIBUTRAMINE

Because orlistat works peripherally to reduce TG digestion in the GI track and
sibutramine works on noraderenergic and serotonergic reuptake mechanisms in the brain,
their mechanisms do not overlap at all and combining them might provide additive weight
loss. To test this possibility, Wadden and his colleagues (94) randomly assigned patients
to orlistat or placebo following 1 yr of treatment with orlistat. During the additional 4 mo
of treatment, there was no further weight loss. This result was a disappointment, but
additional studies are obviously needed before firm conclusions can be made about
combining therapies (see Chapter 17).

4.2. Drugs Approved by the FDA for an Indication Other Than Obesity
4.2.1. ANDROGENS AND ANDROGEN ANTAGONISTS

4.2.1.1. DEHYDROEPIANDROSTERONE

Dehydroepiandrosterone is a weak androgen that induces weight loss in several animal
species. Clinical trials in humans have shown no effect (2).
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4.2.1.2. TESTOSTERONE

In men, testosterone and the anabolic steroid oxandrolone have been reported to re-
duce visceral fat. A trial of an anti-androgen and nandrolone in women did not show any
effects on visceral fat (2).

5. COMPARISON OF AVAILABLE DRUGS

Of the drugs that we have discussed in this review, three, phentermine, orlistat, and
sibutramine, are the most widely used in the United States. The other drugs in the sym-
pathomimetic category, benzphetamine, phendimetrazine, and diethylpropion, are less
widely used and they lack sufficient long-term information.

To provide a comparison of the three drugs that are available to the clinician, we have
plotted the weight loss of the placebo and drug-treated groups in Fig. 10 (95). All of the
trials included in Fig. 10 lasted 6 mo or more. The weight loss of the placebo group is
at the beginning of the arrow on the right, and the weight loss of the drug-treated group
at the tip of the arrowhead to the left. The length of the arrow is the magnitude of the
difference between drug and placebo. In all of the studies plotted, the difference between
the two groups was greater than 4 kg, except for one study with phentermine and one study
with orlistat. Three trials with phentermine had weight losses exceeding 5 kg, whereas
most of the others were around 5 kg.

The effect size, expressed as the difference between the drug-treated and placebo-
treated group in each study, is plotted in Fig. 11 (95). The weight loss of the phentermine
and orlistat groups was greater than the sibutramine group, but so was the weight loss
of the placebo-treated group. When the difference is plotted on the right side of each of
the three groups, sibutramine and phentermine produced a similar amount of weight loss
that was slightly greater than with orlistat.

Fig. 10. Effect sizes for three weight loss drugs (95). Each line is a separate study with either
phentermine, sibutramine or orlistat. Reference to each study is in parentheses. The right-hand end
of the arrow is the weight loss of the placebo-treated group and the tip of the arrow is the weight
loss of the drug-treated group (Copyright © 2001 George A. Bray.)

3_16_Bray_241_276_F 10/08/2004, 3:28 PM266



Chapter 16 / Pharmacotherapy of Obesity 267

6. DRUGS THAT INCREASE ENERGY EXPENDITURE

6.1. Drugs Approved by the FDA for an Indication Other Than Obesity
6.1.1. EPHEDRINE AND CAFFEINE

6.1.1.1. PHARMACOLOGY

Ephedrine is a derivative of PPA and is used to relax bronchial smooth muscles in
patients with asthma. It also stimulates thermogenesis in human subjects (96,97). Caf-
feine is a xanthine that inhibits adenosine receptors and phosphodiesterase. In experi-
mental animals, the combination of ephedrine and caffeine reduces body weight, probably
through stimulation of thermogenesis and a reduction in food intake (2).

6.1.1.2. EFFICACY

One long-term placebo-controlled clinical trial enrolled 180 patients treated with
ephedrine, caffeine, or the combination of ephedrine and caffeine (97). Patients treated
with the combination of ephedrine and caffeine lost more weight than did patients treated
with ephedrine alone, caffeine alone, or placebo (Fig. 12). In a 6-mo open-label exten-
sion, subjects who completed the initial trial were offered additional treatment with
ephedrine and caffeine. Nearly two-thirds of the group opted for this treatment and were
able to maintain their initial weight loss for the next 6 mo. No other long-term data are
available using ephedrine and caffeine. During controlled metabolic studies, patients
treated with ephedrine and caffeine lost less lean tissue than did those in the placebo-
treated group. Using the changes in body composition from these studies, Astrup and his
colleagues have estimated the contribution of thermogenesis and food intake to the
weight loss (98). They concluded that 60 to 75% of the weight loss was the result of

Fig. 11. Effect sizes for three weight loss drugs (95).  The drug effect, the placebo effect, and the
difference are plotted for the studies (Copyright © 2001 George A. Bray.)

3_16_Bray_241_276_F 10/08/2004, 3:28 PM267



268 Part III / Obesity

decreased food intake and 25 to 40% was owing to thermogenic effects of ephedrine and
caffeine.

6.1.1.3. SAFETY

Although caffeine and ephedrine have a long record of clinical use separately, neither
drug alone nor the combination is approved for treatment of obesity.

6.2. Thyroid Hormone Analogs
Thyroid hormones are known to reduce body weight and body fat in human and

animals, but have been limited in use because of the detrimental effects on heart rate and
bone mineral metabolism. The thyroid hormone receptor subtype-β is thought to mediate
the effects on cholesterol lowering and metabolic rate, whereas the receptor subtype-α
mediates the effects of heart rate. An analog of triiodothyronine, which is relatively
selective for the β-thyroid receptor, has been shown to increase oxygen consumption with
a 10-fold selectivity and to lower cholesterol with a 27-fold selectivity vs heart rate in
rodents. Such a drug offers interesting potential for treating human obesity (99).

6.3. β3-Adrenergic Receptor Agonists in Early Stages of Drug Development
The sympathetic nervous system has a tonic role in maintaining EE and BP. Blockade

of the thermogenic part of this system reduces the thermic response to a meal. Norepi-
nephrine, the neurotransmitter of the sympathetic nervous system, may also decrease
food intake by acting on β2- or β3-adrenergic receptors. Several synthetic β3-agonists
have been developed against rodent β3-receptors, but the clinical responses have been

Fig. 12. Effect of ephedrine and caffeine on weight loss and weight maintenance for 1 yr (98). A
total of 180 patients were randomly assigned to four groups that were then treated in a double-blind
fashion for 6 mo and with an open-label protocol for another 6 mo. The weight losses in the groups
receiving placebo, ephedrine alone, and caffeine alone were not significantly different and were
smaller than in the group receiving the combination of ephedrine and caffeine. During the 6-mo
open-label study when those who wished to received ephedrine and caffeine, weight loss was
maintained with no significant difference between groups. (From ref. 98.)
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disappointing (2). After cloning of the human β3-receptor, new compounds are being
developed to evaluate in obese human subjects.

One clinical trial of a third generation β3 drug has been reported in an abstract; it
showed no significant effect on thermogenesis in human subjects when studied in a
metabolic chamber after treatment for 28 d (100). Other drugs are being tested.

7. HERBAL PREPARATIONS FOR TREATMENT OF OBESITY

Several different herbal preparations have been recommended for use in treating obe-
sity. These include chromium picolinate, garcinia cambogia as a source of hydroxycitrate,
chitosan as a fiber source that is claimed to reduce fat absorption, and ma huang as a
source of ephedra alkaloids with or without guarana or kola nut as a source of caffeine.
Clinically controlled trials with these preparations are few. Herbal medications usually
do not carry the approval of the FDA because the federal law allows them to be sold
directly to the consumer through the over-the-counter route.

7.1. Chromium Picolinate

There are no randomized, placebo-controlled clinical trials in human subjects with
chromium picolinate as a single agent that would allow us to evaluate of its effectiveness
as a treatment for obesity (2).

7.2. Garcinia Cambogia

There is a single published randomized placebo-controlled 3-mo clinical trial with
Garcinia cambogia as a source of hydroxycitrate (101). There was no difference in the
weight loss between the herbal-treated group and the placebo group.

7.3. Chitosan

Two recent studies have evaluated the effect of chitosan on fecal fat loss and body
weight. Using human subjects where fecal fat samples were collected, Guerciolini et al.
(102) showed that chitosan did not increase fecal fat loss. In a 4-wk dietary study, chitosan
or placebo was given randomly to subjects with no dietary advice. At the end of 1 mo there
was no difference in weight change between the two groups, suggesting that chitosan has
no effect in a short term on body weight (103).

7.4. Ephedra (Ma Huang) and Caffeine (Guarana or Kola Nut)

Owing to concerns about the safety of using this combination of drugs, the FDA
removed them from the market in 2004, except for herbal practitioners. Two randomized,
placebo-controlled clinical trials have been published using these herbal preparations
(104,105). In an 8-wk study with one product (Metabolife 356) (104), the patients treated
with the herbal preparation lost more weight and body fat, but the authors commented on
the number of side effects and urged caution until longer studies were available. A second
(105) 6-mo randomized, placebo-controlled trial was of a generic mixture of ephedra
alkaloids (30 mg from Ma huang) and caffeine (132 mg from kola nut) given in three
divided doses. The patients treated with the ephedra/caffeine combination lost signifi-
cantly more weight (–5.3 ± 5.0 kg) than the placebo-treated group (–2.6 ± 3.2 kg, p <
0.001). In this trial, Holter monitors and ambulatory BP were evaluated at baseline and
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after 2 and 4 wk of treatment to detect effects on cardiac rhythmicity and BP. Compared
to baseline, the only significant changes in any of the cardiac parameters were measured
time by group interactions in pulse and percent with bradycardia. Pulse rate increased 4
bpm from baseline in the groups treated with ephedra and guarana. BP fell 1 to 3 mmHg
in the placebo group and rose 1 to 2 mmHg in the herbal group.

8. CONCLUSION

Drugs to treat obesity can be divided into three groups: those that reduce food intake;
those that alter metabolism; and those that increase thermogenesis. Monoamines act-
ing on noradrenergic receptors, serotonin receptors, dopamine receptors, and hista-
mine receptors can reduce food intake. A number of peptides also modulate food
intake. The noradrenergic drugs phentermine, diethylpropion, benzphetamine, and
phendi-metrazine are approved only for short-term use. Sibutramine, an NE–serotonin
reuptake inhibitor, is approved for long-term use. Also approved for long-term use is
orlistat, which inhibits pancreatic lipase and can block hydrolysis of 30% of the dietary
TG in subjects eating a 30% fat diet. The thermogenic combination of ephedrine and
caffeine has not been approved by regulatory agencies. Several new drugs are under
investigation. Medications for obesity treatment should be viewed as useful adjuncts
to diet and physical activity prescription and may help selected patients achieve and
maintain weight loss. Thus, physicians must be knowledgeable regarding the efficacy
and safety profiles of currently available medications.

At present, only two drugs are approved for long-term treatment of obesity.
Sibutramine inhibits the re-uptake of serotonin and NE. In clinical trials it produces a
dose-dependent 5 to 10% decrease in body weight. Its side effects include dry mouth,
insomnia, asthenia, and constipation. In addition, in clinical trials, sibutramine pro-
duces a small mean increase in BP and pulse that mandates attention to BP monitoring
on follow-up visits. Sibutramine is contraindicated in some individuals with heart
disease. Orlistat is the other drug approved for long-term use in the treatment of obe-
sity. It works by blocking pancreatic lipase and thus increasing the fecal loss of TG.
One valuable consequence of this mechanism of action is the reduction of serum cho-
lesterol that averages about 5% more than can be accounted for by weight loss alone.
In clinical trials, it produces a 5 to 10% loss of weight. Its side effects are entirely the
result of undigested fat in the intestine (steatorrhea) that can lead to increased fre-
quency and change in the character of stools. It can also lower fat-soluble vitamins. The
ingestion of a vitamin supplement before bedtime is a reasonable treatment strategy
when orlistat is prescribed. All medications currently available for obesity manage-
ment should be used as adjuncts to dietary and physical activity approaches to weight
management. Patients who meet prescribing guidelines (BMI � 30 kg/m2 or � 27
kg/m2 with a cormorbid condition) and who are motivated to undertake concurrent
lifestyle change may receive health benefits from the additional weight loss that ac-
companies medication use.
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17 Combination Therapies for Obesity

Richard L. Atkinson and Gabriel Uwaifo

KEY POINTS

• Obesity is like most chronic diseases, and single treatments are often ineffec-
tive.

• Obesity is a complex syndrome that requires complex treatment.
• Most patients will need more than one medication for maximal weight loss, but

it may be reasonable to start with only one medication to determine whether
the patient is highly sensitive and will do well with only one medication.
Additional medications would be added as necessary.

• Long-term, careful follow-up is needed, and because obesity treatment requires
a great deal of patient education, it is best done with a team of a physician and
at least one allied health professional.

1. INTRODUCTION: OBESITY AS A DISEASE

With the realization that obesity is a disease, not a psychological problem, the horizons
of obesity treatment have widened. The concept of drug treatment of obesity has gained
more widespread acceptance, and the most recent and exciting developments in obesity
treatment have involved the use of drugs as an integral component. Using the concept of
obesity as a chronic disease, this chapter discusses the integration of the standard treat-
ments of obesity, including diet, exercise (see Chapter 13), and behavior modification
(see Chapter 14), with single medications or combinations of medications, as potentially
more effective regimens for the long-term maintenance of weight loss than without use
of medications (Table 1).

Most scientists who study obesity now believe that obesity is the result of environmen-
tal factors acting on a genetic predisposition for obesity (1). Currently, it is not possible
to manipulate the genes for obesity, but the environment certainly can be manipulated.
The genetic contribution to obesity helps explain why medical treatment of obesity,
consisting of diet, exercise, and behavior modification, has had a poor long-term success
rate. Only a long-term, comprehensive program of lifestyle modification appears to
increase the success rate, and few people are able to consistently modify their behavior
life long. Although surgical treatment of obesity (see Chapter 20) has a good success rate,
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it is generally reserved for massively obese individuals and therefore is not an option for
the average overweight person.

2. NECESSITY FOR LONG-TERM TREATMENT
AND EXPERIENCE WITH STANDARD THERAPY

Obesity is a chronic disease (1,2). Chronic diseases require chronic treatments, and
when the treatment stops, the disease comes back. Many patients, and even many health
care professionals, look for short-term solutions. They do not understand the necessity
for lifelong intensive treatment. Massively obese patients who meet the criteria for obe-
sity surgery achieve long-term weight loss in a good percentage of cases because the
effects of the surgery are permanent. For the remainder of less obese patients, some form
of continuous medical treatment is the only option. Behavioral treatments produce sat-
isfying initial weight loss in the majority of patients, but long-term weight maintenance
is much more critical and is more difficult to achieve. Routine medical treatment of
obesity consisting of nutrition education, behavior modification, exercise therapy, and
activity training was reported to have a failure rate of greater than 95% over 5 to 10 yr
when treatment was not continued (3–6). A recent review/meta-analysis was slightly
more optimistic, finding that the long-term failure rate is about 85% (7). Even with
surgery for obesity, weight is regained if the surgical procedure is reversed. This discour-
aging information points out the absolute necessity of continual treatment over the life-
time of an obese person with the methods currently available.

Table 1
Overview of Chapter

1. Introduction: Obesity As a Disease
2. Necessity for Long-Term Treatment and Experience With Standard Therapy
3. Rationale for Combining Therapies
4. Rationale for Use of Obesity Pharmacotherapy
5. Indications and Contraindications for Obesity Pharmacotherapy
6. Classification of Obesity Medications

6.1. Centrally Acting Obesity Pharmacotherapies
6.2. Non-FDA-Approved, Centrally Acting Pharmacotherapies With Potential

for Treating Obesity
6.3. Malabsorptive Agents

7. Results of Single Medications, Diet, and Exercise for Obesity
8. Combination Pharmacotherapy of Obesity

8.1. Ephedrine Combinations
8.2. Phenylpropranolamine and Benzocaine
8.3. Phentermine and Fenfluramine
8.4 Fenfluramine and Fluoxetine
8.5. Phentermine and Fluoxetine
8.6. Sibutramine and Orlistat

9. Practical Aspects of Drug Therapy
9.1. Side Effects and Adverse Events
9.2. Mediation Regimens and Administration

10. Conclusion

3_17_Atki_277_292_F 10/08/2004, 1:56 PM278



Chapter 17 / Combination Therapies for Obesity 279

3. RATIONALE FOR COMBINING THERAPIES

Unfortunately, obesity is like most chronic diseases, and single treatments are often
ineffective. The general lack of success with nonpharmacologic treatment has been noted
previously, and the modest results with pharmacological treatment alone are described
here. These observations suggest that obesity treatment should mimic treatments of other
chronic diseases. If a single intervention is not effective, combinations of therapies
should be instituted. The remainder of this chapter addresses the use of medicines, alone
or in combination, that may be combined with standard therapy of diet and increased
activity. If multiple combinations are evaluated for each individual who seeks therapy,
it may be possible to achieve sustained weight loss in many, if not most, obese patients.

4. RATIONALE FOR USE OF OBESITY PHARMACOTHERAPY

Although diet, exercise, and behavior modification of lifestyle can be successful in
reducing body weight, the necessity to not eat when hungry and to eat less palatable foods
when highly palatable foods are available wears thin with time. Also, dramatic increases
in exercise and activity levels are difficult to sustain. The genetic predisposition to
obesity mandates that obese people cannot behave as thin people do. To become thin,
they have to do more than thin people. The ob/ob mouse and Zucker obese rat are models
for obese humans. If these animals are pair fed to lean littermates, they remain obese (8).
To weigh the same as their lean littermates, they have to eat half of what their lean
littermates eat. Although perhaps not as drastic, similar requirements undoubtedly are
present for obese humans. It is extremely difficult to continue such restricted behavior
indefinitely with the American environment that is so conducive to eating high-energy–
high-fat foods excessively and that is so lacking in necessity for activity. It has been
amply shown that few obese people who have sought treatment for obesity continue diet,
exercise, and behavior-modification regimens for their entire lifetimes (3–7). Obesity
medications are a more passive way of changing the physiology and biochemistry of
obesity. By definition, effective pharmacotherapies change the biochemistry of the body.
As described here, most of the obesity medications continue to be effective as long as
they are taken.

5. INDICATIONS AND CONTRAINDICATIONS
FOR OBESITY PHARMACOTHERAPY

As noted earlier, pharmacotherapy of obesity will only be effective if the medica-
tions are continued indefinitely. Therefore, obesity medications must be used carefully
and only with appropriate indications. Table 2 lists criteria for use of obesity drugs.
A panel of experts convened by the North American Association for the Study of
Obesity (NAASO) recommended that drugs may be indicated for individuals with a
body mass index (BMI) of 27 or above (9). The US Food and Drug Administration
(FDA), National Institutes of Health (NIH), and World Health Organization criteria for
use of obesity drugs are a BMI of at least 30 (kg/m2), or a BMI of at least 27 if com-
plications of obesity are present (10,11). Many investigators and clinicians favor these
more conservative criteria. Any use of obesity drugs in individuals who weigh less than
the FDA/NIH criteria should be very carefully documented and justified in the medical
record. The practice of giving obesity drugs to individuals who are not overweight
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should be deplored. However, there may be a number of mitigating factors that justify
use in individuals below the cutoffs. These include complications of obesity such as
hypertension, diabetes, and hyperlipidemia. Another is the presence of excess intra-
abdominal fat (visceral obesity), a major risk factor for diabetes, heart disease, and
strokes (12). Visceral obesity in people with a BMI below 27 can be documented with
magnetic resonance imaging or computed tomography scan. Certain racial and ethnic
groups, Asians and Hispanics in particular, are prone to depositing visceral fat at much
lower BMIs than Caucasians (13,14). There has been significant debate about whether
the cutpoints for defining obesity should be based on racial identity (13,14).

Individuals who have a past history of a BMI greater than 27, but less than 30 in the
past, but who have been able to maintain weight loss only with great difficulty, also may
be considered for treatment with obesity drugs. It makes no sense to have such individuals
regain their weight before they become eligible for obesity pharmacotherapy.

Some patients have significant psychological concerns regarding excess body weight.
The physician should carefully evaluate such patients before prescribing obesity drugs
to determine whether there is any evidence of an eating disorder. In some cases, referral
for psychological or psychiatric counseling to deal with these concerns may be a better
choice than prescription of obesity medications.

6. CLASSIFICATION OF OBESITY PHARMACOTHERAPIES

Table 3 lists drugs that are used for the treatment of obesity in the United States or
elsewhere in the world. The list includes drugs that are approved by the FDA for the treat-
ment of obesity, drugs previously approved but no longer available, drugs that are FDA-
approved for marketing for non-obesity indications, and drugs that are still in the research
stage and have not yet come on the market. With the exceptions of sibutramine, approved

Table 2
Criteria and Contraindications for Use of Obesity Medications

1. Criteria for use
a. NAASO a Criteria

i. BMI >27 kg/m2

ii. BMI >25 kg/m2, with complications
b. FDA, NIH, WHO b Criteria

i. BMI �30 kg/m2

ii. BMI �27 kg/m2, with complications
2. Contraindications or cautions for use

a. Pregnancy or lactation
b. Unstable cardiac disease
c. Uncontrolled hypertension
d. Presence of any severe systemic illness (caution)
e. Severe psychiatric disorder or anorexia (contraindication or caution)
f. Other drug therapy, if incompatible
g. Closed angle glaucoma (caution)
h. Age younger than 18 yr or older than 65 yr (caution)

a North American Association for the Study of Obesity (74).
b Food and Drug Administration, National Institutes of Health (10), World Health

Organization (11).
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for marketing in early 1998, and of orlistat, approved for marketing in 1999, all of the
currently available drugs approved by the FDA for obesity are no longer patent protected.
Chapter 16 more fully discusses obesity pharmacotherapies.

6.1. Centrally Acting Obesity Pharmacotherapies

With the exception of orlistat, all obesity pharmacotherapies currently or previously
approved in the United States act on the central nervous system as adrenergic, seroton-
ergic, or as a combined adrenergic–serotonergic agonists or reuptake inhibitors.

Adrenergic drugs increase norepinephrine (NE) and/or dopamine activity in specific
brain regions including those involved in regulating food intake, satiety, and energy
expenditure. All of the adrenergic that are currently indicated as obesity pharmaco-
therapies are scheduled by the Drug Enforcement Agency (DEA) to indicate abuse
potential, despite little or no evidence that they are abused, as indicated in Table 3.
Schedule II (e.g., dexamphetamine) pharmacotherapies should not be used for obesity,
and there is little reason to use schedule III pharmacotherapies. The adrenergic agonists
that are used most frequently by prescription in the United States are phentermine and
diethylpropion, both of which are DEA schedule IV. Phentermine was found to be more
effective than diethylpropion in one controlled trial (15). Phendimetrazine is in DEA
schedule III and has not been shown to be more effective than phentermine in controlled
trials (16–18). All of the adrenergic agents were approved by the FDA many years ago
and were expected to be used only briefly (12 wk or less) (16–18). Thus, use for more
than 12 wk is considered “off label.”

Phenylpropanolamine (PPA) once was the most commonly used drug for obesity in the
United States because it was present in a large number of over-the-counter (OTC) diet

Table 3
Categories of Weight Loss Medications and Drug Enforcement Agency (DEA) Schedules

1. Adrenergic agonists
a. Schedule II: Amphetamine,a Methamphetamine,a Phenmetrazine
b. Schedule III: Benzphetamine, Chlorphentermine,a Chlortermine,a Phendimetrazine
c. Schedule IV: Diethylpropion, Mazindol,a Phentermine
d. OTC: Phenylpropanolamine,b Ephedrine and caffeine b

2. Monoamine agonists and reuptake inhibitors
a. Schedule IV serotonin agonists: D,L-Fenfluramine,b D-Fenfluramine b

b. Not scheduled serotonin reuptake inhibitors: Fluoxetine,c Sertraline,c Citalopram c

c. Serotonin, norepinephrine, and dopamine reuptake inhibitor: Sibutramine
3. Drugs affecting absorption

a. Fat: Orlistat
b. Carbohydrate: Acarbose c

4. Other Mechanisms
a. Dopamine and serotonin reuptake inhibition: Bupropion
b. Anticonvulsants: Topiramate,c Zonisamide c

a Not currently marketed for the treatment of obesity in the US.
b Withdrawn from market in US.
c Marketed for other indications, not FDA approved for the treatment of obesity.
OTC, over-the-counter or nonprescription.
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aids. The FDA removed PPA from the market because of a fear that it increased the risk
of cerebral vascular accidents (stroke). It remains available in some countries. PPA acts
on α-adrenergic receptors in the brain to produce a decrease in appetite and a modest
weight loss.

There are no pure serotonin agonists currently on the market. Dexfenfluramine and
D,L-fenfluramine, two previously available obesity pharmacotherapies, were removed in
1997 because they produced pulmonary hypertension and damage to the heart valves,
particularly the aortic and mitral valves (19–22). Later, more rational evaluation of the
degree of the problem of heart valve damage concluded that the prevalences were not as
great as initially reported (19), and cardiac valve damage regressed or did not change
(20–22). Although they are not approved by the FDA for the treatment of obesity, many
physicians have used selective serotonin reuptake inhibitor (SSRI) antidepressant agents
including fluoxetine, sertraline, citalopram, and others for weight reduction (23–30)
(Table 3).

Sibutramine is a monoamine reuptake inhibitor of both serotonin and NE, so it increases
both neurotansmitters (31,32). It is also a dopamine reuptake inhibitor, but has minimal
dopamine agonist activity. Although it does not appear to have abuse potential, it has been
assigned as a schedule IV drug by the DEA and FDA.

6.2. Non-FDA-Approved, Centrally Acting
Pharmacotherapies With Potential for Treating Obesity

In addition to the SSRIs mentioned previously, there are a number of other centrally
active agents that potentially may be useful for the treatment of obesity. Some of these
agents are already on the market and approved for other indications, but have been shown
anecdotally or in clinical trials to produce weight loss. Others have not been fully tested
and their roles for obesity therapy are not yet known.

The combination of ephedrine and caffeine, with or without the addition of aspirin,
has been extensively used in Europe and is reported to produce weight loss (33,34).
Methyl-xanthines (caffeine, theophylline, theobromine, etc.) and/or aspirin potentiate
the effects of ephedrine and increase weight loss and metabolic rate by slowing the
degradation of norepinephrine (33–36). Ephedrine–caffeine stimulates NE secretion.
Caffeine enhances NE activity by inhibiting phosphodiesterase, the enzyme that
metabolizes cyclic adenosine monophosphate, through which NE acts. Aspirin enhances
NE activity by inhibiting adenosine, which is involved in NE inactivation. The combi-
nation may be associated with increases in heart rate, blood pressure (BP), and metabolic
rate (33–38). The increases in heart rate and BP associated with ephedrine–caffeine
appear to be short-lived, but the effect on thermogenesis persists (34).

Pure ephedrine and caffeine have been used very sparingly in the United States for
obesity treatment. However, numerous OTC dietary supplements contain ephedra and a
methylxanthine (usually caffeine) as plant extracts. These preparations probably were
the most commonly used anti-obesity products used in the United States, dwarfing any
of the single obesity prescription medications. The FDA moved to ban ephedra from use
in dietary supplements for obesity in December 2003. This ban does not prohibit physi-
cians from prescribing ephedrine, usually in combination with caffeine or other
methylxanthine as pure prescription preparations. However, the legal vulnerability,
should side effects occur, markedly reduce enthusiasm for its use.
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Bupropion is an aminoketone class antidepressant that is chemically related to the
phenylethylamines, with a structure similar to diethylpropion. It has adrenergic and sero-
tonergic reuptake inhibitor activity. Anderson et al. (39) found that it produced a 1-yr
weight loss of about 10% of initial body weight.

Topiramate is an anticonvulsant with an undetermined mechanism of action. Signifi-
cant weight loss was reported as a side effect of treatment in seizure patients. Bray et al.
(40) reported a multicenter, 6-mo, randomized trial that found a weight loss of about 6%
of initial body weight. Side effects included glaucoma and paresthesias.

Zonisamide is another anti-convulsant with serotonergic and dopaminergic activity in
addition to blockade of sodium and calcium channels. Gadde et al. (41) reported a 16-wk
randomized, blinded trial with a 16-wk open-label extension. Weight loss was about 6%
of initial body weight.

Leptin, a peptide made by adipose tissue, signals the brain regarding peripheral fat
stores. Clinical trials were disappointing and it is not clear whether this will have a role
in obesity treatment with the exception of a tiny number of subjects who were found to
have a leptin gene defect.

Rimonabant, octreotide, axokine, and several other agents (see Chapters 16 and 18) are
in phase II–III clinical trials, but it is too early to determine whether any of these will
prove useful for treating obesity. Peptide YY 3-36, glucagon-like peptide-1, enterostatin,
ghrelin antagonists, neuropeptide YY antagonists, β-3 adrenergic agents and many oth-
ers are under evaluation in animals and humans and at least some of these may prove to
be useful for obesity.

6.3. Malabsorptive Agents for Obesity

Orlistat is the only obesity drug currently approved by the FDA that is not absorbed
into the body. It acts within the gastrointestinal (GI) tract by inhibiting intestinal lipase,
thus blocking the digestion and absorption of about one-third of dietary fat that is ingested
(42–48). The portion of dietary fat that is not absorbed passes through to the colon and
is metabolized and utilized by colonic bacteria or is excreted. Orlistat does not have
prolonged activity and must be taken with a meal to be effective. There is an independent
effect of orlistat on serum lipids (44–46), but no independent effect on serum glucose
(44–47). Orlistat has the distinction of being the only FDA approved anti-obesity medi-
cation for use in children and adolescents (48).

Acarbose, an amylase inhibitor that blocks complex carbohydrate absorption (49), is
approved for the treatment of diabetes in the United States. Acarbose has been shown to
be ineffective in the treatment of obesity when used as a single agent, although anecdotal
reports suggest that it occasionally may produce modest additional weight loss when used
in combination. Acarbose is a good choice for the obese, non-insulin-dependent diabetic
patient because it acts to improve glucose tolerance, decrease insulin resistance, and
potentially produces some weight loss.

7. RESULTS OF COMBINATION OF SINGLE
MEDICATIONS, DIET, AND EXERCISE FOR OBESITY

A large number of studies have evaluated treatment of obesity with a single drug
combined with diet and exercise therapy. The vast majority of these studies were for brief
periods of time, most commonly about 12 wk. Scoville (16) summarized more than 200
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studies of single agents and concluded that obesity drugs were poorly effective, because
weekly weight loss was only about one-half pound greater on drug than on placebo.
Silverstone (17) compared several drugs and noted weight losses that were statistically
significant with all of these drugs as compared to placebo. The actual weight losses
were modest, but the study times were short. In 1994, Goldstein et al. (18) evaluated all
of the studies in the literature to that date that had lasted longer than 6 mo. The 1-yr
average weight losses ranged from 2.3 kg to 14.2 kg. Losses with mazindol were greatest
at 14.2 and 12.0 kg. Fluoxetine produced weight losses of 2.3 to 13.9 kg. Losses with
fenfluramine and dexfenfluramine varied from 5.2 to 9.8 kg.

Phentermine, sibutramine, and orlistat are the three drugs used most often in the United
States, and all produce a weight loss of about 6 to 13%. The longest reported use of
phentermine was 36 mo, in two studies from Monroe’s laboratory (50,51). Both of these
studies reported weight losses of 13% of initial body weight. In neither of these trials was
there a strong diet and exercise component to the weight-loss program.

The initial reports on effectiveness of sibutramine demonstrated a weight loss of about
6 to 8% of initial body weight (31). The Sibutramine Trial of Obesity Reduction and
Maintenance trial, which included intensive lifestyle intervention plus sibutramine,
reported an average weight loss of about 13% at 1 yr (52), and Wadden et al. (53) reported
an average loss of 11.6% at 1 yr. However, Padwal et al. (54) performed a Cochrane review
of all published studies of obesity drugs with at least 1 yr of follow-up. Five sibutramine
trials were included and the average weight loss was 4.3 kg or 4.6% more than in the
placebo group in these studies. All of these studies included a diet and exercise component.

Initial reports of the effectiveness of orlistat demonstrated a weight loss of about 5 to
12% of baseline body weight at 1 to 2 yr (42–48). The Cochrane review by Padwal et al.
(54) evaluated 11 orlistat studies. Average weight loss was 2.7 kg or 2.9% greater than
placebo.

Almost all of the studies noted here were not a pure test of drug vs placebo because they
included at least some dietary and behavioral therapy. The large variability of weight
losses between studies may have been influenced by the success of subjects at different
sites combining diet, exercise, and behavior modification with the drug treatment. Also,
investigators placed greater emphasis on diet and exercise at some sites compared with
others.

Another potential explanation for variability in weight loss is the observation that
some people are more sensitive to obesity drugs, and could be classified as “responders.”
Sayler et al. (55) attempted to identify factors that would predict success of treatment with
fluoxetine and found a series of variables that gave significant results. However, the
variation was large and the variables were nonspecific, so that the formula has little
clinical usefulness. Additional studies are indicated to determine whether clinically use-
ful predictors can be identified.

8. COMBINATION PHARMACOTHERAPY OF OBESITY

Pharmacologics are therapies of choice for most chronic diseases. For chronic medical
conditions like hypertension, diabetes, dyslipidemia and asthma, if one medication does
not completely alleviate the problem, a second, third, or more are added. However, the use
of combinations of medications for obesity has been surprisingly sparse. Combinations of
medications that have been used for obesity include ephedrine–methylxanthines–aspirin,
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phenylpropanolamine–benzocaine, fenfluramine–phentermine, fluoxetine–phentermine,
dexfenfluramine–fluoxetine, and sibutramine–orlistat (23,28–30,33–34,53,56–63). Data
from a sampling of these studies are described next.

8.1. Ephedrine Combinations
The combination of ephedrine with caffeine and/or aspirin results in fat loss with

preservation of lean body mass (33–38,64). Toubro et al. (34) compared placebo, ephe-
drine alone (60 mg/d), caffeine alone (600 mg/d), and the combination of ephedrine and
caffeine over a period of 24 wk in 180 subjects. None of the substances caused weight
loss alone, compared with placebo, but the combination produced a mean weight loss of
16 kg. A 26-wk open-label extension revealed that the 16 kg weight loss persisted for 50
wk in the 99 of 180 subjects who completed the protocol. Molnar et al. (64) treated
adolescents with ephedrine–caffeine for 20 wk and found a weight loss of 14.4vs 2.2%
for placebo treatment. Side effects were not different than placebo and there were no
withdrawal effects. Boozer et al. (37,38) performed randomized, double-blind studies of
dietary supplements containing ephedra and caffeine. This group noted significant weight
loss vs placebo, with only modest side effects in their carefully selected subjects. They
evaluated cardiac status by 24hr Holter monitoring and noted no differences in
arrhythmias compared to placebo (38). Kalman et al. (65) evaluated the cardiac effects
of a dietary supplement over a 14 d period and found no meaningful differences from the
placebo group.

Physicians in the United States rarely prescribe this combination of drugs, but before
removal from the market, large amounts were bought by consumers as “dietary supple-
ments” in health food stores and other commercial distributors. A very large number of
adverse events were reported to the FDA in users of ephedra or ephedra–caffeine com-
binations including myocardial infarctions, cerebrovascular accidents, and sudden death.
These were anecdotal reports rather than scientific data, so the FDA commissioned the
Rand Corporation to prepare a report. After reviewing the literature and the anecdotal
reports of adverse events that were sent to the FDA, the authors of this report noted the
large number of adverse events and concluded that the combination was associated with
some potentially concerning side effects (66). They stated that there was insufficient
evidence to conclude that ephedrine/ephedra and caffeine was responsible for the mor-
bidity and mortality seen anecdotally, but that the evidence warranted controlled studies.
Reviews of the literature by Greenway (67) and by Shekelle et al. (68) came to the same
conclusions. However, the FDA decided that the potential risks of dietary supplements
containing ephedrine/ephedra outweighed the potential benefits and in December 2003,
banned the use of ephedra in dietary supplements for weight loss in the United States (69).

8.2. Phenylpropanolamine–Benzocaine
Benzocaine, a local anesthetic agent reputed to “numb the taste buds,” is in some OTC

weight reduction aids. Greenway and colleagues (56,57) found that the combination of
PPA and benzocaine was no more effective than placebo, so this combination cannot be
recommended for clinical use.

8.3. Phentermine–Fenfluramine Combination
Although fenfluramine and dexfenfluramine are no longer on the market, the results

of the seminal studies of Weintraub et al. (58,59) using this combination for obesity are
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instructive. Weintraub et al. (59) kept 121 subjects on the combination of phentermine
resin and fenfluramine for up to 3.5 yr. All subjects were treated with diet, exercise, and
behavior modification. At 60 wk, patients on continuous treatment had lost 15.8 kg. This
was the first long-term study of drug-combination therapy for obesity, and demonstrated
that significant weight loss persisted as long as the drugs were given. When subjects
discontinued medications at the end of the study, weight gain back toward baseline levels
was rapid. Atkinson et al. (60) reported weight loss of about 16.5% of initial body weight
(17 kg) at 1 yr and about 8% at 3 yr in patients on fenfluramine and phentermine hydro-
chloride (HCL). Dramatic reductions were noted in systolic and diastolic BP in hyper-
tensive patients (28 mmHg and 17 mmHg, respectively) and in serum cholesterol and
triglycerides (27 mg/dL and 79 mg/dL, respectively) in hyperlipidemic patients (60).
Hartley et al. (61) found a 17% weight loss on phentermine–fenfluramine. However, as
noted previously, fenfluramine and dexfenfluramine were reported to cause cardiac valve
lesions, and were removed from the market in 1997 (19–22).

8.4. Fenfluramine–Fluoxetine Combination
Pedrinola et al. (62) carried out a randomized, double-blind trial of fluoxetine–

fenfluramine vs fluoxetine–placebo in 33 women for 8 mo. The fluoxetine–fenfluramine
group lost 13.4 kg vs 6.2 kg for fluoxetine–placebo. Unfortunately, a fenfluramine–
placebo treatment group was not included.

8.5. Phentermine–Fluoxetine Combination
Dhurandhar et al. (23) reported in abstract form that the combination of fluoxetine (20–

60 mg/d) and phentermine HCL (18.75–37.5 mg/d) produced significant weight losses
that were similar to those produced by the combination of fenfluramine (20–60 mg/d) and
phentermine HCL (18.75–37.5 mg/d). In two letters to the editor and a book for the
lay audience, Anchors (28–30) reported that fluoxetine–phentermine in doses of 10 to 20
mg/d and 30 mg/d, respectively, produced long-term weight losses approaching 15% of
initial body weight. Devlin et al. (63) treated overweight females with binge-eating dis-
order with fluoxetine–phentermine in an open-label trial and noted significant weight
loss that persisted at 18 mo in subjects who continued medication.

8.6. Sibutramine and Orlistat
Wadden and colleagues (53) added orlistat to the regimen of 34 obese female subjects

who had lost about 11% of initial body weight after 1 yr on sibutramine and lifestyle
modification. There was no additional weight loss during a 16-wk extension on the drug
combination.

The data presented here on combinations of drugs to treat obesity suggest that some
combinations produce weight loss that is greater than can be attained with single drug
treatment. The most effective was phentermine–fenfluramine, which is no longer avail-
able since fenfluramine was removed from the market. Phentermine–fluoxetine holds
some promise, but the studies of this combination are not adequate and more work
is needed before this can be accepted as a standard therapy. Anecdotal, nonpublished
reports indicate that some private physicians use combinations including phentermine
and topiramate, phentermine and zonisamide, fluoxetine and bupropion, fluoxetine and
topiramate, and metformin with either phentermine or sibutramine. Until controlled
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studies are performed with these combinations, physicians should use them only with
great caution and only after obtaining written, informed consent regarding the off-label
status of such combinations.

9. PRACTICAL ASPECTS OF OBESITY PHARMACOTHERAPY

9.1. Side Effects and Adverse Events

Obesity medications, although generally quite safe, may be associated with side effects
that require careful follow-up. Most side effects of the adrenergic agents and sibutramine
occur early in the course of treatment and improve or resolve within the first month. Dry
mouth is common and often persists, as does fatigue or asthenia. Sleep disturbances, such
as insomnia, drowsiness, and vivid dreams tend to resolve. GI disturbances occur (e.g.,
diarrhea with serotonin agonists and constipation with adrenergic agonists). It is important
for patients to drink large amounts of water to help constipation and because sweating is
another side effect that may contribute to dehydration. Because patients may not be
hungry, they also may neglect to drink adequate fluids.

Sibutramine is associated with slight pulse rate increases and BP increases in nor-
motensive subjects, but most hypertensive subjects have reductions in BP (31,32,52).
A small percentage of patients report a paradoxical increase in hunger with sibutramine.

Severe side effects including abnormalities of cardiac valves and primary pulmo-
nary hypertension occurred with fenfluramine and dexfenfluramine (19–22,70–73),
but there is no evidence to suggest that adrenergic agents or sibutramine produce either
of these.

Because orlistat reduces fat absorption, it is associated with GI complaints of loose
stools, diarrhea, and in a small percentage of patients, incontinence (42–49). The GI
complaints are self-limited and may be easily controlled by stopping the drug or reducing
the amount of fat in the diet. Most physicians and patients consider the increased GI
symptoms a good behavioral stimulus to control dietary fat intake. Rarely are the GI
symptoms sufficiently severe to require discontinuing the medication.

9.2. Medication Regimens and Administration

There are few data to guide physicians as to the optimal medication regimen for a given
patient. It is very clear that different people respond differently to the combination of
obesity drugs, diet, and exercise. It also is clear that dosage sensitivity of drugs varies
widely. In their study on the combination of diet, exercise, phentermine, and fenfluramine,
Weintraub et al. (58,59) showed that most subjects lost weight with low doses of
phentermine and fenfluramine. In subjects who did not lose well initially, increasing the
dosage to full levels did not cause additional weight loss. A practical philosophy for use
of obesity drugs is summarized in Table 4 (see also Chapter 16). Because obesity phar-
macotherapies may have adverse effects, it is important to use them only when indicated
and to use the lowest dose that will give maximum weight loss with tolerable side effects.
By starting at a low dose, some of the side effects may be avoided. Most patients will need
more than one medication for maximal weight loss, but it may be reasonable to start with
only one medication to determine whether the patient is highly sensitive and will do well
with only one medication. Additional medications would be added as necessary. If an
increase in dosage does not cause additional weight loss, the dosage should be reduced.
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If a new medication does not contribute to reducing weight or complications, it should
be discontinued. The physician must use clinical judgment to determine whether a given
patient should discontinue one medication or all pharmacotherapy. Often patients are
reluctant to discontinue medication, even in the face of significant side effects, because
the pharmacotherapy is effective and weight regain is highly likely with cessation of
pharmacotherapy. Physicians need to inquire about side effects and unilaterally intervene
if the necessity arises.

10. CONCLUSION

Obesity is a complex syndrome that requires complex treatment. Obesity rarely may
be treated with only one form of therapy. All patients need the underlying basic treat-
ments of diet, exercise, and behavior modification for a healthy lifestyle. Obesity drugs
may make it much easier for patients to follow such lifestyle modifications. Single drug
therapy or low-dose combination drug therapy has been very helpful in producing
sustained weight loss, but if the drugs are effective, it is likely that they will be needed
life long. Cessation of treatment almost invariably results in weight regain. Although
generally safe, there may be significant side effects with obesity drugs, so ineffective
agents should be discontinued. Almost never is there an indication for temporary treat-
ment or treatment of non-obese patients with obesity drugs. Long-term, careful follow-
up is needed, and because obesity treatment requires a great deal of patient education,
it is best done with a team of a physician and at least one allied health professional (see
Chapter 22). Appropriate team members may include a dietitian, nurse, exercise physi-
ologist, psychologist, social worker, or other educator. The optimal regimen for each
patient will differ, and until additional research is done, choosing a regimen is a matter
of trial and error.
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18 Genetics and Potential
Treatments of Obesity

José R. Fernández and David J. Goldstein

KEY POINTS

• The current “epidemic” of obesity is the result of increasing disruption
between the balance of energy intake and energy expenditure related to the
action and interaction of biological and nonbiological causes.

• Animal models are extremely useful in identifying the contributions of genes
because they can be subjected to genetic manipulation.

• Studies with monozygotic and dizygotic twins have estimated that body mass
index (BMI = kg/m2) is about 70% heritable.

• Use of genetic tools has been beneficial in increasing our understanding of the
neurohumoral controls of energy balance.

• Recent advances have begun uncovering many of the genetic–environment
interactions that result in obesity.

1. INTRODUCTION

The incidence of obesity and other comorbidities in the US population has increased
dramatically during the past two decades. According to the Center for Disease Control,
the number of states in the United States that have obesity prevalence rates greater than
15% has increased from none in 1985 and 1990 to 25 states in 1995 and 49 states in 2000
(Fig. 1).

This increase in the prevalence of obesity is the result of increasing disruption between
the balance of energy intake and energy expenditure related to the action and interaction
of biological and nonbiological causes (1). The regulation of body weight and food intake
is a highly complex and redundant homeostatic system set to ensure positive energy
balance (2). Its main purpose, prevention of starvation, provides an evolutionary advan-
tage under circumstances of uncertain food supply to assuage the effects of prolonged
starvation (3). As a consequence, in an environment of plentiful food, many individuals
gain excessive weight (4). Body weight is regulated by interactions of both peripheral and
central nervous system mechanisms including drives for palatability and variety and
neurohormonal stimulation of centers in the dorso-medial hypothalamus, arcuate nucleus,
and nucleus tractus solitarius (5,6).
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Table 1
Chapter Overview

1. Introduction
2. Animal and Human Models of Obesity

2.1. Animal Studies
2.2. Human Studies

2.2.1. Early Evidence of the Genetic Basis of Obesity
2.2.2. Monogenetic Mutations

2.2.2.1. Leptin
2.2.2.2. Melanocortin Receptor 4
2.2.2.3. Neuropeptide Y
2.2.2.4. Pro-Opiomelanocortin

2.3. Association Studies
2.3.1. Energy Intake
2.3.2. Energy Expenditure
2.3.3. Nutrient Partitioning

2.4. Genetics in the Population
3. Potential Treatments

3.1. Therapies Based on Genetic Discoveries
4. Conclusion

Fig. 1. Obesity trend in the adult population of the United States from 1985 to 2000 (From the US
Center for Disease Control, Website: www.cdc.gov.)

To understand these aspects, scientists have investigated the role that genetic and
environmental factors play in the etiology of this condition. Advances in molecular
biology, the development of animal models for genetic manipulation, and the enter-
prise of the human genome project have greatly contributed to the identification of
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DNA sequences that may play pivotal roles in the development of obesity. As of this
time the scientific literature identifies approx 236 DNA sequences across the mouse
and human genomes (7) with some type of influence on various measures related to
excessive body fat.

The field of obesity genetics has grown dramatically during the past decade. This
chapter, outlined in Table 1, describes general findings that support the influence of genes
on obesity, as well as the results of genetic associations identified to influence aspects of
energy intake, energy expenditure, and nutrient partitioning in both rodents and humans.
The relationship of recent genetic findings to future obesity therapies is reviewed.

2. ANIMAL AND HUMAN MODELS OF OBESITY

The ultimate goal of obesity research is to develop strategies to prevent excessive fat
accumulation after identifying those factors that cause this condition in individuals. As
a complex trait, obesity results from the influence of genetic and environmental factors
and their interaction. Both animal and human models have been used to investigate the
role of genes in obesity-related research.

In mammals, genetic information occurs in pairs. Each individual receives one copy
of genetic information, from the mother and the other copy from the father (a condition
referred to as diploid). For any piece of DNA, the two copies, constituting a pair, can be
identical (homozygous) or different (heterozygous). To investigate the function of DNA
fragments, this material is separated or cut into pieces containing sequences of bases.
Some of those pieces are not necessarily functional (i.e., do not have all the necessary
information for the coding of a protein) and are often referred to as “markers.” Some other
pieces have been previously studied and the protein coded by the sequence is known.
Those sequences are traditionally referred as “genes.” Variants of markers and genes
(called “alleles”) occur in the population, creating genotypic variation, known as “poly-
morphism.” These variants can be the result of differences in length, number of base
repeats, or single nucleotide substitutions that alter the protein product by the substitution
of one amino acid for another. Obesity-related gene-mapping techniques are used to
identify the allele(s) that have an effect on different measurable traits (phenotypes)
related to obesity.

2.1. Animal Studies

Animal models are extremely useful in identifying the contributions of genes because
they can be subjected to genetic manipulation. Breeding experiments in which specific
inbred strains are mated to produce a genetically controlled progeny have been utilized
to explore environmental and genetic sources of variation. Genetic manipulation has
allowed the addition or deletions of specific genes in animals of identical genetic back-
ground, generating meaningful insights into the understanding of the role of various
genes and its products in mechanisms related to obesity. Also, the use of animal models
permits control of energy intake, energy expenditure, and other environmental stressors
that markedly reduce environmental variability. Many of the most important break-
throughs in the obesity field have resulted from experiments involving animal physi-
ological manipulations. For example, the identification of the feeding-inhibiting hormone
leptin and the leptin receptor occurred as a result of parabiosis experiments in which two
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rodents were surgically attached by suturing their skin together after making an incision
through the skin of both rodents. This permitted transfer of small molecular-weight
substances for one rodent to the other. If both animals lacked the ability to make leptin,
they both became obese. If both animals lacked a receptor to recognize leptin, they both
became fat. If the one that lacked the ability to produce leptin is joined to the one that
lacked the receptor, the receptor-deficient animal overproduced the hormone, suppress-
ing the appetite of the hormone-deficient animal. Consequently, adiposity was reduced
in both animals.

2.2. Human Studies

Various human models are used to answer specific questions regarding obesity in the
population. Twin, adoption, and family studies have supported the presence of genetic
influences. Family pedigrees have also provided information regarding the linkage of
genetic sequences with obesity phenotypes. Cross-sectional studies have been used
for many genotype–phenotype associations, experiments regarding energy intake and
expenditure, intervention strategies, and evaluation of racial differences in obesity.

2.2.1. EARLY EVIDENCE OF THE GENETIC BASIS OF OBESITY

Early evidence for a genetic component of obesity came from twin and adoption
studies and was based on the determination of heritability. Heritability refers to the
portion of the phenotypic variation that is owing to genetic variation. Studies with mono-
zygotic and dizygotic twins have estimated that BMI is about 70% heritable (8–10). On
the other hand, an estimate of 20 to 60% has been obtained from adoption studies con-
sidering biological/adoptive siblings (12).

2.2.2. MONOGENETIC MUTATIONS

The study of mutant alleles of individual genes has contributed to the understanding
of certain molecular mechanisms of obesity, particularly those studies where the pres-
ence of mutant genes creates obesity phenotypes in animals and/or humans. Table 2
summarizes information about “traditional” rodent genetic models of obesity. Although
the interaction of these monogenic forms is not completely understood, it has been
proposed that in humans, the hypothalamic binding of leptin with leptin receptor stimu-
lated a signaling cascade (see Fig. 2) in which neuropeptide Y (NPY) is inhibited, and
α-melanocyte-stimulating hormone (α-MSH) is stimulated to act on the melanocortin-
4-receptor (MC4R) (13). The hypothalamus also signals MSH (a precursor of pro-
opiomelanocortin [POMC]) for a decrease in appetite and possibly signals for increased
energy expenditure (14). Some of these monogenic mutants are described here.

2.2.2.1. LEPTIN

Parabiosis experiments in the 1950s (summarized in Subheading 2.1.) demonstrated
that obesity on the mouse strain ob/ob was owing to a missing substance that regulated
body weight. This substance was identified as leptin (15), the product of the ob gene,
which was sequenced and cloned in the 1990s (16). Mice that are homozygous ob/ob do
not produce leptin and develop obesity and type 2 diabetes (17). Leptin, one of several
adipocytokines, is a protein produced primarily in adipocytes and antagonizes the action
of NPY. Mutations in the leptin gene and the leptin receptor cause obesity, hyperphagia,
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and reduced energy expenditure in both humans and rodents (17–20). Despite expecta-
tions that individuals with higher plasma concentrations of leptin would have reduced
food intake and increased energy expenditure, that is not the case with the vast majority
of obese humans who have high plasma leptin concentration relatively proportionate to
their fat mass (13). Although exogenous administration of leptin induces dose-related
mean weight loss, exogenous administration of leptin in non-leptin nul obese individuals
produces modest mean weight reduction consistent with leptin insensitivity (21). The
primary effect of leptin may be to regulate food intake to prevent starvation rather than
to limit body weight. Despite the limited effect of leptin in reducing obesity in humans,
the characterization of leptin was pivotal in elucidating many of the neuroendocrine
hormones that regulate energy intake and expenditure.

2.2.2.2. MELANOCORTIN RECEPTOR 4

The MC4R is expressed in the hypothalamus and has been associated with obesity
(24). Several investigations have provided support for the relationship between MC4R
and obesity. Mice that are homozygous for a MC4R mutant allele have shown late-
onset obesity with increased food intake. Chagnon and colleagues (25) reported an
association between MC4R and percent body fat, and mutations on this receptor have
been correlated with obesity (28), suggesting that mutations in MC4R contribute to
hyperphagia and hyperinsulinemia in obese individuals. Branson and colleagues (29)
have also supported a role of MC4R in binge-eating disorders (see Chapter 11).

2.2.2.3. NEUROPEPTIDE Y

Studies have demonstrated that leptin binds the NPY receptor to block NPY activity,
reducing energy intake and expenditure (2,30). When NPY is administered to mice, an

Fig. 2. Neuroendocrine pathways involved in energy balance. Solid lines indicate agonist effects.
Broken lines indicate antagonist effects. Non-bolded italic font represents orexigenic hormones,
non-bolded normal font represents anorexigenic hormones.
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increase in food intake is observed (31). However, NPY knockout mice have normal body
weight with only slight responses to food deprivation (2), suggesting a role of NPY in
body-weight homeostasis. It has been proposed that the action of NPY is through the
production of agouti-related peptide that promotes energy intake and decreases energy
expenditure by antagonizing α-MSH through MC4R (32).

2.2.2.4. PRO-OPIOMELANOCORTIN

POMC has also been associated with obesity, particularly because a loss of POMC
function results in obesity in mice (33) and humans (34). Quantitative trait loci (QTL)
have been identified for obesity-related traits in chromosome 2, which encompasses the
POMC gene (35–38). An amino acid missense substitution in the POMC gene, R236G,
produces an aberrant fusion protein that can interfere with signaling through MC4R (39).
The binding of this protein to the MC4R receptor acts as an agonist, reducing the normal
antagonist effect of α-MSH, thereby leading to a predisposition to obesity through hy-
perphagia.

2.2.3. ASSOCIATION STUDIES

A great deal of information regarding genetics of obesity comes from studies that
identify DNA sequences across the genome that are statistically associated with an obe-
sity phenotype. Approaches for the identification of DNA markers influencing a pheno-
type include the QTL and candidate gene approach. In the QTL approach, various DNA
sequences contribute a small portion to a measured quantitative trait. In the candidate-
gene approach, an association is sought with known genes located across the genome.
A great amount of different association results have been related to different aspects
of obesity. For BMI alone, associations have been identified in regions of chromosomes
1–8, 10–13, 16, and 18–20 of the human genome. Chagnon et al. (7) provides a compre-
hensive review of genetic associations with various obesity-related phenotypes.

The identification of genotype–phenotype associations traditionally results from the
statistical consideration of the phenotype of interest with only one genetic marker. Con-
sequently, when many markers of interest are considered in a study, multiple statistical
tests are required, and statistical adjustments are necessary to reduce false-positive rates.
Although sophisticated approaches have been recently developed to understand the role
of more than one gene on a complex trait (40), very few studies count with the large
sample size required for the exploration of interaction of multiple genes in a complex
trait. To overcome this limitation, molecular geneticists have developed techniques such
as the microarray technology, in which thousands of strands of DNA sequences of inter-
est are arrayed on a physical surface, where they serve as a matching template to identify
the presence or absence of DNA material on individuals in a sample. Although recent
applications of the microarray technology include genotyping, this technique was origi-
nated to identify DNA expression, particularly the expression occurring in specific tis-
sues as a consequence of an experimental condition or environmental influence.
Microarrays provide unique and vital information about the role of multiple genes in a
phenotype of interest, the effect of environmental factors in such, and the interaction of
genes and environment in a phenotypic outcome.

The following sections summarize the most relevant associations supporting a role of
genetics in energy intake, energy expenditure, and nutrient partitioning.
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2.2.3.1. ENERGY INTAKE

The extent to which individuals consume food responds mainly to appetite, taste
perceptions, and satiety (see Chapter 19 ). Examples of mediators of these effects include
TAS1R genes, and cholecystokinin (CCK).

Inbred strains of mice have been used to identify genetic influences in sweet taste. In
testing for the sensitivity to saccharin, researchers identified Sac, a locus on mouse
chromosome 4 (41). Within 20,000 base pairs of Sac, the gene Tas1r3, expressed in taste
receptor cells, was identified (42). The TAS1r3 product, T1r3 protein, is a member of
the family of G protein-coupled receptors. The human TAS1R3 gene has been mapped.
It is expressed in taste receptor cells and is believed to be a sweet-ligand taste receptor
(43). Two other T1r genes, T1r1 and T1r2, which code for receptors, T1R1 and T1R2,
may be responsible for variation in sweet taste within a single taste bud (44). Regarding
food intake, evidence from twin studies have supported a heritability estimate of 23% of
the variance in before-meal palatability ratings (45), suggesting that energy intake might
be mediated by genes influencing predisposition to highly palatable foods. Experiments
with rats have proposed a role of the peptide CKK in food satiety (46).

2.2.3.2. ENERGY EXPENDITURE

Recent investigations have proposed a genetic predisposition to physical activity (see
Chapter 13). Genetic differences in muscle fiber types can be the predisposing factor for
people to engage in physical activity (47). Lean individuals have more slow-twitch
muscle fibers, obese individuals have a much greater proportion of fast-twitch muscle
fibers (48,49).

Two genetic associations support a genetic role in physical activity. Angiotensin
I-converting enzyme (ACE) has been proposed as a candidate gene for exercise-related
phenotypes (50), based on the observation that individuals with one or two insertion
alleles in the ACE gene had a greater duration in repetitive arm flexion time after exer-
cise training (51). Another candidate gene is the uncoupling protein 3, a gene involved
in the disposal of excess energy within the skeletal muscle (52,53), that is believed to
influence resting metabolic rate in individuals (54).

2.2.3.3. NUTRIENT PARTITIONING

Nutrient partitioning is an important component to obesity. If the nutrients obtained
from energy intake were distributed throughout the body in fat-free components, there
would be no risk for obesity. In understanding this nutrient partitioning, investigators
have paid attention into the identification of genes influencing fat accumulation and
distribution.

Studies have suggested that adrenoreceptors have a role in fat accumulation. Dionne
and colleagues (55) reported that individuals carrying one or two copies of the allele that
causes a substitution of the amino acid Arg instead of Gly (Gly389Arg polymorphism)
in the human β1-adrenoceptor gene had greater body weight and BMI. They argued that
this association attributable to greater fat mass as measured by dual x-ray absorptometry.
Similarly, greater fat mass has been observed on individuals homozygotes for the
Gln27Glu polymorphism of the β2-adrenoceptor (56). In addition, a mutation on the
Trp64Arg polymorphism of the β3-adrenoceptor (57–60), has been associated with
excess body fat and low energy expenditure.

3_18_Fern_293_306_F 10/08/2004, 1:57 PM300



Chapter 18 / Genetics and Obesity 301

Another interesting association regarding nutrient partitioning is peroxisome
proliferator-activated receptor γ 2 (PPAR-γ2), a transcription factor that is believed to
play a role in adipocyte differentiation. Ristow (61) reported that 4 out of 121 obese
subjects had a missense mutation in the gene for PPAR-γ2, whereas none of 237 normal-
weight subjects had this mutation, suggesting that this mutation may accelerate adipocyte
differentiation resulting in an obese phenotype.

2.2.4. GENETICS IN THE POPULATION

One of the challenges of investigating genetic influences in obesity-related traits in
humans is the identification and decomposition of genetic and environmental sources of
variation. To control for environmental factors, many studies are designed to consider
groups of individuals that live in specific locations, that share a particular cultural back-
ground, or that identify themselves as members of a specific group. The study of different
populations is of epidemiological importance, particularly when considering that, in
addition to the increasing prevalence of obesity in the general population, certain groups
have higher levels of obesity and other related traits than others.

Research findings have demonstrated that genetic and non-genetic factors influence
fat accumulation in different ways in different populations. For example, whereas
Euro-American (EA) females of higher socioeconomic status (SES) tend to have lower
prevalence of obesity, African-American (AA) females of higher SES have higher
overweight prevalence (62). In addition, AA females have higher prevalence of obesity
even after controlling for SES (63), lower levels of energy expenditure (64–67), and
higher bone mineral density (68,69) than EA females, suggesting the role of genetic
influences underlying these differences.

Genetic associations within members of specific groups have been reported in the
literature (7). Most recently, the genetic components accounting for these differences
have also been explored by considering the genetic ancestral background of admixed
populations. This genetic admixture approach relies in the assumption that common
cultural and social backgrounds provide environmental control and that by modeling
the ancestral background of individuals in a population, insightful information can be
obtained about the role of genes, environment, and their interaction in obesity. Recent
investigations have used genetic admixture to account for racial differences in obesity-
related traits (70,71), reporting associations for BMI in chromosomes 1, 11, and 12 of the
human genome.

3. POTENTIAL TREATMENTS

Prior to 1990, treatments for obesity were serendipitous or extensions of serendipity
(see Chapter 16). At this time, however, many of the treatments being explored are based
on recent discoveries related to the genetic basis of obesity and its role in understanding
the neuroendocrine pathways involved in energy balance (Fig. 2). As noted earlier,
additional explorations of interactions between environment and genetics using novel
technology and statistical methodologies that permit screening of extremely large num-
bers of individuals, such as use of microarrays of DNA chips, are being used to identify
genes that might be associated with low or high adiposity (72,73). Unfortunately, these
findings are nascent and unlikely to be translated to available pharmacotherapies during
this decade.
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3.1. Therapies Based on Genetic Discoveries
As noted in Subheading 2.2.2.1., human studies have indicated that leptin will be

unsatisfactory as a therapy for obesity, except in rare leptin-deficient individuals. Based
on newer understandings of the genetics of obesity, another cytokine, genetically engi-
neered ciliary neurotrophic factor (CNF), has recently been studied in man and has
demonstrated some efficacy. Genetically engineered CNF (see [Website: http://www.
regeneron.com/investor/press_detail.asp?v_c_id=169] Regeneron, Tarrytown, NY,
[74]), injected subcutaneously in obese patients, produced dose-related weight
loss in shorter trials and last-observation-carried-forward mean weight loss of 2.8 kg vs
2.0 kg for placebo treatment at 1 yr. About 30% of patients developed antibodies to CNF,
but the consequences and limitations related to this are not clear. Although these cyto-
kines may not be commercially viable, they have demonstrated that our early understand-
ing of the genetics of obesity can lead to further uncovering of the mechanisms involved
and new opportunities.

Another compound, the canabinoid-1 antagonist SR141716, rimonabant, has been
studied in obesity and genetic tools have been used to uncover its mode of action (77).
Rimonabant reduces food intake and body weight in rodents. One of its actions is to
increase Acrp30 mRNA expression. Acrp30 is an adipose tissue-derived plasma protein
that induces free fatty acid oxidation, decreases hyperglycemia and hyperinsulinemia,
and reduces body weight (75). A 16-wk human study has been completed and longer term
studies are underway.

Another compound, L-796568, a selective β3-agonist, increased energy expenditure
8% and lipolysis, as assessed by increased plasma glycerol and free fatty acid concentra-
tions, after a single 1000-mg dose without apparent cardiovascular adverse effects (76).
It can be anticipated that genetic studies may help in designing newer selective β3-
agonists that could prove useful in man and avoid difficulties of earlier compounds.

Some treatments designed from genetic discoveries are showing some promise in
animal studies. Although lead compounds may demonstrate the difficulties of translation
from animals to man, it can be expected that genetic methods will uncover reasons for
these limitations and help in the design of future refinements.

4. CONCLUSION

Use of genetic tools has been beneficial in increasing our understanding of the neuro-
humoral controls of energy balance. Recent advances have begun uncovering many of the
genetic-environment interactions that result in obesity. Eventually, treatments designed
from this information will be forthcoming, but are not expected in the near term.

Future experimental designs will need to include environmental measures that may
influence the development of obesity in individuals. This will require use of large sample
sizes and sophisticated statistical models. The technology is advancing so that such
endeavors are becoming practical and cost efficient. The understanding and identifica-
tion of genetic influences in obesity will impact on the development of public health
initiatives to reduce and prevent obesity.
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19 The Role of Hunger and Satiety
in Weight Management

Michael Penn and David J. Goldstein

KEY POINTS

• Studies of specific dietary constituents and preloads fail to identify any par-
ticular food type that results in decreased intake.

• Higher fiber foods and large quantities of noncaloric beverages might serve
to reduce overall intake.

• Low-caloric density foods may help to reduce overall intake.
• Effective dietary interventions need to include ways to control emotional

eating and novelty eating.
• Low-carbohydrate diets are easy to follow for the short term because it is

easier to avoid certain foods than to limit the amounts. It may be particularly
effective in the snacking patient because it markedly reduces snacking. This
diet tends to be monotonous and eventually the patients break it. Furthermore,
because new low-carbohydrate foods are now commercially available, it is
more likely that snacking is again possible reducing the initial weight-loss
effect.

1. INTRODUCTION

Hunger is a craving, desire, or urgent need for food, an uneasy sensation occasioned
normally by the lack of food and resulting directly from stimulation of the sensory nerves
of the stomach by the contraction and churning movement of the empty stomach, meta-
bolic, nutrient, environmental (orosensory and social), and psychological factors. Hun-
ger leads to initiation of eating. Eating activates inhibitory signals producing satiety.
Satiety is the quality or state of being fed or gratified to or beyond capacity mediated in
the short term by mechanical factors related to swallowing and gastric distention, chemi-
cal factors related to taste and smell, and psychological factors (sensory-specific satiety)
and in the long term by chemoreception of nutrients and gastrointestinal (GI) peptides and
neuroendocrine and neuronal factors and is a major motivation for terminating eating (1).

Numerous investigations have attempted to identify mechanical factors, nutrients or
food components, or neuroendocrine hormones that could modify hunger or satiety.
Many of these studies involve giving defined meals (preload) after an overnight fast,
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assessing the satiety that results at periodic intervals, and assessing food choices and
overall calories eaten in a subsequent “cafeteria”(or buffet)-type meal from which the
patient can select. The cafeteria diet selection consists of a variety of premeasured items
of various foods such that the calories from protein, fat, and carbohydrate can readily be
assessed and the patients can choose which foods and how much they choose to eat. As
these studies have become more sophisticated, “shakes” (liquid test meals) of defined
composition and taste are given to blind the patients as to the composition of their preload.
Sometimes, the preload is given by gavage to avoid orosensory effects, such as smell,
taste, consistency, and son on, that might influence the patient. Additionally, the time that
the patient takes to eat the meal is also assessed.

Limitations of most of these studies is that they test acute effects and there might be
longer term effects of dietary manipulations that might either enhance or obscure short-
term effects. There is also the potential for bias. For example, a brownie and a scoop of
macaroni and cheese may have identical protein, fat, and carbohydrate composition and
total calories, but the attraction for the patient might be entirely different, particularly if
the macaroni does not look appealing. Thus, the selection of items in the “cafeteria” might
influence the result.

In this chapter, we describe the factors influencing hunger and appetite, relate this to
the low-carbohydrate diet developed by Atkins (2), and hypothesize about the role of
hunger and satiety in weight reduction (Table 1).

2. MECHANICAL AND LOCAL FACTORS

2.1. Gastric Capacity
One hypothesis about obese patients was that they had a larger gastric capacity or more

rapid gastric emptying leading them to eat more to achieve satiety. As a consequence,

Table 1
Chapter Overview

1. Introduction
2. Mechanical and Local Factors

2.1 Gastric Capacity
2.2 Fiber and Volume
2.3. Gastric Acid, Use of H2 Antagonists

3. Nutrient Effects on Subsequent Intake
3.1 Carbohydrate (Sucrose, Fructose, Citrate)
3.2 Protein
3.3 Fat

4. Environmental Factors
4.1. Effect of Exercise
4.2. Oro-Sensory Component
4.3. Novelty and Palatability

5. Neuroendocrine Hormones
5.1 Medications

6. Low-Carbohydrate (Atkins) Diet
7. Conclusion
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surgical techniques were developed to reduce gastric capacity. Studies have not con-
firmed these ideas, suggesting that intrinsic differences in gastric capacity do not cause
obesity; however, there were unexpected findings regarding the production of gastric-
derived ghrehlin (3).

Studies of gastric size and time for gastric emptying do not demonstrate an intrinsic
difference between obese and lean individuals. Geliebter and Hashim (4) evaluated gas-
tric capacity in 10 bulimics, 6 obese binge eaters, and 5 obese non-binge eaters, and 10
non-obese non-bulimic controls. The bulimics and the binge-eating obese subjects had
larger gastric capacity than the controls and non-binge-eating obese subjects who did not
differ from each other. They concluded that binge eating influenced the size of the
stomach and that obesity did not. Similarly, Kim et al. (5) evaluated gastric volume and
satiety while fasting and postprandial by photon emission computed tomography (PET).
No differences were noted between the 13 obese or 19 non-obese subjects for either
fasting or postprandial gastric volumes or the ratio of the volumes, the amount ingested
to maximum tolerability or satiety. Chilkoiro et al. (6) evaluated gastric emptying in
normal and obese children by ultrasound. They noted a significant correlation between
fasted gastric antral area 3.9 cm2 for the very obese and 3.6 cm2 for the obese, and 3.5 cm2

in normal children and body mass index (BMI). No difference was noted in gastric
emptying time.

Nevertheless, within an individual, it seems that after surgery, gastric size does influ-
ence subsequent weight. Forsell (7) demonstrated a correlation between the size of the
gastric pouch and the amount of weight lost after adjustable gastric banding. It may be
that functional alteration in gastric size within an individual may have an effect on weight,
however, this has not been demonstrated. Recent evidence suggests that decreased stom-
ach-derived ghrelin plays an additional role in the weight loss associated with gastric
bypass surgery (3) (see Subheading 5.).

2.2. Fiber and Volume
Fiber has been hypothesized to increase satiety and to reduce hunger by filling the

stomach with noncaloric material and by slowing gastric emptying. The data from studies
of these hypotheses is mixed, suggesting that fiber has little significant effect on hunger
or satiety. Many of the studies evaluating the effect of fiber are summarized here.

Kromhout et al. (8) evaluated the relationship of various factors on body fat. They
noted that on a population level, the job-related physical activity and dietary fiber intake
predicted the level of body fat as indicated by subscapular skinfold thickness.

Howarth et al. (9) reviewed the relationship of dietary fiber and weight reduction. The
specific results varied depending on whether the diet was restricted and whether the
subject was overweight or lean; however, overall, fiber intake reduces hunger, increases
satiety, and reduces energy intake. Overweight individuals demonstrate a greater effect
than lean individuals. The effect is independent of type of fiber. The absolute weight
effect of adding fiber to diet is relatively modest, a weight loss of about 2 kg. Some of the
studies evaluating the effect of supplementing diet with fiber are summarized here.

Rolls and Roe (10) administered treatments (no gastric tube inserted and no preload,
gastric tube inserted but preload covertly diverted, 200 kcal in 200 mL, 200 kcal in
400 mL, 400 kcal in 400 mL) as preloads administered over 15 min intragastrically
beginning 30 min prior to lunch to 25 lean and 29 obese women on 5 separate days.
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They noted that increased volume, but not increased calories, reduced subsequent energy
intake when orosensory cues are bypassed.

Kaplan and Greenwood (11) examined the effects of equal caloric amounts of high-
carbohydrate (potato and glucose drink) and low-carbohydrate (barley) with placebo on
hunger, satiety, and subsequent lunch intake in 10 men and 10 women, ages 60 to 82, on
four mornings, after fasting overnight. Potatoes produced greater satiety than barley,
which produced more satiety than glucose and placebo. There was less hunger with
potatoes than with barley, glucose, or placebo. The subjects reported greater fullness with
potatoes and barley than with glucose and placebo. The subsequent lunch intake was
decreased more for potatoes and barley than for glucose and placebo. The differences in
plasma glucose among the groups did not predict these results. Thus, it suggests that
greater bulk, as a result of increased fiber, results in greater satiety.

Landstrom et al. (12) evaluated the wakefulness and satiety effects of food alternatives
with differing energy content and bulk (100, 500, and 1000 kcal and low bulk, 100 kcal
in 10 food- and sleep-deprived subjects. There were no differences in wakefulness, but
subjects were more satiated after higher energy and higher bulk.

Birketvedt et al. (13) evaluated the effect of fiber on weight control in 53 moderately
obese women who were on a daily1200 kcal diet for 24 wk. The patients were randomly
allocated to fiber, initially 6 g/d, then 4 g/d maintenance, supplementation, or placebo.
The fiber supplementation resulted in 8 kg vs 5.8 kg weight loss.

Mattes and Rothacker (14) attempted to evaluate the effects of viscosity using 220 kcal
shakes that were matched on weight, volume (325 mL), temperature, energy, macronu-
trient content, and energy density in 84 adults in a crossover design by assessing reduction
in hunger, size and time to first meal as well as 24-hr intake. Reductions in hunger were
observed with a thicker shake, no significant differences occurred in the size or time to
the first meal or 24-hr intake.

Pasman et al. (15) evaluated the effect of a 1-wk fiber supplementation vs no supple-
mentation in obese women who had lost weight. In 17 subjects who were not on a
restricted diet, mean energy intake decreased significantly after fiber supplementation
without changing hunger or satiety. In 14 patients with fixed energy intake (6 MJ/d or 4
MJ/d) hunger scores were less with fiber supplementation with the more restricted diet
but not different with the 6 MJ diet.

Pasman et al. (16) evaluated the effects of supplementation with 20 g/d of fiber vs
placebo for 14 mo after an energy-restricted diet (very low-calorie diet) in 31 females.
The fiber group (n = 20) who were at least 80% compliant and the control group (n = 11)
showed the same weight regain, whereas the noncompliant fiber-supplemented group
regained more weight. Thus, there did not seem to be an effect of dietary fiber intake on
longer term weight maintenance. Rather, this suggests that compliance to the fiber diet
may be a marker for better weight maintenance.

Burton-Freeman et al. (17) evaluated the effect of fiber on glucose, insulin, and
cholecystokinin (CCK) and the subjects assessed their hunger, desire to eat, fullness,
and prospective consumption via visual analog scales. Fasted males (n = 7) and females
(n  = 8) completed a crossover study evaluating the effects of isoenergetic low-fat/low-
fiber, high-fat/low-fiber and low-fat/high-fiber breakfasts. The high-fiber/low-fat diet
suppressed peak glucose and insulin concentrations compared with the low-fiber/low-
fat breakfasts. In women, higher fat and higher fiber meals resulted in greater feelings
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of satiety and higher plasma concentrations of CCK. In males, the levels of CCK
did not correlate to changes in the amount of fat or fiber in the meals. In females, the
high-fiber/high-fat diets produced higher CCK concentrations than the low-fat/low-
fiber diet. This study suggests that fiber induces CCK, similar to fat and thus increases
satiety (see Subheading 3.3.). The apparent difference in gender in this study may not
be artifact.

Del Parigi et al. (18) evaluated regional cerebral blood flow using PET to evaluate
gender differences in human neuroanatomical response to hunger and satiation. After
fasting and thus during hunger, males had greater activation of the frontotemporal and
paralimbic areas. After satiation, women had greater activation in occipital and parietal
sensory association areas and dorsolateral prefrontal cortex. Men had greater activation
of ventro-medial prefrontal cortex. They suggested that this reflected possible gender
differences in cognitive and emotional processing of hunger and satiation.

2.3. Gastric Acid, Use of Histamine-2 Receptor (H2) Antagonists
It was also proposed that the production of gastric acid was one of the cures for hunger

and that inhibition of the effects of gastric acid would reduce hunger, and possibly
increase satiety. One strategy for blocking the effects of gastric acid was the use of H2
antagonists.

Stoa-Birketvedt (19) evaluated the weight loss effect of cimetidine (200 mg tid before
meals) vs placebo in 60 overweight to obese patients who were taking a 5 MJ/d diet
supplemented with 9 g/d fiber over 8 wk. The cimetidine-treated patients lost 7.3 kg more
than placebo-treated patients. In a similar study, Rasmussen et al. (20) evaluated the
weight loss effect of cimetidine suspension 200 mg/10 mL vs placebo in 60 moderately
obese patients taking a 5 MJ/d diet supplemented with 9 g/d of dietary fiber. There was
no difference between the groups after 8 wk. Stoa-Birketvedt et al. (21) used a higher dose
of cimetidine (400 mg tid) over 12 wk in 43 overweight patients in a parallel, randomized,
double-blind, placebo-controlled study. The cimetidine-treated patients lost 5 kg vs
1.3 kg for placebo and had significant reductions in appetite and body fat. Birketve et al.
(22) subsequently evaluated long-term use of cimetidine for 8 wk twice a year with a
dietary restriction and exercise vs nonintervention for 42 wk. The cimetidine and behav-
ior-modification group had a 15.1% weight loss compared with a weight gain of 8.6% in
the nonintervention group. Overall, cimetidine appears to improve compliance with a
weight-reduction diet when given at a sufficient dose. Whether this is related to blockade
of the effects of gastric acid is not known. In addition, the ideal timing of use of cimetidine
is not known.

3. NUTRIENT EFFECTS ON SUBSEQUENT INTAKE

Some researchers hypothesized that eating certain foods prior to a meal would induce
changes in later appetite such that the subsequent meal would be smaller than normal and
that the total caloric intake would be reduced. The results of some studies testing this
hypothesis are summarized here.

3.1. Carbohydrate
Preloads of sucrose, fructose, and citrate have been evaluated to determine whether

they would reduce the caloric intake of the subsequent meal. Although differences in the
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amounts ingested in a subsequent meal occur depending on the preload, the overall
caloric intake was not reduced compared with a placebo preload. Many of the studies are
summarized here.

Woodend and Anderson (23) noted that a preload of sucrose at 0, 418, 836, and 1254
kJ in the same volume suppressed average appetite more than nonsucrose control. The
sucrose preload dose dependently decreases food intake of the subsequent meal by
nearly the amount of calories of the sucrose given. Several studies investigated the
effects of glycemic carbohydrates on subsequent satiety or food intake. In evaluating the
effects of sugar-containing beverages (24), the highest glycemic response was greatest
with glucose followed by polycose, sucrose, amylopectin, a fructose–glucose mixture,
and amylose, respectively. This was confirmed by another study (25). High-glycemic
carbohydrate reduced satiety at about 1 hr and lower-glycemic carbohydrates reduced
satiety at 2 and 3 hr. This effect was unrelated to plasma glucose. Food intake at 1 hr was
inversely related to that of plasma glucose concentration.

Van de Ven et al. (26) evaluated the effect of four different 250 mL preloads (2%
fructose with 2% fiber, 10% fructose with 2% fiber, 10% fructose with 4% fiber, artificial
sweeteners) on lunch ingestion 60 min later in 24 healthy women. There was no signifi-
cant overall effect in that any reduction in lunch eaten was less than the caloric intake of
the preload and there was no effect on overall 24-hr ingestion.

Kovacs and Westerterp-Plantenga et al. (27) treated 14 normal to moderately obese
women with placebo, hydoxycitric acid (HCA) and HCA with medium-chain triglycer-
ide in a crossover design to assess effects on satiety and energy intake. After 2 wk of each
treatment, all treatments were associated with weight loss, but there was no difference in
satiety or reduced 24-hr caloric intake among treatments.

Westerterp-Plantenga and Kovacs (28) administered 300 mg HCA in tomato juice vs
plain tomato juice three times daily for 2 wk to 12 overweight males and 12 overweight
females to evaluate its effects on satiety and energy intake. The 24-hr food intake
decreased by 15 to 30% compared with placebo, despite no significant change in appe-
tite profile, dietary restraint, taste perception, or hedonics.

3.2. Protein

Protein has been proposed as being more satiating than carbohydrate and this forms
a part of the argument supporting the Atkins low-carbohydrate diet (see Subheading 6.).
Several studies have tried to address this question, but most have limitations that make
an absolute conclusion elusive. It has also been hypothesized that proteins are digested
into peptides that trigger satiety signals from the gut via CCK-A and opioid receptors (29)
contributing to satiating properties of protein intake.

Barkeling et al. (30) reviewed studies that used meals with various proportions of
protein and carbohydrate and evaluated post-meal fullness. They found mixed results,
with three studies indicating that a high-protein meal will reduce subsequent cravings,
and two showing no difference between high-protein and high-carbohydrate meals in
subsequent feelings of fullness or the calories consumed in the subsequent meal. Barkeling
et al. performed a study using 20 healthy normal BMI women who were given meals with
equal calories, fat, and fiber and a glass of water. They were randomly allocated to eat
either a high-protein meal (meat and whole-meal spaghetti) or a high-carbohydrate meal
(vegetables and ordinary spaghetti). Subjects were to consume the entire meal and water.
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They then fasted until the standard dinner meal, which was provided in excessive quan-
tity. They were instructed to eat until pleasantly full. Subjects who had eaten the high-
protein meal consumed 12% less calories at dinner. This short-term effect was somewhat
artificial because of the balance of fiber provided in the test meal that would not generally
occur in a low-carbohydrate meal outside the investigative setting.

In a review of 11 studies that addressed the issue of high- vs low-calorie diets (31), 8
of the 11 indicated that a low-carbohydrate, high-protein diet reduced subsequent hunger.
It was uncertain whether the subjects might have been biased by being able to identify
the foods they ate. To address this question, they did a study that incorporated three
similar-appearing liquid test meals (high-protein, high-carbohydrate, and mixed 50/50)
as a 450-cal lunch in a crossover design in 12 female college students. They were told to
consume as much of a cafeteria-style dinner as they wished. They consumed less after the
protein meals than the carbohydrate meals.

Gendall et al. (32) evaluated the effects on subsequent food cravings, binge eating,
nutrient intake, and mood of high-protein, high-carbohydrate, and mixed meals on 3
separate days in nine women who had food cravings at least once a week over the 2 mo
prior to beginning the study. After the high-protein meal, the patients craved more sweet
carbohydrate-rich foods than they did after the other meals.

Rosen et al. (33) evaluated obese subjects who were given 2 wk of low-carbohydrate
diet followed by high-carbohydrate diet or visa versa in a crossover study. There was a
decrease in appetite and elevation in psychological reactions to dieting after 2 wk of
dieting that did not differ between the type of diet.

3.3. Fat
The effect of fat in diets is important because of the recommendation to reduce the

amount and types of fat in diets. Additionally, in the low-carbohydrate diet (see Sub-
heading 6.), because carbohydrate intake is severely restricted, the amount of fat in the
diet tends to be high as many high-protein, low-carbohydrate foods also have high-fat
content.

The effect of an equal calorie and density high-protein, high-carbohydrate, high-fat,
or mixed breakfast on the amount eaten at lunch was evaluated in 16 normal-weight men
(34). Hunger was significantly less after the high-protein and the mixed breakfasts. They
consumed more calories at lunch after the high-fat breakfast.

Orosco et al. (35) tested the effects of different fats on 5-HT concentrations. Lard and
high-saturated fat-enriched margarines caused a reduction in 5-HT concentration and
increased sucrose consumption. Sunflower oil- and olive oil-enriched margarines did not
significantly alter 5-HT concentrations.

Rissanen et al. (36) evaluated dietary preference for fat by evaluating responses by
monozygotic twins who were discordant for obesity as evidenced by at least a 3 BMI
difference. The obese twins reported a current preference for fatty foods three times more
frequently than their non-obese co-twins. In addition, when recalling taste preferences at
the time they left their parental home, the twins reported that the obese twin had a greater
preference for fatty foods.

Woodend and Anderson (23) noted that a preload of safflower oil at 0, 418, 836, and
1254 kJ suppressed average appetite more than non-safflower control. The highest saf-
flower preload dose decreased food intake of the subsequent meal by about half the
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calories of the safflower given. Furthermore, safflower oil suppressed the food intake of
the subsequent meal less than a sucrose preload with comparable calories.

St. Onge and Jones (37), after a review of the literature, concluded that medium-chain
triglycerides might result in faster satiety, and increased energy expenditure compared
with long-chain triglycerides through hypothesized actions on CCK, peptide YY, gastric
inhibitory peptide, neurotensin, and pancreatic polypeptide.

CCK is released after fat intake (see Subheadings 2.2 and 5). In addition, recent evi-
dence suggests that high-fiber meals also increase CCK concentrations (17) examined
CCK-associated satiety in seven males and eight females, who had been fasted, when they
received differing amounts of fat in three isoenergetic breakfast meals (low-fiber and low-
fat; high-fiber and low-fat; low-fiber and high-fat) in a randomized crossover design.
Plasma samples were analyzed for CCK, insulin, glucose, and triacylglycerols.

4. ENVIRONMENTAL FACTORS
4.1. Effect of Exercise

Long et al. (38) evaluated lean males, of whom 14 were regular exercisers and 9 were
nonexercisers, to determine whether exercise improved accuracy of regulation of food
intake in compensation for prior energy intake. The subjects were given liquid preloads
that were blinded as to content (2513 kJ high energy, 1008 kJ low energy) followed by
a buffet lunch 1 hr later. They found that the nonexercisers did not significantly alter their
intake based on the preload, whereas the exercisers reduced their lunch intake after the
high-energy intake. There were no differences in hunger or satiety ratings following the
preloads for either group. Although this supports the benefits of exercise on short-term
regulation of food intake, because this evaluation was not randomized, this finding could
be an intrinsic difference in exercisers and nonexercisers rather than a consequence of
exercise.

4.2. Oro-Sensory Component
Food consistency makes a difference with thicker consistency enhancing satiety.

Mattes and Rothasker (14) tested shakes with different consistencies. The thicker the
consistency, the more hunger was reduced. However, there was no difference in the total
intake of the subsequent 24 hr.

Appearance affects eating behavior. Linne et al. (39) evaluated the amount of food
eaten by nine blind and nine matched normal subjects with and without blindfolding. The
eating behavior of the normal and blind subjects did not differ. The subjects ate 22% less
food and ate more quickly when blindfolded than when they could see.

Taste can influence the perception of satiety. The effects of lemon-flavored sucrose
(2160 kJ in 575 mL), maltose (67 kJ, 575 mL), and water drinks taken orally were
compared in six normal males to evaluate the potential effects on appetite and gastric
emptying (40). The sucrose and maltose solutions slowed gastric emptying compared
with water, but maltose delayed gastric emptying more than sucrose. Sucrose was more
effective in increasing fullness and in reducing intake during the subsequent 3 hr. In a
second study using another six volunteers, the sucrose and maltose were given by gavage.
The effect on gastric emptying remained, but there were no differences in hunger, full-
ness, or consumption. This suggests that the sweet taste of the sucrose was responsible
for the perception of increased fullness and decreased subsequent consumption.
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The effects of sucrose (sucrose-containing 251kJ pastilles chewed over 10 min, sucrose
jelly 251 kJ consumed over 5 min, sucrose drink 251kJ consumed within 2 min, and water
consumed within 2 min) on subsequent suppression of appetite was evaluated in 10 male
and 10 female subjects (41). There was no difference in hunger and fullness among the
treatments, but after chewing the pastilles, the lunch intake was reduced, compared with
the sucrose solution and the water. This suggested that the orosensory component resulted
in suppression of subsequent intake.

Zandstra et al. (42) evaluated food intake after a mid-morning yogurt snack consisting
of 67 kcal or 273 kcal/200 mL, each with a specific flavor, given on alternating days for
40 d to evaluate whether the subject’s lunch food intake compensated for the differing
snack intakes. Lunch intake was reduced after both yogurt snacks compared to lunch
without a snack. This effect did not change after repeated exposures. When the flavors
were switched after 40 d, subjects increased their intake after eating the high-calorie
yogurt with the low-calorie taste, but did not reduce their calorie intake after eating the
low-calorie yogurt with the high-calorie taste.

4.3. Novelty and Palatability
Frequent and repeated exposure to a particular food results in satiation or monotony.

This effect has neuroanatomical basis. Rolls et al. (43) tested sensory-specific satiety by
measuring neuronal response to repeated stimulation in the caudofrontal cortex taste
area. When monkeys were fed to satiety with a specific taste, neurons in their caudolateral
orbitofrontal cortex decreased in their response to that particular taste. When subjects
were allocated to no chocolate except during test days (n = 15), 67 g chocolate per day
(n = 20), or increasing amounts of chocolate from 57 g/d to 86 g/d (n = 18) over a 15-d
period, the desire for and pleasantness of chocolate declined over time for the chocolate-
eating subjects. However, there was no reduction in chocolate intake.

Consistent with this study, McCrory et al. (44) noted that dietary energy intake was
related to palatability and that dietary variety was an important predictor of body fatness.
Looking at this from the opposite perspective, Bell et al. (45) showed that the volume of
food rather than its energy density determined the perception of that food’s palatability
and as a consequence larger food volume results in earlier termination of eating.

Gosnell et al. (46) concluded that the amount and number of different foods presented
significantly influenced how much food was consumed. Ten male and female subjects
(ages 18 to 65), 5 with binge-eating disorder (see Chapter 11) and 5 without, were tested
in a feeding laboratory setting. They were examined with either one or two binge foods in
either twice to four times their self-reported binge-eating episode amounts. Energy intake,
hunger, fullness, anxiety, and depression were measured. Results showed that the amount
and selection of foods did significantly affect the amount of food consumed irrespective of
the binge-eating disorder. This suggests that patients are more likely or capable of over-
eating because of the variety and palatability of foods.

5. NEUROENDOCRINE HORMONES
With societal obsession with obesity and weight loss, many media stories and scien-

tific publications have focused on a physiological mechanism for obesity. Chapter 18
presents the molecular evidence related to neurohormones affecting ingestion and body
weight. The effects of many of the neuroendocrine hormones involved in body weight are
summarized briefly here.
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 Although many have attributed obesity to psychological issues including lack of self-
control, emotional problems, research does not fully support this. For example, Pearcey
et al. (47) examined the energy balance (diet and activity diaries) and influencing factors
of subjects who had been gaining weight during the prior 6 mo (n = 19) compared to
subjects who were weight stable (n = 19) in an attempt to determine whether there were
differences between the two groups. In addition to their intake and activity, each subject
recorded the environmental, social, and psychological factors associated with each meal
in a 7-d diary. Weight gain was associated with increased caloric intake, but none of the
other assessed factors. Thus, determination of the causes of increased ingestion, would
be valuable in controlling weight gain.

Neuroendocrine hormones have been suggested a physiological factor causing obesity
and weight gain. The neuroendocrine hormones that regulate feeding behaviors are dis-
cussed in Chapters 9 and 18. Those neuroendocrine hormones that regulate eating through
effects on hunger or satiety are discussed here. These hormones, usually produced peri-
pherally, act as satiety signals and do little to regulate body fat stores. Many of these satiety
signals act through the serotonergic system (48). The GI tract releases CCK, ghrelin,
glucagon-like peptide (GLP)-1, and GLP-2. These peptides cause gastric relaxation
through gastric sensory, direct central nervous system, and indirect vagal effects. Fat
stimulates CCK release that, acting through CCK-A receptors, transmits via the vagal
nerve to the nucleus tractus solitaris and then to the lateral parabrachial nucleus, amygadala,
and other sites. Heini et al. (49) evaluated the effects of fiber supplementation in a 5-wk
randomized, double-blind, crossover study in 25 obese females on an 800 kcal/d (3.3 MJ)
diet. They noted that 2-hr postprandial CCK concentrations were increased after a fiber-
supplemented meal but not after a meal without fiber supplementation.

As glucose is released from food, pancreas β-cells co-secrete insulin and islet amyloid
polypeptide (amylin) (50). Insulin acts to increase hunger, whereas, amylin acts to decrease
hunger. Amylin also inhibits postprandial glucagon secretion and delays gastric emptying.
Both of these effects result in a blunted hyperglycemia. Both amylin and insulin act in
concert in the area postrema of the hindbrain to reduce food intake (51,52).

The human analogue of bombesin, gastrin inhibitory peptide, reduces food intake (53).
A double-blind, placebo-controlled study evaluated the effects of a 165-min infusion of
bombesin on satiety and food intake in seven obese and seven lean women, with a preload
of banana slices at 60 min. Bombesin reduced food eaten more than saline infusion by
lean individuals, but not by the obese women, indicating that obese women are less
sensitive to the effects of bombesin (54).

Enterostatin, a petapeptide, is produced in enterochromaffin cells in the antrum and
duodenum and in the exocrine pancreas as pancreatic procolipase (55). It is released in
response to dietary fat and reduces fat intake (56). It has been shown by microdialysis to
increase serotonin and dopamine in the lateral hypothalamus (57).

Ghrelin derived from the stomach and in the hypothalamus, stimulates food intake by
acting in the arcuate nucleus and other brain locations (58,59). Ghrelin augments neu-
ropeptide Y (NPY) gene expression and blocks leptin-induced feeding reductions (59).
Ghrelin plasma concentrations rise before meals and drop after meals. The concentra-
tions increase during a weight-reduction diet and markedly decrease after gastric bypass
surgery (3). At present, ghrelin antagonism is being proposed as a potential pharmaceu-
tical target (60).
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Hellstrom and Naslund (61) note that after food intake, CCK, GLP-1, and GLP-2 are
released from the GI tract to mediate satiety. CCK and GLP-1 mediate satiety in both
lean and obese humans. These peptides may act centrally, via the vagus nerve, or through
gastric sensory mechanisms. In the brain, GLP-1is synthesized in the arcuate nucleus
and acts in the area postrema, caudal nucleus of the solitary tract, lateral parabrachial
nucleus, hypothalamic paraventricular nucleus, bed of the nucleus stria terminalis, and
central nucleus of the amygdala (62). GLP-2 is synthesized in the nucleus of the solitary
tract.

Adiposity signals circulate in proportion to body adiposity and influence body weight
by modifying the action of meal-generated satiety signals. Insulin and leptin, two such
neuroendocrine hormones, are transported into the brain to modulate expression of hypo-
thalamic neuropeptides. Leptin suppresses appetite and insulin increases appetite. NPY,
β-endorphin, orexin (hypcretin), galanin, and melanin-concentrating hormone increase
food intake. Corticotrophin-releasing hormone/urocortin (CRH), leptin, cocaine amphet-
amine-regulated transcript, and α-melanocyte-stimulating hormone (α-MSH) reduce food
intake. CRH, α-MSN, and β-endorphin are cleavage products of pro-propriomelanocortin,
which is released from other arcuate neurons after leptin stimulation.

NPY, orexin, and melanocortin-4 receptor (MC4R)-containing neurons are located in
the hypothalamus. Leptin and insulin inhibit the NPY neurons in the arcuate nucleus, the
paraventricular nucleus, and the lateral hypothalamus suppressing NPY release, but in
periods of undernutrition or when genetic mutations result in inactive or reduced leptin,
they are overactive as a result of release of this inhibitory control (63). Additionally, recent
studies in rats may suggest that NPY neurons develop resistance to the satiety actions of
leptin in the hypothalamus (64). This may explain the failure of leptin in weight-loss trials.
Neurons expressing prepro-orexin, the precursor of orexin A and orexin B, are located in
the lateral hypothalamus and are stimulated by hypoglycemia and are inhibited by food
ingestion. The orexins transiently increase feeding (65).

Activation of α-MSH neurons in the arcuate nucleus occurs coincident with meal
termination, indicating that it is a satiety mediator (66). α-MSH activates MC4R to
inhibit feeding probably by blocking the action of agouti gene-related peptide, which is
co-expressed with NPY in arcuate neurons. This may reduce overeating of palatable
foods.

Galanine, β-endorphin, and other opioids, particularly µ-selective agonists, induce
potent increases in food intake, sucrose, salt, saccharine, and ethanol. Based on studies
using macronutrient selection, regional specificity, role of output structures, c-Fos map-
ping, analysis of motivational state, and enkelphalin gene expression, Kelley et al. con-
cluded that opioid receptors in the ventral striatal medium spiny neurons mediate the
affective hedonic response to food (liking or food pleasure).

5.1. Medications
Because diets tend to fail for most individuals, particularly over the long term, attempts

have been made to identify herbals or medications that could be used to reduce weight.
Most such agents, such as sibutramine, phentermine, fluoxetine, dexfenfluramine,
fenfluramine, phenylpropanolamine, and ephedra (ma huang), act by increasing satiety.
This permits patients to better adhere to a behavior modification weight-loss program
(see Chapter 14). The amount of weight loss for such agents has proven to be minimal and
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tends to decrease over time (67). Many of the neuroendocrine hormones noted earlier, as
well as other strategies, such as efforts to increase metabolic rate (e.g. α2-adrenergic
agonists), may prove more effective; however, it is also possible that the complex regu-
lation of energy intake, designed to prevent starvation and thus tilted toward accumula-
tion of energy stores to permit survival when food supplies are tenuous, may require
intervention with multiple concurrent mechanisms.

6. LOW-CARBOHYDRATE (ATKINS) DIET

The low-carbohydrate diet has been extremely popular (2). For the initiation (induc-
tion) period, the amount of carbohydrate is severely restricted. During the later phases
(ongoing weight loss, premaintenance stage, maintenance stage), more carbohydrate is
added to the diet, but it is still significantly restricted with white flour, milk, refined sugar-
containing foods, white bread, or white rice being permanently excluded from the diet.
As a consequence, the dietary protein and fat intake increases. Proponents claim that this
diet suppresses appetite, increases metabolic rate, decreases metabolic efficiency, and
shunts nutrients away from storage (68). Because restriction of carbohydrates prevents
stimulation of insulin secretion, the effect is an insulin surge such as that which occurs
after ingestion of simple sugars or refined carbohydrates. Because the carbohydrates in
the diet are restricted, the body converts protein to sugar and burns fat for energy needs.
Part of the popularity of the diet is the large, rapid initial weight loss seen by many users.
Although some of the weight loss is the result of reduction in fat and lean body mass,
much is owing to diuresis that occurs as a consequence of this diet as the body rids itself
of the byproducts of fat and protein metabolism. The proponents additionally claim that
the low-carbohydrate diet is practical because it is easily adhered to (see Table 2).

Proponents of this diet claim that it results in marked improvement of cardiovascular
risk, as evidenced by reduction in cholesterol and triglyceride concentrations (68). These
risk factors have been noted to decrease as a consequence of weight loss, but they have
not shown that this effect is specific to the low-carbohydrate diet. The adversaries, who
will be called proponents of a “balanced” diet, argue that eating large amounts of fats used
during the low-carbohydrate diet is potentially risky and that although the cholesterol and
triglycerides drop, no long-term data on improvement in the risk for cardiovascular
disease exists. These balanced diet proponents believe that there is a longer term risk that
has not yet been identified. Until the long-term effects are studied, the diet should be
avoided.

Balanced-diet proponents further argue that by substituting complex carbohydrates
found in whole grains and vegetables, the insulin surge is also avoided. In this way, the
diet would be better balanced because fruits, vegetables, and whole grains would com-
pose the majority of the diet. Proponents of the low-carbohydrate diet counter that this
has been proposed for years and that the majority of people have shown that they are
incapable of maintaining such a diet. So, they add, theory is nice, but practicality supports
the low-carbohydrate diet because it appears to be easy to follow.

There are additional arguments claiming that the low-carbohydrate diet is potentially
unsafe. The low-carbohydrate diet should not be used by individuals who have increased
risk for liver or kidney damage because of the high protein load and the fat metabolites.
Low-carbohydrate diet proponents agree that these individuals should not use this diet.
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High-protein diets are associated with higher excretion of calcium, which might predis-
pose the individual to osteoporosis and kidney stones. Balanced-diet proponents further
argue that the low-carbohydrate diet lacks fiber and other nutrients, such as flavinoids and
other photonutrients found in fruits, vegetables, and whole grains, that are important for
protecting against cancer, particularly colon cancer, and heart disease and that high fat
intake is associated with breast and prostate cancer. They note that if the amount of
carbohydrate is insufficient, there will be insufficient glycogen stores for long-term
exercise. The antagonists also note that if ketosis occurs, the dieter will have ketotic
breath, bad body odor, and foul-smelling stools. Finally, they express concerns that the
metabolism of medications might be altered by the diet and ensuing diuresis and that
the diet-induced diuresis might result in dehydration and loss of potassium. They would
like to see long-term studies evaluating the long-term medical effects such as frequencies
of malignancies, and so on.

Interestingly, little scientifically has been published on the low-carbohydrate diet. For
example, which patients are most likely to benefit? What proportion of patients fail and
why? Our hypothesis is that one advantage of the low-carbohydrate diet is the reduction
of snacking. Mormonier et al. (69) showed that snacking contributes to overweight. They
assessed both behavioral and metabolic results from high-carbohydrate and high-protein
snacking and concluded that between-meal snacking, irrespective of composition, has
poor satiating efficiency and, as a result, contributes to obesity. When one considers the
most common snacks—chips, popcorn, crackers, pretzels, candy, cookies, cake, and ice
cream—these would be excluded in the low-carbohydrate diet because of their high-
carbohydrate load. What would constitute a low-carbohydrate snack? Chicken or turkey
leg, bacon, hamburger patty, egg salad. None are likely candidates for snacking. Thus,
individuals who eat between meals would be those most likely to benefit from the low-
carbohydrate diet because an absolute prohibition is easier to follow than restricted
amounts (“Bet you can’t eat just one!”). Furthermore, as noted in Subheading 4.2., larger
portions of a single food or a more monotonous diet may lead to reduced intake as a result
of decreased perception of palatability (45).

Westman et al. (70) described an uncontrolled, 6-mo low-carbohydrate diet with no
restriction on caloric intake in 51 overweight or obese volunteers who were given a
nutritional supplement and exercise recommendations. The mean weight decrease was
10.3 ± 5.9% from baseline with a 2.9 ± 3.2% fat mass reduction for completers. Ten
patients did not complete the program. Although the patients had reduction in cholesterol
and triglycerides and reasonable weight loss, it is interesting that the majority of weight
loss was of nonfat mass. Given these findings, Foster et al. (71) did a controlled trial to
evaluate the low-carbohydrate diet. They found that the mean weight loss on the low-
carbohydrate diet was greater than that of the conventional diet group initially, but the
difference decreased over time and was not significant at the 12-mo endpoint. BP and
glucose control showed similar effects to weight. Triglycerides had a significant mean
decrease for the low-carbohydrate diet compared with no change for the conventional
group. The conventional diet group had greater decreases in mean cholesterol (total and
low-density lipoprotein) and less mean increase in high-density lipoprotein cholesterol.
Although this was a relatively small study, it suggests that the claims supporting the low-
carbohydrate diet do not hold up to scrutiny and add weight to the need to define the subset
of patients who have a better outcome.
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Proponents of low-carbohydrate diets claim that the diet will relieve fatigue, depres-
sion, irritability, headaches, and joint and muscle aches. They also claim that it will
improve sleep by reducing the diurnal cortisol surge that occurs in response to the insulin
surge produced by the release of sugars in the normal carbohydrate diet. Interestingly, the
proponents of a balanced diet claim that the low-carbohydrate diet can cause fatigue, dull
headaches, abdominal pain, nausea and vomiting, many of the same complaints that low-
carbohydrate proponents claim are improved. Such claims should be relatively easy to
resolve using a randomized trial and food supplied by the study.

Thus, further evaluation of the low-carbohydrate diet are needed to dissect the profile
of the patients who benefit the most and those who benefit little. Furthermore, the reasons
for such success or failure need to be elucidated. Finally, the long-term effects of this diet
need to be defined. It may be that there are points of intersection of this and more standard
diets that would help individuals find a practical, safe, and effective diet. It is likely that
we could achieve similar benefits by incorporating the best points of the low-carbohy-
drate and low fat diets, such as increasing the fruits and vegetables and whole grains in
our diets and restricting saturated fats, refined sugar, white rice, and white flour. At
present, the industry produces low-fat foods with increased sugar or salt to increase
palatability and foods that are low in carbohydrate are being introduced. Will these new
low-carbohydrate formulations have substituted fat and salt for carbohydrate? Because
consumers seem to like the convenience and taste of such foods, and in response to low-
fat claims, seem to increase their overall intake in the misguided belief that low-fat
somehow translates to “eat all you want,” it will be helpful if the food industry could
devise more nutritious foods as snacks instead of the high-fat, high-sugar, high-salt,
starch foods that are primarily marketed. It will remain incumbent on medical practitio-
ners to educate patients that such foods still need to be eaten in moderation.

7. CONCLUSION

Physiological processes defend the body from starvation. As a consequence, there is
a tendency for overconsumption (72) and weight gain. The onset and termination of
eating episodes are subject to facilitating and inhibitory processes that are controlled by
environmental circumstances such as food availability, food type and variety, and envi-
ronmental (habitual) routines.

Although numerous studies have been performed in an effort to understand factors that
influence taste, consistency, hunger, and satiety, these have not been well integrated to
give a conclusive overall picture of effective ways that can benefit the patient to lose
weight. In addition, most of the individual interventions that show a statistically signifi-
cant effect in well-designed and controlled studies demonstrate minor effects that tend
to dwindle over time. Use of various foods as preloads that could reduce intake during
a subsequent meal do not reduce the total intake over the longer term.

Unfortunately much of the ingestion by individuals is not primarily owing to hunger,
but rather to emotional eating and to the novelty of foods (73). We can see this effect of
palatability and novelty in house pets, particularly canines, which tend to gain weight
when given table scraps or other palatable foods in addition to, or instead of, their formu-
lated chow. In humans, we see this at a buffet when individuals eat a second dessert
despite having been full prior to the first. As a consequence, effective interventions need
to include ways to control emotional and novelty eating (see Table 3).
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322 Part III / Obesity

Methods that reduce hunger and increase satiety can enhance dietary restriction to
improve weight loss. For example, enhancing satiety by increasing mechanical effects by
filling the stomach with water and fiber during a meal, and with water and fiber or low
energy-dense foods between meals can result in an overall decrease in total energy input.
Substitution of high-density foods with low-density foods and of refined foods with
natural grains and vegetables can also be used to enhance satiety and reduce the postpran-
dial surge in insulin and enhance weight reduction. Although such strategies can help
patients lose weight while they are restricting intake, the ready availability of a wide
variety of highly palatable food and the natural tendency to seek novelty in eating can
undercut efforts to restrict intake. Other strategies discussed in this book, including
behavioral therapy (see Chapter 14) and physical activity and exercise (see Chapter 13)
need to be utilized as parts of a complete weight loss program. Finally future drug
therapies may be helpful in adhering to a weight loss program.
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KEY POINTS

• For the extremely obese, nonsurgical treatment strategies consistently fail
to achieve and/or sustain meaningful weight loss. As a consequence, surgi-
cal solutions have been gaining popularity as an alternative therapy.

• Surgical procedures have become safer with the introduction of laparascopic
techniques and more effective in either limiting nutrient absorption or reduc-
ing food intake, but no one procedure is uniformly accepted as “the gold
standard.”

• Bariatric operations that result in nutrient partitioning include intestinal
bypassing, biliopancreatic diversion, and biliopancreatic diversion with
duodenal switch.

• Bariatric operations that result in nutrient restriction include bariatric bypass,
gastric bypass, and gastric banding.

• Careful patient selection and comprehensive long-term follow up are the
cornerstones to long-lasting success.

• When significant surgically induced weight-loss results, obesity-associated
conditions improve or resolve.

• Surgery is best utilized in the setting of a multidisciplinary treatment model.

1. INTRODUCTION

The prevalence of obesity is increasing at an alarming rate worldwide. In the United
States, it is estimated that 64% of all adults are overweight or obese (1). Furthermore,
4.7% are extremely (morbidly) obese, defined as a body mass index (BMI) greater than
or equal to 40 kg/m2. This means that the number of extremely obese adults in the United
States has reached a staggering 14 to 16 million people. The impact of obesity is not
limited to the United States but is spreading worldwide. Globally, the prevalence of
overweight/obesity was recently estimated at 1.7 billion people (2). This accounts for
more than 2.5 million deaths per year (3). This high prevalence is not limited to adults,
as there is a growing epidemic of overweight adolescents.
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This chapter reviews the various surgical procedures, patient selection process, opera-
tive complications, and postoperative outcomes (Table 1).

Obesity is more than just a cosmetic problem (see Chapter 10). Obese individuals
suffer from a wide range of comorbidities and comprise the second largest group of
preventable deaths after smoking (>300,000 per year) (4). Comorbid conditions are
many and can cause early death or disruption of the quality of life in the severely obese
(Table 2). Inability to perform activities of daily living, immobility, psychosocial and
economic problems, and disability are common accompaniments. Furthermore, the cost
of treating the obese is staggering, and is estimated at approx $70 billion per year (5).

For the extremely obese, nonsurgical treatment strategies consistently fail to achieve
and/or sustain meaningful weight loss. Since its introduction in the 1950s, surgery has
slowly evolved into a safe and effective treatment option for the extremely obese. In
addition to the technical advances, including the adoption of minimally invasive tech-
nology, the decrease in operative risk and increase in long-term success can be attrib-
uted to improvements in patient selection, preparation, and, postoperative care. The
resultant weight loss has been demonstrated to improve the health and quality of life
for the majority of these patients. As society becomes more aware of these facts (with
the aid of the recent success of high-profile celebrities), bariatric surgery, as it is called,
has become one of the fastest growing fields in all of medicine. It has been estimated,
that approx 30,000 procedures were performed in the United States last year. Projec-
tions indicate that 50,000 surgeries will be performed in 2004, 75,000 in 2005, and
more than 100,000 in 2006.

Table 1
Chapter Overview

1. Introduction
2. Overview of Surgical Weight-Loss Strategies
3. Bariatric Operations: Nutrient Partitioning

3.1. Intestinal Bypassing
3.2. Biliopancreatic Diversion
3.3. BDP With Duodenal Switch

4. Bariatric Operations: Nutrient Restriction
4.1. Bariatric Bypass
4.2. Gastric Bypass
4.3. Gastric Banding

5. Laparoscopic Bariatric Surgery
6. Electrical Gastric Stimulation: A Look Into the Future
7. Qualifications for Surgery

7.1. Indications for Surgery
7.2. Initial Screening

7.2.1.Comorbidities
7.2.2.Psychological Evaluation

8. Preoperative Assessment and Preparation
9. Perioperative and Postoperative Management

10. Long-Term Considerations
11. Surgical Results
12. Conclusion
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2. OVERVIEW OF SURGICAL WEIGHT-LOSS STRATEGIES

At present, several operations are being performed worldwide. All of these procedures
can be viewed by their mechanism of action (Table 3). They are designed to either limit
nutrient absorption or to reduce food intake. Some procedures rely on a combination of
both mechanisms. It would be fair to state that currently no one procedure would be
uniformly accepted as “the gold standard.” Each has favorable and unfavorable attributes.
There is no consensus as to which procedure is superior and the answer will vary from
surgeon to surgeon and location to location. For example, in the United States, nutrient
intake-restrictive procedures with or without some degree of malabsorption (Roux en-Y
gastric bypasses) are currently considered the operations of choice for most patients. In
Europe, Australia, and other countries, purely restrictive procedures (laparoscopic ad-
justable gastric bands) are overwhelmingly more common. In addition, the popularity of
these procedures is likely to change with time.

Table 2
Obesity-Associated Medical Conditions

Cardiovascular Endocrine Hepatobiliary/Gastrointestinal
• Cardiomyopathy • Amenorrhea • Hepatic steatosis
• Cerebrovascular disease • Diabetes mellitus • Gallstones
• Coronary artery disease • Hirsutism • Gastroesophageal reflux
• Dyslipidemia • Infertility • Steatohepatitis
• Hypertension
• Sudden death Musculoskeletal/skin Psychological

• Accident proneness • Depression
Miscellaneous • Chronic back pain • Low self esteem

• Chronic fatigue • Degenerative joint disease • Poor quality of life
• Malignancies • Diaphoresis • Poor relationships
• Pseudotumor cerebri • Hernia • Suicide
• Urinary stress incontinence • Immobility

• Infections Venous disease
Pulmonary/respiratory • Intertrigenous dermatitis • Deep vein thrombosis

• Dyspnea • Lower limb edema
• Obesity hypoventilation • Pulmonary embolus
• Obstructive sleep apnea • Venous stasis

• Venous stasis ulcers

Table 3
Current Surgical Procedures

Purely restrictive Malabsorptive < restrictive
• Gastric balloons a • Biliopancreatic diversion (BPD)
• Vertical banded gastroplasty • BPD with duodenal switch
• Gastric adjustable banding • Very long limb Roux en-Y gastric

Restrictive > malabsorptive Purely malabsorptive
• Short limb or proximal Roux en-Y gastric bypass • Jejunal-ileal bypass b

• Long limb or distal Roux en-Y gastric bypass • Jejunal-colonic bypass b

a Not approved for use in the United States.
b No longer considered a safe surgical option
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3. BARIATRIC OPERATIONS: NUTRIENT PARTITIONING

3.1. Intestinal Bypassing
Intestinal bypassing was the first type of operative procedure developed to induce

significant weight loss (6). First reported in the early 1950s, these procedures were based
on the common knowledge that after major small bowel resection or failure, most patients
lost weight because of inadequate nutrient absorption surface area. Intestinal bypassing
involves connecting the very proximal jejunum to the very distal ileum (or even the
colon). Typically, only 10% of the small bowel was kept in the circuit and exposed to the
luminal nutrients (Fig. 1). Patients could eat without restriction, but most complained of
frequent foul-smelling bowel movements.

Intestinal bypasses were relatively low-risk procedures in otherwise high-risk patients.
Operative mortality was reported to be less than 3%. Although perioperative complica-
tions were frequent (about 30%), most were minor in severity. This led to a rapid increase
in popularity. During the 1960s and 1970s tens of thousands of patients had intestinal
bypasses. Unfortunately, many patients experienced a number of late complications
(Table 4), some very serious in nature (7). Approximately 25% of patients required hos-
pitalization within the first 2 yr for control of severe diarrhea, dehydration, electrolyte
abnormalities, abdominal pain, and vomiting. More serious complications included liver
dysfunction, protein malnutrition, renal disease, and stone formation. Bacterial over-

Fig. 1. Intestinal bypasses. (A) Jejuno-ileal bypass where the proximal jejunum is anastomosed to
the terminal ileum. (B) Jejuno-colic bypass where the proximal jejunum is anastomosed to the
transverse colon. (Reprinted with permission from the American Society for Bariatric Surgery.)
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growth in the bypassed segment of intestine was considered to be the etiology of the
complications that could not be directly attributed to malabsorption.

Hepatic disease, the most potentially life-threatening problem, was reported in about
29% of patients followed long term. This would progress to cirrhosis in about 7%. The
fatty deposition and fibrosis was described to be quite similar to alcoholic liver changes.
Some patients have since required liver transplantation for intestinal bypass-related cir-
rhosis (8). For these reasons, intestinal bypasses are no longer recommended. Patients
who underwent intestinal bypass operations may need reversal if they develop any of the
sequelae.

3.2. Biliopancreatic Diversion
The biliopancreatic diversion (BPD) is a modified intestinal bypass (Fig. 2). First

developed by Scopinaro et al. in 1976, it was intended to cause nutrient malabsorption,
yet minimize the potential complications associated with the intestinal bypasses (9).

Table 4
Late Complications of Jejuno-Ileal Bypass

• Liver disease • Nephrolithiasis • Cholelithiasis
• Arthropathies • Vitamin deficiencies • Chronic diarrhea
• Protein malnutrition • Dermatitis • Bone demineralization
• Electrolyte deficiencies • Mineral deficiencies • Intussusception

Fig. 2. Biliopancreatic diversion. After a partial gastrectomy, the ileum is anastomosed to the
stomach remnant. The intestinal limb that drains the bile and pancreatic juices is anastomosed to
the terminal ileum. (Reprinted with permission from the American Society for Bariatric Surgery.)
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Although the BPD seems similar to the intestinal bypass, there is no blind limb so
the consequences of bacterial overgrowth are thought to be eliminated. The operation
involves a partial gastrectomy with the gastric remnant anastomosed to the distal ileum.
The proximal ileum is then anastomosed to the terminal ileum to create a “common
channel” approx 50 to 100 cm from the ileocecal valve. Although the mechanism of
action for weight loss is predominantly nutrient malabsorption, the partial gastrectomy
is thought to initiate the weight loss by nutrient restriction. The intestinal bypassing is
thought to maintain weight loss long term while allowing patients to eat “normally.”
Scopinaro has published results reporting 72% excess weight loss in patients followed for
up to 18 yr (10).

The weight loss achieved by the BPD is considered superior to that achieved by
nutrient-restrictive procedures; however, this is accomplished at greater risk. The sever-
ity of complications is greater. The most serious potential complications include protein
malnutrition and severe vitamin deficiency leading to bone demineralization that has
been reported to occur in up to 15% (10). Some of these complications have been reduced
by lengthening the common channel from 50–100 cm to 150–200 cm. Ulceration of the
ileum at the gastric connection is also a common complication. With the high incidence
of complications, it is unlikely that the BPD or its variants will ever replace the gastric
bypass as the most popular procedure in the United States. However, there may be a
potential application for BPD in those patients who fall into the super superobese cat-
egory (BMI >70 kg/m2, where the weight loss from nutrient-restrictive procedures may
not be sufficient to reverse weight-associated morbidity.

3.3. BPD With Duodenal Switch
In 1992, Marceau et al. described the BPD with duodenal switch. This updated variant

of the BPD involves a sleeve gastrectomy of the greater curvature of the stomach instead
of the removal of the distal fundus and antrum (Fig. 3). The antrum, pylorus, and first
portion of the duodenum remain in continuity with the alimentary stream, thereby reduc-
ing the incidence of stomal ulceration of the ileum and dumping syndrome (11). This
procedure is growing in popularity in the United States.

4. BARIATRIC OPERATIONS: NUTRIENT RESTRICTION
4.1. Gastric Bypass (Fig. 4)

The failure of the original intestinal bypassing to provide safe weight loss led to the
development of operative procedures based on nutrient-intake restriction. Gastric parti-
tioning, commonly referred to as “gastric stapling,” was conceptualized from the
longstanding experience of gastrointestinal (GI) surgeons with subtotal gastric resec-
tions. Most patients, after partial gastrectomy, lost weight and were not capable of eating
large (or even average-sized) meals. Based on these observations, Mason et al. performed
the first gastric bypasses (GBP) for weight loss in 1967 (12).

There is some recently published work regarding ghrelin, a peptide hormone that is
secreted by the stomach in response to substrate, which is thought to promote appetite (see
Chapter 18). Levels of this hormone increase in patients subjected to dieting and weight
loss. This increase in ghrelin stimulates appetite, which causes weight gain (14). Interest-
ingly, ghrelin levels were found to be nonexistent in a small cohort of patients who had
undergone GBP (14). This may be another explanation for sustained weight loss after GBP.
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Fig. 3. Biliopancreatic diversion with duodenal switch. Similar to the biliopancreatic diversion
except that a sleeve gastrctomy is done and the ileum is anastomosed to the duodenum. (Reprinted
with permission from the American Society for Bariatric Surgery.)

Fig. 4. Roux-en-Y gastric bypass. A small gastric pouch is created by staple partition (as in this
picture) or staple transection of the stomach. The pouch is anastomosed to the jejunum. (Reprinted
with permission from the American Society for Bariatric Surgery.)
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With more than 20 yr of experience, the GBP is currently the most common operative
procedure performed in the United States for the treatment of morbid obesity. It is the
method against which all others are judged. The operative mortality has been reported to
range from 0.3 to 1.6% (15,16). Perioperative complications occur in about 10% of
patients. Fortunately, serious complications are rare. Long-term complications are more
common but are usually easily managed (Table 5). These include anemia, vitamin and
mineral deficiencies, dehydration, persistent vomiting, and dumping syndrome. With the
appropriate patient selection, education, and after-care, 75 to 80% of patients will lose
more than 50% of their excess weight (15,17).

4.2. Gastroplasty
The original versions of the GBP were technically difficult and the complication rates

were significant (18). In the mid-1970s, a simplified version of gastric restriction, called
gastroplasty was introduced. These procedures maintained the small pouch, yet elimi-
nated the need for an intestinal connection. The small gastric pouch was constructed by
staple partitioning of the stomach. The pouch drained into the main body of the stomach
through a small gastric channel. The narrow channel functions similarly to the anastomo-
sis of the GBP, delaying pouch emptying, thereby causing satiety after consuming a small
meal.

Unfortunately, some of the earlier varieties were prone to fail from dilatation of the
gastric pouch or from disruption of the staple line partition. However, one procedure
seemed to perform more successfully. The vertical-banded gastroplasty (VBG), also first
described by Mason et al. in 1982 (19), utilizes a vertically oriented 30-cc pouch that
drains through a narrow gastric channel into the gastric fundus (Fig. 5). The pouch outlet
is 1 cm in diameter and reinforced by a polypropylene band, which prevents it from
stretching. The VBG has a lower perioperative complication rate than the GBP, and
because there is no malabsorption, cases of vitamin deficiency and anemia are almost
never occur.

It was initially thought that the VBG would be an acceptable alternative to the GBP,
possibly even a replacement. The VBG, however, has been shown to be inferior to the
GBP in many aspects. Studies comparing the efficacy of the VBG to the GBP have found
that the GBP produces better weight loss (20,21). This may be because after VBG,

Table 5
Long-Term Considerations of Gastric Bypass Surgery

Nutritional issues

• Anemia • Dumping syndrome • Vitamin and mineral deficiencies
• Dehydration • Malnutrition • Weight loss failure

Gastrointestinal issues

• Abdominal pain • Gastritis • Marginal ulcers
• Constipation • Incisional hernias • Nausea
• Diarrhea • Internal hernias • Vomiting
• Gallstones • Intestinal obstructions
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patients can still tolerate sweets and high-calorie liquids, whereas after GBP, patients
experience dumping syndrome with those same foods. Dumping syndrome seen after
GBP functions as a built-in deterrent to eating foods high in sugar and fat. To study this,
Sugerman et al. (22) segregated patients to GBP or VBG based on preoperative dietary
habits. Those noted to be “sweet-eaters” were selected for GBP and those not considered
“sweet-eaters” were offered VBG. By not performing VBG on patients with sweet-eating
tendencies, he hoped to improve the results of the VBG. Surprisingly, despite this selec-
tion process, patients having VBG still lost less weight. In addition, the VBG has proven
over time to be inferior in other aspects as well. There is a greater incidence of staple-line
breakdown and risk of band erosion. In addition, a significant number of patients, after
VBG, experience various degrees of food intolerance and vomiting.

4.3. Gastric Banding
In the 1970s, gastric banding was offered as an alternative to gastric stapling. These

procedures place tight plastic bands around the upper stomach, creating small proximal
pouches. The initial material used to create the band was similar to that of vascular grafts.
Gastric-banding procedures function very similarly to the VBG in that the resultant
weight loss is solely owing to intake restriction. Gastric banding is considered to have less
operative risk and a shorter recovery period than GBP. However, the initial experience
with banding was poor with significant complications related to the band. These included
band migration, band erosion, or pouch dilatation. Migration and erosion led to signifi-
cant vomiting. Pouch dilatation or dietary noncompliance led to weight-loss failure.  In
the late 1980s, gastric banding was rejuvenated with the introduction of adjustability.
Kuzmak et al. developed the adjustable silicone gastric band, implanted via laparotomy
(23). The design was a hollow expandable band connected to a saline reservoir by a thin
tube. The reservoir was placed below the skin on the abdominal wall. The band could be
“tightened” by injecting saline into the reservoir and “loosened” by withdrawing saline.

Fig. 5. Vertical banded gastroplasty. A small gastric pouch is created by staple partition (as in this
picture) or staple transection of the stomach. A band is placed around the outlet to slow food
movement. (Reprinted with permission from the American Society for Bariatric Surgery.)
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The next big advance in gastric banding came in 1993 when the gastric band was modified
for laparoscopic insertion (Fig. 6). First reported by Belachew et al. (24), the device, the
laparoscopic adjustable gastric band (LAGB), has become popular in Europe, Australia,
the Middle East, Mexico, and other areas outside of the United States. Like its pre-
decessor, the LAGB is positioned around the upper stomach, just below the gastroesoph-
ageal junction, where it acts to limit food intake by constricting the stomach to a shape
similar to an hourglass. The upper chamber is a small 15–20 cc gastric pouch. Like the
VBG, the LAGB is a purely restrictive operation with no malabsorptive component. This
eliminates any concern for anemia, vitamin deficiencies, or dumping; but like the VBG,
LAGB mandates greater compliance from the patient to be successful. It differs from the
VBG in that it does not require stapling, is adjustable, and reversible. Because it is
adjustable, vomiting is less of a problem than with VBG. Although there is a still a
learning curve associated with laparoscopic band placement, it is technically easier than
the laparoscopic GBP.

More than 100,000 LAGB have been implanted worldwide, confirming its safety, with
weight-loss results similar to that seen with the VBG (25,26). However, until June 2001,
LAGB was not available in the United States. Based on the results of a multicenter trial
with 300 American patients, the US Food and Drug Administration (FDA) approved the
use of one version of the LAGB called the Lap-Band®. However, several European and
Australian series seem to show consistently better weight-loss results when compared to
the US trial. The reason for this is not known, but may reflect cultural influences affecting
dietary behavior as well as the learning curve with the device.

Fig. 6. Laparoscopic adjustable gastric band. An adjustable band is placed around the top of the
stomach. Its diameter can be adjusted by inserting or removing saline from the reservoir. (Re-
printed with permission from the American Society for Bariatric Surgery.)
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Complications with the LAGB include band slippage, band erosion, pouch dilatation,
reservoir infection, and tube leakage. The incidence of these seems to have decreased as
certain technical modifications to the procedure have been made. Pouch dilatation with
or without esophageal dilatation, may be related to overfilling of the band. Better results
with the LAGB in American patients have recently been reported by Rubenstein (27). In
a 3-yr study of his personal series of 63 patients, he reported results more similar to the
European experience than the FDA trial. This lends support to the argument that a learn-
ing curve was the reason for the poor results of the FDA trial.

The LAGB is an appealing addition to the armamentarium of the bariatric surgeon
primarily because it is less invasive and adjustable. Only prospective, randomized trials
and long-term follow up, however, will confirm whether this procedure is truly effica-
cious.

5. LAPAROSCOPIC BARIATRIC SURGERY

As with other areas in surgery, minimally invasive technologies such as laparoscopy
have become quite popular. The difference between the traditional open procedure and
its laparoscopic counterpart is the access to the organs. The procedures are still similar
internally and have similar risks and outcomes. There are clear benefits to laparoscopic
surgery especially in this patient population. Major benefits are related to the wound(s).
With laparoscopy, the risk of wound complications, such as hernia or wound infection,
is reduced from almost 30% with open, to less than 1% with laparoscopic, techniques
(28,29). The other well-described perioperative benefits of laparoscopic surgery (i.e.,
less pain, shorter hospitalization, better wound healing, improved cosmesis, and more
rapid convalescence) are particularly beneficial to this patient population. In addition,
Nguyen et al. found that extremely obese patients undergoing laparoscopic GBP sur-
gery demonstrated improved pulmonary function compared to patients having open
GBP surgery (30). Decreased cytokine release has also been reported, suggesting that
laparoscopy may produce less metabolic stress.

Currently, all of the bariatric procedures can be performed laparoscopically and esti-
mates are that 30% of all bariatric procedures are now performed laparoscopically.
However, the learning curve is quite steep, as many of these procedures are technically
very difficult. Not surprisingly, because of this need for developing experience, compli-
cation rates are initially higher with laparoscopic surgery. Table 6 lists our complication
rates of the first 100 and second 100 laparoscopic GBPs. The complication rate was
decreased by 60%. Consistent with our experience, many centers specializing in
laparoscopic bariatric surgery now report outcomes similar to that seen with open tech-
niques (29–33). As a consequence, the proportion of procedures done laparoscopically
should dramatically increase in the near future as many surgeons are obtaining the nec-
essary training.

6. ELECTRICAL GASTRIC STIMULATION: A LOOK INTO THE FUTURE?

In the future, one would anticipate the continued development of less-invasive and
risky procedures. The currently performed operations for weight loss all involve some
degree of altering the anatomy and function of the GI tract. In addition, they do so at
the cost of both significant operative risk and long-term consequences. Electrical gas-
tric stimulation with a pacemaker-like device, offers an exciting and novel alternative.
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The stomach, like the heart, has a native pacemaker that is located along the greater
curvature. The concept of “pacing” or altering the intrinsic pacesetter activity origi-
nated in the 1960s and 1970s. The application in humans to affect appetite was first
proposed by Cigaina et al. in Italy (34). They found that long-term antral pacing could
reduce feed intake in young growing swine (34). Since that time, an implantable gastric
stimulator (IGS), analogous to a cardiac pacemaker, has been created and is currently
being investigated both in Europe and the United States. The IGS has already been
shown through clinical trials to be safe. However, the degree of success for inducing
weight loss is still under investigation (35). Further research is also being performed
to better elucidate the precise mechanism of action, which is still unclear. The device
consists of bipolar leads, which can be implanted laparoscopically within a sero-mus-
cular tunnel along the less curvature of the stomach. The leads are connected to an
electrical pulse generator that is positioned subcutaneously on the abdominal wall. At
our institution, we are currently involved in the second phase of US clinical trials and
have seen encouraging preliminary results. Because of the relatively high safety pro-
file, gastric pacing is an exciting modality that warrants further investigation regarding
its long-term efficacy.

7. QUALIFICATION FOR SURGERY

7.1. Indications for Surgery
Even with the tremendous advances in minimally invasive techniques, as well as

improvements in perioperative care, surgery still remains an invasive and potentially life-
threatening option, and should be reserved for only a small subset of patients seeking
treatment. Surgery should be offered only to well-informed patients in whom the poten-
tial benefits clearly outweigh the operative risks. Currently, few studies have evaluated
the cost-effectiveness of surgical vs nonoperative therapies. One study, by Martin and

Table 6
Reduction in Perioperative Complications With the Laparoscopic
Roux-en-Y Gastric Bypass at Tufts-New England Medical Center

Perioperative complications

Complication First 100 cases Second 100 cases

Wound infection 9   (9%) 1 (1%)
Intraabdominal bleed 3   (3%) 0
Intraluminal bleed 1   (1%) 3 (3%)
Anastomotic leak 1   (1%) 0
Staple line leak 2   (2%) 0
Gastric remnant necrosis 1   (1%) 0
Ischemic Roux limb 1   (1%) 0
Incomplete gastric division 1   (1%) 0
Internal hernia 1   (1%) 2 (2%)
Enteroenterostomy 3   (3%) 2 (2%)
Obstruction
Death 1   (1%) 0

Total 24 (24%) 8 (8%)
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colleagues, found that surgery was a less costly treatment option for patients with extreme
obesity and had a significantly greater success rate (36).

According to guidelines set by the National Institutes of Health consensus panel,
patients must first meet strict weight criteria (37). Potential surgical patients must weigh
more than 200% of their ideal body weight (BMI >40 kg/m2) or have a BMI >35 kg/m2

and suffer from obesity-associated comorbidities such as diabetes, hypertension, or sleep
apnea, that should improve with weight loss. In addition, all potential candidates should
have demonstrated repeated failure to control weight by medical means, including super-
vised dietary programs.

Traditionally, bariatric surgery was limited to patients who were older than 18 and
younger than 50 yr of age (38). This was based on some earlier studies that demonstrated
higher operative morbidity and mortality in older patients. Better perioperative patient
management as well as advancements in minimally invasive techniques has enabled
many surgeons to offer surgery to older patients (39). In our practice, we have safely
operated on patients who were in their seventh decade of life. Currently, most bariatric
programs will consider patients who are in their sixth decade of life, assuming they are
otherwise acceptable candidates. The other end of the age spectrum is still controversial.
Extremely obese adolescent patients will usually be physically healthy and pose minimal
operative risk. However, they may not have yet reached the level of emotional maturity
required to cope with the drastic life changes associated with surgery that are paramount
to its success. In that setting, a good surgical outcome may not translate into a good long-
term result. As the prevalence of adolescent obesity continues to grow, younger patients
are increasingly being considered for surgery, particularly if they possess the appropriate
behavioral support structures required. Many have demonstrated excellent weight loss
with vast improvements in quality of life (40).

7.2. Initial Screening

Careful patient selection and comprehensive long-term follow up are the cornerstones
to long-lasting success. Dietary indiscretion and maladaptive eating behavior can result
in complications and/or weight-loss failure despite an excellent surgical result. There-
fore, patient screening needs to be performed to identify patients unlikely to comply. The
selection process is quite comprehensive and should rely on a multidisciplinary group of
clinicians in addition to the surgeons. Team members may include bariatric internists,
psychologist/psychiatrists, and dietitians. After determining that a potential candidate
meets the standard weight criteria, the screening process is then initiated. This process
is designed to prevent undesirable candidates from undergoing surgery.

7.2.1. COMORBIDITIES

A thorough medical evaluation is performed to affirm known comorbidities and
uncover those that are often overlooked by non-bariatric physicians, such as sleep apnea.
Medical conditions, such as diabetes and hypertension, must be optimally controlled
prior to surgery and the degree of perioperative cardiopulmonary monitoring that will be
required must be determined. Despite the complexity of the surgery and the general
acknowledgment that obesity represents a high-risk condition, medical comorbidity will
only disqualify patients for surgery if the medical conditions are prohibitive and the
predictive operative mortality is significant enough to pose an unacceptable risk.
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7.2.2. PSYCHOLOGICAL EVALUATION

Although most medical conditions do not disqualify patients from surgical consid-
eration, behavioral issues might. Because behavior modification is necessary for long-
term success following surgery, patients with significant active psychiatric disorders
or mental retardation should rarely if ever be considered. In addition, a strong history
of substance abuse or self-destructive behavior, including eating disorders, may pre-
clude patients from consideration. A thorough psychological evaluation is also per-
formed. The current living conditions, life stresses, family relationships, and childhood
histories are obtained. As previously mentioned, histories of substance abuse or mal-
adaptive behavior would preclude patients from consideration. An unstable living
environment may also negatively impact results. A thorough dietary and eating history
is also obtained. Patients considered for surgery must not display evidence of eating
patterns (i.e., active bulimia, binge eating) that will preclude compliance with the
postoperative dietary restrictions. However, patients initially rejected from surgical
consideration because of behavioral issues may be reevaluated for surgery at a later
time if they respond favorably to psychiatric or psychological therapy.

8. PREOPERATIVE ASSESSMENT AND PREPARATION

After clearing patients for surgery, a thorough preoperative evaluation is necessary to
identify significant comorbidity. This work up should include standard surgical labora-
tory and radiographic studies as well as gallbladder ultrasonography, cardiac evaluation,
pulmonary function tests, and upper GI fluoroscopy when indicated. Specialty consults,
such as cardiology, endocrinology, and pulmonary, may also be required prior to surgery.
Although comorbidities rarely exclude patients from consideration for surgery, they may
alter the surgical and anesthetic management of the patient in the perioperative period.
A difficult airway and chronic pain with narcotic dependence are some examples. We
generally require patients to lose approx 10% of their body weight prior to surgery in hope
of decreasing intra-abdominal adiposity and hepatic steatosis. This may decrease opera-
tive complications.

Patient education is also an important component of the preoperative preparatory
process. During this preoperative period, extensive teaching, counseling, and supervised
dietary instructions are provided. A good understanding of the operative changes to
gastric capacity and function, dietary restrictions, and potential long-term nutritional
concerns is critical to a good outcome. Patients unable to grasp these issues may not make
good operative candidates. Patients should also have a full understanding of the potential
operative complications.

9. PERIOPERATIVE AND POSTOPERATIVE MANAGEMENT

Perioperative management should focus on minimizing postoperative complications.
This involves consideration of standard postoperative issues as well as those that are more
unique to the obese patient. Venous access and fluid management must be addressed prior
to surgery. Although most patients are extubated and removed from mechanical ventila-
tion at the conclusion of surgery, pulmonary toilet and gas exchange must be carefully
monitored, particularly for those patients with sleep apnea. We encourage patients with
diagnosed sleep apnea who are on home continuous positive airway pressure devices
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(CPAP) to continue using CPAP until the time surgery and we restart CPAP on the first
postoperative day.

Patient-controlled analgesia has improved early postoperative pain management and
pulmonary toilet. In our program, because the majority of procedures are performed
laparoscopically, epidurals are rarely used. However, they may be of great benefit for
open surgeries. Most surgeons will utilize compression sleeves and/or low-dose hep-
arin to decrease the likelihood of venous thrombosis. Some studies have advocated the
use of low-molecular-weight heparins, but dosing in the obese is not currently known
(41). Early ambulation is also critical. Patients are encouraged to ambulate on the
evening after surgery. A nasogastric tube, traditionally used after many GI procedures,
is rarely left in place after surgery. Patients start oral intake with small volumes of water
usually on the first postoperative day and progress through a defined dietary protocol.
Most patients are discharged from the hospital by the second or third day after surgery
on a nutritious liquid diet. They are then transitioned to solids as outpatients over the
next 5 wk.

Because obesity is a high-risk condition, clinicians must be alert to signs of a potential
postoperative complication, since early recognition and treatment are often critical.
Respiratory insufficiency may be seen with pneumonia, atelectasis, pulmonary embo-
lus, and even congestive heart failure. Leg swelling or pain may indicate deep vein
thrombosis. The most severe complication that may be seen in the early postoperative
period is GI leak and the rapid development of severe peritonitis. Obese patients with
peritonitis rapidly manifest severe shock and multiple organ dysfunction and therefore
the diagnosis and treatment must be done quickly. Fever, tachycardia, tachypnea, severe
abdominal or back pain, excessive fluid requirements, anxiety, or the “feeling of doom”
are some of the signs and symptoms. A gastrograffin swallow radiograph or computed
tomography scan should be obtained to detect a leak. However, if the patient appears to
be deteriorating or if the index of suspicion of a leak is high despite no evidence of leak
on x-ray, an emergent reoperation is justified.

10. LONG-TERM CONSIDERATIONS

A good surgical result does not ensure a successful long-term outcome. The degree of
weight loss and the ability to keep it off long-term appears to be as much behavioral as
surgical. Bothe et al. described the process as containing three priorities; cue control and
food-avoidance behavior change, establishment of increased activity patterns, and
weight-reducing surgery (13). Despite our ability to surgically reduce gastric storage
capacity, patients must modify their eating behaviors and increase their physical activi-
ties. Guidelines and diet plans are often necessary to prevent the tendency to resume
inappropriate eating. One such set of eating guidelines dictates that patients consume
three small solid meals daily. These meals are eaten very slowly with approx 1 min
between each bite. No liquids are allowed with meals, and the meal should cease when
the sensation of restriction occurs.

In our experience, patient compliance and outcome are directly related to the number
of follow-up office visits. Follow-up visits should address psychological issues, ongoing
nutritional concerns, as well as screen for signs of potential failure. Patients given access
to seminars, tutorial sessions, and group meetings develop the sense of partnership in
their weight-loss program and are more eager to participate. Patients who do not partici-
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pate or those rarely seen in follow-up, tend to do less well or ultimately fail. Again, the
vast resources of a multidisciplinary team are quite useful.

Despite the excellent weight-loss results after surgery, patients after GBP may present
with various problems. These can be divided into nutritional and GI categories (see
Table 5). Nutritional concerns include malnutrition, dehydration, vitamin deficiencies,
and weight-loss failure. The GI issues are those related directly to the abdominal viscera.

Most problems after surgery can be easily diagnosed and treated. Vitamin deficiencies
are prevalent after GBP and BPD (42–45). Serum iron, folate and B12 are the most
common deficiencies. Other vitamin and mineral deficiencies include vitamin A defi-
ciency, noted in 10% of patients, hypokalemia in 56%, and hypomagnesemia in 34%
(43). Our program also screens for vitamin D deficiency, but the incidence is low. Most
patients will require lifelong supplementation. The VBG and LAGB generally cause few
nutritional deficiencies (46). However, deficiencies may develop in patients with intrac-
table vomiting or deficient intake. For all patients, serum vitamin levels need to be
checked yearly and deficiencies promptly corrected.

Dehydration is commonly seen after most bariatric procedures. Patients often have
difficulty drinking adequate fluids. It typically occurs in the first few months following
surgery and during the summer months. Furthermore, vomiting and diarrhea may exac-
erbate fluid derangements. Once dehydrated, these patients have great difficulty “catch-
ing up” because they cannot drink fluid quickly. For patients not vomiting, fluid status
can be managed by encouraging patients to travel with a fluid source (i.e., sports bottle)
and drink throughout the day one swallow at a time until the symptoms of dehydration
are relieved. For those patients with vomiting, intravenous fluid may be necessary to
restore lost intravascular volume.

Weight-loss failures occur in approx 20 to 25% of patients (17). Few failures can be
traced to technical errors. In most cases, dietary noncompliance or behavioral changes
are to blame. In these cases, patients chronically overeat and/or abuse calorie-dense
foods, candies, or sweets. Patients may present with chronic vomiting, increasing appe-
tite, increasing meal capacity, and gradual weight gain. Most will also have abandoned
exercise.

GI problems can occur even in patients who are doing well after their surgery. Nausea,
vomiting, abdominal pain, and constipation are common complaints that require evalu-
ation. Persistent nausea can be found in some patients in the first few months after
surgery. It can be caused by a number of factors including eating habits and medications.
If it is not associated with vomiting, it can usually be treated conservatively, occasionally
with the aid of anti-emetics. Vomiting poses more of a potential problem. Vomiting has
been described to occur in up to one-third of patients postoperatively (18). It is usually
the result of overeating or incomplete chewing. The incidence of vomiting can be mini-
mized with the appropriate use of the dietary and behavioral support structures both
before and after surgery. However, vomiting may also have anatomic causes and may
need further evaluation. Outlet stenosis, marginal ulcerations, internal hernias, partial
small bowel obstructions, medications, gallstones, and even constipation can cause vom-
iting. Other less common causes (pregnancy, gastroenteritis, food poisoning, etc.) that
may cause vomiting in people who have not had gastric restrictive surgery should also
be considered. As with vomiting, abdominal pain can be encountered anytime after
surgery and can be the result of causes both related and unrelated to the operation.
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Generally speaking, the workup should be the same as for any patient presenting with
abdominal pain after an abdominal procedure.

Internal herniation is an uncommon complication after GBP. It is caused by the migra-
tion of bowel into abnormal spaces created at time of surgery. The bowel may kink or
obstruct. The diagnosis is often difficult to make as radiographic studies are usually
negative. The diagnosis should be considered in any patient with unexplained pain. This
pain is typically episodic, recurrent, sudden, severe, and without any logical patterns.
Exploration is necessary and often done laparoscopically even when the original surgery
was an open procedure.

11. SURGICAL RESULTS

All of the current procedures for weight loss can achieve approx 40 to 60% of excess
weight loss. Weight loss after GBP is reported to be about 60% of excess weight within
the first 2 yr and remains stable over time (15,20). The very long limb gastric bypass and
biliopancreatic bypass often exceed this amount. More significant than the amount of
weight loss is the ability to sustain the loss over time. As previously stated, long-term
success requires more than a good procedure. It also requires a programmatic effort to
provide ongoing aftercare that includes both medical and behavioral follow-up. Obesity
programs that can provide these services succeed at maintaining excellent long-term
results. For example, Pories and coworkers (15) reported sustained weight loss 14 yr after
GBP (49% of excess weight). Similar results have been reported by Scopinaro and
associates for the BPD (10,47).

Although excellent weight loss and its resultant cosmetic benefits are not insignifi-
cant, the primary goal of the surgery is to induce sufficient weight loss to ameliorate
associated medical problems such as diabetes, heart disease, and respiratory abnormali-
ties. Although it is currently not known what magnitude of weight loss is necessary to
improve the health of the severely obese patient, it appears that the obesity-associated
medical conditions improve or resolve at more modest weight loss than that achieved
with surgery (see Chapter 10). Currently, a number of reports have demonstrated
improvement and even resolution of these morbid obesity-associated diseases with
surgically induced weight loss (Table 7).

Table 7
Expected Long-Term Outcomes After Gastric Restrictive Surgery

Comorbidity  Improved or resolved

Diabetes 100%
Coronary artery disease 100%
Hypercholesterolemia 96%
Gastroesophageal reflux disease 96%
Obstructive sleep apnea 93%
Hypertension 88%
Osteoarthritis 88%
Hypertriglyceridemia 86%
Depression 55%

Adapted from ref. 42.
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Diabetes and glucose intolerance improve greatly after bariatric surgery. Herbst and
coworkers (48) first reported improvement in blood sugar control in 23 morbidly obese
patients with adult-onset diabetes mellitus 6 wk after surgery. Fourteen of their patients
no longer required insulin and another seven patients were able to reduce their insulin
requirements by 72%. Weight loss in this group averaged only 30 kg. Pories et al. (15)
more recently reported similar results with a significantly larger patient population. In
more than 500 patients, they found that 82.9% of patients with preoperative non-insulin-
dependent diabetes and 98.7% of patients with glucose impairment maintained normal
levels of plasma glucose, glycosylated hemoglobin, and insulin postoperatively.

The beneficial effects of weight loss on cardiovascular disease have also been
described. Gleysteen et al. (49) reported decreased serum triglyceride levels and improved
lipid profiles in 42 morbidly obese patients 1 yr after surgery. The group had a mean
weight loss of 61% of excess weight. They also noted maintenance of the improved lipid
profiles 5 to 7 yr postoperatively despite a 12% weight regain. Alpert and coworkers (50)
studied ventricular function using echocardiography in morbidly obese patients both pre-
operatively and after weight loss. They reported significant improvements in left ventricular
ejection fraction and lesser improvements in chamber size and ventricular wall thickness.
They also noted improvement in blood pressure. Successful treatment of hypertension was
also reported by Foley et al. (51).

Pulmonary manifestations of morbid obesity include the obesity-hypoventilation syn-
drome and the sleep apnea syndrome. Both problems are life-threatening and can occur
together (Pickwickian Syndrome). Sugerman and coworkers (52) found an incidence of
at least one of these disorders in 14% of their patients. After GBP (mean loss of 45% of
excess weight), they found improvement or cure in most of their patients. Improvements
in arterial blood oxygenation, carbon dioxide retention, lung volumes, frequency of epi-
sodes of sleep apnea, and resolution of polycythemia vera were also described.

A number of other obesity-associated medical problems have also been shown to
improve or resolve after surgically induced weight loss. These include infertility, arthritis,
chronic back pain, skin conditions, gastroesophageal reflux, pseudotumor cerebri, venous
stasis disease, chronic lower extremity edema, dyspnea on exertion, and depression.

12. CONCLUSION

The incidence of extreme obesity is increasing worldwide. The consequences and the
cost to society are significant. There is still no cure. Nonsurgical treatments are still inad-
equate for achieving significant and/or sustained weight loss. Surgical approaches have
evolved into safe and effective options. Laparoscopic techniques continue to advance the
field and may prove to become the new “gold standard” of the future. For appropriately
selected and carefully prepared patients, surgery can achieve the weight loss necessary to
improve or prevent the development of significant medical conditions and improve quality
of life. However, it is best utilized in the setting of a multidisciplinary treatment model. Until
science finds a cure to the underlying biologic derangements that cause obesity, surgery will
continue to be the most cost-effective and successful treatment option available.
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KEY POINTS

• Obesity treatment requires a multifaceted approach that can be optimally
delivered in a comprehensive weight-management program.

• Lifestyle modification and education remain the cornerstone of obesity
treatment.

• Obesity treatment requires long-term commitment and follow-up.

1. INTRODUCTION

The treatment of obesity is very rewarding and challenging. We have enjoyed nearly
26 yr of providing a comprehensive weight-management program to our community. Our
program began in one small room and now fills four large office suites throughout
Columbus, Ohio. What follows is a description of a comprehensive weight-management
program that has proven successful through many years. Along with this is a description
of the experience of a typical patient, Mary S., who participated in all phases of our
program. The chapter is outlined in Table 1.

2. PROGRAM DESCRIPTION

Our program is divided into seven phases. Phase 1 is the free orientation visit and
phase 2 includes the nutritional assessment by the dietitian. Phase 3 is the doctor’s
physical examination and evaluation for the very low-calorie diet (VLCD) treatment.
Phase 4 is the active weight-loss phase and can be time-limited or open-ended. If this
phase is time-limited, then the patient may choose to follow the VLCD for 12 or 16 wk
and then begin transition. If a patient chooses an open-ended program, he or she may
follow the regimen until the desirable or healthy weight is reached. Phase 5 is refeeding
or transition back to a regular low-calorie maintenance diet. In this phase, the patient
can choose to enter a research protocol utilizing combination anti-obesity medications,
which would continue throughout the final phase of the program. Phase 6 is lifestyle
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modification and maintenance. This phase can be either an individual appointment with
the dietitian or in a group setting with other maintenance patients. The final phase
(Phase 7) is long-term intervention that can continue for many years according to the
needs of the patient (see Table 2).

2.1. Phase 1: Orientation Visit
Mary S. was approved to participate in our comprehensive weight-management pro-
gram. She came to the center for an evening orientation accompanied by her husband,
and she listened attentively to the presentation by the dietitian. She completed a ques-
tionnaire about her weight history. There are seven patients attending this orientation
and they ask questions about the different weight-management options. After the infor-
mation session is completed, Mary met with the office manager to discuss insurance
concerns and with the dietitian to discuss her diet options. The medical assistant
obtained her baseline height, weight, and blood pressure. She was interested in the
VLCD option and scheduled an appointment for the initial evaluation.

Table 2
Program Description

Phase 1: Orientation visit
Explanation of program, staff, options, risks, and costs

Phase 2: Nutritional assessment by dietitian
Develop personalized plan
Rapport-building

Phase 3: Physician evaluation

Phase 4: Active weight loss

Phase 5: Refeeding, transition to maintenance

Phase 6: Lifestyle modification and maintenance

Phase 7: Long-term intervention

Caveats: Empathy
Staff selection
Marketing

Table 1
Chapter Overview

1. Introduction
2. Program Description

2.1. Phase 1: Patient Orientation
2.2. Phase 2: Nutritional Assessment
2.3. Phase 3: Physician Evaluation
2.4. Phase 4: Active Weight Loss
2.5. Phase 5. Refeeding
2.6. Phase 6: Behavior Modification and Maintenance
2.7. Phase 7: Long-Term Intervention

3. Caveats
4. Conclusion
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Our philosophy of the treatment of obesity is presented at the free group orientation
session. We treat obesity as a chronic disease and we tell the participants that we offer
them lifelong support. The dietitian, knowledgeable about all aspects of the center,
leads the group presentation. Participants are asked about their individual weight his-
tories and how they heard about our comprehensive weight-management program. The
professional qualifications of our staff along with a description of the various treatment
options are presented.

Among the treatment options are VLCDs, low-calorie diets, special diets, and various
combinations of these (see Chapter 16). The VLCD provides 70 to 100 g of high-quality
protein per day either in a powdered formulation that must be mixed with water, or a low
calorie fluid, or in the form of lean meat, fish, or fowl. The VLCD of lean meats generally
contains 1.2 g of protein per kilogram of desirable body weight as described by Bistrian
(1). Small amounts of carbohydrate are also contained in the regimen. High-fiber bars
are used by some patients with the VLCD. Another option for patients is part formula
and part food. This option is individualized for each patient. This individualization
would be based on the patient’s medical history, lifestyle, and personal preferences. A
brief discussion of the history of the VLCD development, indications for use, and
common side effects, risks, and benefits of the VLCD are presented. Finally, the treat-
ment results of our program are shared with the group.

2.2. Phase 2: Nutritional Assessment

Mary met with the dietitian for her initial nutritional assessment. She completed a
lifestyle inventory, depression inventory, health history form, and read the informed
consent. She is 68 in tall, weighed 310 lb, and had a calculated body mass index (BMI)
of 47.1. Her percentage of body fat was 43%. She had a chest circumference of 50 in,
waist circumference of 48 in, and hip circumference of 44 in. She met with the dietitian
to discuss the diet plan, nutritional assessment results, and informed consent. Mary
chose the formula VLCD. The dietitian reviewed her plan and together they made out
a feeding schedule. The medical assistant took some photographs of Mary. Blood was
drawn for laboratory work and an electrocardiogram I(EKG) was performed.

In Phase 2, the dietitian reviews a lifestyle inventory that includes a 1-d dietary recall,
family history of obesity, previous weight-management attempts, family support, and
body image. The dietitian also addresses patient motivation to lose weight and the patient’s
expectations. Body composition is determined by bioelectrical impedance. Resting
metabolic rate is determined by the BodyGemTM, a handheld instrument that determines
metabolic rate. The medical assistant measures height, weight, chest circumference,
waist circumference, hip circumference, and blood pressure. BMI (weight in kilograms
divided by height in meters squared) and the waist-to-hip ratio are calculated by the
dietitian. The body composition results include the percentage of body fat, body fat in
pounds, the percentage of lean body mass, the lean body mass in pounds, the percentage
of body water, and an optimal weight based on these findings.

The dietitian uses the above calculated information and the patient’s weight history to
discuss a target or healthy weight with the patient. Photographs—side and frontal view—
are taken for identification purposes and to provide a visual form of motivation for the
patient.
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The diet plan that is determined to be most appropriate by a review of all the patient’s
information and the patient’s personal preferences is reviewed in detail by the dietitian.
Recipes, dietary exclusions, techniques for enhancing compliance, and permitted medi-
cations, while on the VLCD plan, are discussed. If the patient chooses the lean meat
VLCD, then supplementation with calcium, potassium chloride, and other vitamins and
minerals are given. If the patient chooses the formula VLCD, the dietitian reviews for-
mula preparation, recipes, spacing of formula individualized for lifestyle, and calorie-
free beverage consumption. Some patients choose a mixture of formula and food. A
typical plan may be four supplements plus one meal per day. The meal may consist of four
ounces of lean meat and some vegetables in limited quantities. Commercial low-calorie
frozen entrees are sometimes used in place of self-prepared food, allowing for ease of
preparation, clean-up, and stimuli-narrowing. We find this popular for people who are
working and for people who want to eat a meal with their family.

Next, the dietitian reviews the informed consent in detail with the patient. Any ques-
tions are answered or referred to the physician, who gives final approval for the chosen
diet plan based on the patient’s medical history.

This thorough orientation, including the informed consent process, helps build the
rapport that is important for long-term success. The patient also is given a notebook that
contains program information, including office hours, medical bureau telephone num-
bers, emergency food lists, and techniques for compliance. The notebook also contains
information for other family members in how they may encourage, enhance, and sup-
port the dieter throughout the entire program. Family and friends can be a great deal of
support if they are well informed and understand the treatment modality and goals of
the patient.

2.3. Phase 3: Physician Evaluation

At her physical examination, Mary’s weight was 310 lb and her blood pressure (BP)
was 150/100. The doctor reviewed her medical history. Her physical examination was
remarkable for hyperpigmentation of her neck folds and axillary folds. She had no
discernible retinopathy. She had mild inspiratory rales on lung exam and distant heart
sounds. Jugular venous distention to 4 cm above the clavicle was seen at 30 degrees.
Mild pitting edema was seen in her legs. Review of lab work obtained was remarkable
for a fasting blood sugar of 200 mg/dL, high-density lipoprotein of 20 mg/dL, triglyc-
erides of 300 mg/dL,, total cholesterol of 320 mg/dL, and calculated low-density lipo-
protein cholesterol of 240 mg/dL. Hepatic tests were mildly elevated. Her EKG was
unremarkable except for left-anterior hemiblock. The doctor reviewed the informed
consent for a VLCD regimen with her. Modifications of her medications were dis-
cussed. A letter to her primary care physician about her VLCD regimen was completed.
Mary was asked to change her insulin dosage and to measure home blood glucose at
least twice daily. She was given information on how to contact the doctor if she had
problems or questions.

The doctor of the comprehensive weight-management program needs to be familiar
with fasting physiology. Diuretics are usually discontinued. As the patient loses weight
on the VLCD, sodium accompanies the diuresis. The patient may be at risk for hyper-
tension. Diabetic patients often benefit significantly as glucotoxicity is rapidly reversed.
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As blood sugars often decline rapidly with the VLCD, insulin and other hypoglycemic
therapy need to be adjusted at the initial physical examination visit. Metformin is theo-
retically not problematic as it decreases hepatic glucose production and is not a hypogly-
cemic agent. The comprehensive weight-management program doctor assumes the
responsibility of monitoring diet-related medical problems that might arise during treat-
ment. Patients referred by their primary care physicians to our dietitians for low-calorie
diet options are managed in conjunction with the primary care physician.

2.4. Phase 4: Active Weight Loss

At her first office visit, Mary attended a group lecture on stress management. She lost
10 lb the first wk and her insulin requirements dropped from 160 U/d to 20 U/d. She
had experienced no hypoglycemic episodes. Her home glucose values ranged from 90
to 200. She was breathing better and reported having more energy. Her hunger was
diminished. The dietitian complimented her on her 100% compliance. She was encour-
aged to keep up the good work.

Patients on the VLCD regimen attend weekly office visits. Group classes last 30 to 40
min and are led by the dietitian, psychologist, or exercise psychologist. The format of the
group sessions varies from wk to wk with lecture, discussion, and lots of group partici-
pation. Twenty-six topics including behavior modification, nutrition education, stress
management, the psychological aspects of weight management and exercise are rotated
on a weekly basis. One popular topic is a presentation by successful weight maintainers.
Many of our patients are very dedicated and contribute to the group interaction. These
group sessions are strongly encouraged and occur at the beginning of the office visit
session. The patient is then seen individually by the doctor and dietitian. The dietitian
reviews compliance and answers any questions related to the diet. Motivation and expec-
tations continue to be discussed with the patient. Each week, the patient is asked about
his or her activity level, and moderate exercise is encouraged. We feel the dietitian–
patient relationship is important for long-term success with weight maintenance. Conti-
nuity of care with the same dietitian and doctor is extremely important. At each visit, the
doctor reviews medically related problems of the VLCD and addresses common com-
plaints such as constipation or dizziness. Adjustments in medications are made by the
doctor at the weekly office visits. We adhere to standard laboratory monitoring protocols
for VLCDs.

2.5. Phase 5: Refeeding

After 16 wk on the VLCD, Mary had lost 60 lb and had adhered to the VLCD remark-
ably well. She was off insulin and had normal blood sugar. Her energy level had
increased and her husband reported less snoring at night. Her BP was normal and her
lipids were much improved. She was ready to transition and added food gradually back
into her diet. Repeat nutritional assessment by bioelectrical impedance revealed a
10% decrease in body fat. Her BMI was 38. The dietitian discussed transitional feed-
ing with her.

The transition to food is determined in conjunction with the doctor, dietitian, and patient.
We find it useful to repeat a nutritional assessment at this time to help determine the time
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to transition to food. During the VLCD, we provide flexibility of meal plans based on the
patient’s preferences, lifestyle, and issues such as vacations, meetings, and social events.
The frequent office visits make it helpful to problem-solve with the patient. The transition
from the VLCD is gradual and structured. Patients are most comfortable with this approach
because they have become used to a structured plan on the VLCD. Transitional feeding is
sometimes a time of anxiety for these patients. They have been very successful on the
VLCD and now have to deal with food and restraint. Some researchers believe that the
VLCD is successful with many patients because of stimuli-narrowing (2). Stimuli-narrow-
ing is the concept of having a structured food plan without much choice and variety. We
try to maintain some stimuli-narrowing throughout the transitional feeding and long-term
maintenance. Throughout transition, specific dietary instruction adding small amounts of
food each week is given by the dietitian. This minimizes refeeding edema commonly seen
with rapid refeeding. Most medical comorbidities have been eliminated or greatly reduced
by this time. We ask patients who desire to continue the VLCD after 16 wk to reread and
sign a new informed consent form. Transitional refeeding usually lasts 4 to 6 wk depending
on amount of weight lost and compliance.

2.6. Phase 6: Lifestyle Modification and Maintenance

Mary decided to participate in a research protocol studying combination anti-obesity
medications and their effect on long-term weight maintenance. The medication used for
Mary was phentermine. Mary was on the lowest dose of this medication after the research
informed consent form was signed and discussed with her. Common side effects of this
medication were reviewed by the comprehensive weight-management program doctor.
Mary was now ready for the lifestyle modification phase of the program.

During the lifestyle modification phase of the comprehensive weight-management
program, the patient has the option of coming every week to the office. The patient
participates in a new group session geared toward people who are back on regular food
and eating a low-fat diet. The group session is led by the dietitian with the psychologist
and exercise psychologist as occasional leaders. During this phase, the patient learns how
to stabilize his or her weight. Exercise habits are strongly emphasized, as well as support
from family and friends. Those patients on anti-obesity medications continue to see the
doctor every 2 wk for any adjustment in medications. Patients also may see the dietitian
individually if they are finishing up the refeeding phase of the program. Maintenance
diets can consist of all regular food or commercial frozen low-calorie entrees. Often, a
patient may choose to keep some of the formula in the maintenance plan. For example,
a patient may continue to take one or two packets of the supplements for breakfast and
eat regular meals at lunch and dinner. For patients who prefer to have more choice in their
diet, the exchange list system by the American Diabetic and Dietetic Associations can be
used (3). Some patients prefer to count calories and some prefer to count fat grams.
Maintenance diets are very individualized, and flexibility is the key to long-term success.

2.7. Phase 7: Long-Term Intervention

Mary tolerated the combination anti-obesity medication regimen with only minor side
effects. She had dry mouth initially. She lost 20 lb over 6 mo and has maintained that
weight loss. She is adhering well to a 1000-cal diet and her blood sugars are normal
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without diabetic medication. She struggles a bit with weekly family events but has
remained in control. She regularly attends the twice-monthly maintenance group ses-
sions for reinforcement of lifestyle modification principles.

The long-term intervention phase of the comprehensive weight-management program
involves group sessions and individual appointments with the doctor as needed. In these
group sessions, the patient is asked to keep food and activity records. The material
presented in these sessions is innovative and is prepared individually by the dietitian.
Often, a discussion leads to a presentation the following week. Nutrition information
disseminated in the media is often discussed in these groups. The dietitian’s responsibil-
ity is not just education but motivation as well. The long-term support given by the health
professional and the other patients provide the necessary reinforcement to help the patient
during high-risk situations (e.g., job changes, vacations, illnesses, family events, and
problems with interpersonal relationships). These group sessions have been ongoing for
many years, and it is emphasized to the patients frequently that obesity is a chronic disease
and requires long-term follow up. Many patients get to know each other well and provide
each other with a good deal of support. Diet intake of the maintenance patient is assessed
periodically for nutritional adequacy and compliance to his or her plan. Changes are made
if necessary on an individual basis.

Mary is continuing in the long-term intervention phase and continues to see the doctor
every 2 wk per the research protocol. Mary is maintaining her weight loss and enjoys
the group experience. She compliments the staff on their caring attitude and attentive-
ness. Her primary care physician is happy with the control of her medical conditions.
She realizes she has come a long way but needs to stay focused on her healthy habits.
Mary is now walking 45 min a day, five times a week. Her husband continues to be
supportive and accompanies her occasionally to some office visits.

3. CAVEATS

Our comprehensive weight-management program has treated obese patients for nearly
25 yr. We have changed some philosophies over the years, but have remained consistent
with our basic tenets. We approach the treatment of this chronic disease with much
empathy.

Staff selection is one of the most important qualities of a successful comprehensive
weight-management program. In selecting staff, we choose individuals who will relate
to all the different personalities of patients. Staff must have compassion, empathy, com-
mon sense, and a caring attitude for the obese patient. Technical skills alone, although
important, are not enough to make a successful employee. A caring, compassionate
attitude must be present by the receptionist who answers the phone, as well as all other
health professionals. The office environment should be friendly and appealing.

In marketing a comprehensive weight-management program, the most effective tool
is a happy patient. Most of our patient referrals have been generated by the success of our
patients. We have tried various advertising techniques and have found the most effective
to be newspaper advertisements. In addition, we prepare and send our own newsletter
three times a year to current and past patients, referring physicians, and insurance com-
panies. We also keep local physicians informed about our center and our treatment of
obesity.
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The biggest criticism of weight-loss programs, in general, is the experience of pa-
tients being unable to maintain their weight loss. Some large clinical trials have eluci-
dated results of the VLCD. In one study, of the patients who completed treatment,
successful weight maintenance (defined as maintaining 60% or more of the lost excess
weight at 18 mo) was achieved in 46% of the patients at the 18-mo follow up (4). In
another study, patients had kept off, on average, two-thirds of the weight that was lost
during treatment on follow-up after 85 wk (5). In a more recent study, for those patients
who completed treatment, 59% maintained a weight loss of 10 kg or more after 1 yr (6).
We feel strongly there should be a universal standard to evaluate the success of a
program. We decided to study the anti-obesity medications long term to see if we could
improve long-term maintenance results at our center. Some of our patients have been on
the regimen for 5 yr. Most patients have experienced very few side effects. Although a
plateau occurred in weight loss after about 6 mo on the medications, weight regain was
very small (7).

4. CONCLUSION

Obesity is a chronic incurable disease that is challenging to treat. Obesity treatment
requires a multifaceted approach that can be optimally delivered in a comprehensive
weight-management program. Our model of dietitians and physicians working closely
together facilitates medical nutritional therapy. The combination of group teaching and
individualized counseling optimize resources and allows for affordable treatment. Obe-
sity treatment requires long-term commitment and follow-up. An empathetic staff is
critical for success. Obesity treatment requires people skills, expertise in dietary manage-
ment, patient education skills, and savvy business management skills. Lifestyle modifi-
cation and education remain the cornerstone of obesity treatment. As obesity has reached
epidemic proportions in our country, we need to continue to strive for more effective and
efficient treatments.
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22 The Multidisciplinary Team
in the Management of Obesity

Patrick Mahlen O’Neil and Sherry Rieder

KEY POINTS

• In the most advantageous situation, a full- or part-time team of professionals
from the different disciplines should provide a full frontal attack on weight
loss and weight maintenance.

• Members of the multidisciplinary team include the registered dietitian (RD),
exercise specialist, behavioral/mental health professional, physician, nurse,
“lifestyle counselors,” and administrative and support staff.

• When obesity treatment sites cannot staff a full-time multidisciplinary team,
practitioners should attempt to acquire a cadre of consulting professionals,
even if on a part-time basis.

1. INTRODUCTION

This chapter describes the qualifications and functions of each of the members of a
multidisciplinary team, suggests ways to organize the functioning of such a team, and
discusses ways to capture many of the strengths of the multidisciplinary team in settings
where such an on-site team is not feasible (Table 1). Examples of specific situations are
provided to demonstrate how the complexities of obesity therapy can require a broad
range of expertise. A treatment team comprising representatives of different disciplines
can provide such a scope of knowledge and skills.

Obesity is recognized widely as a multifaceted disorder with etiologies and effects
spanning levels from the gene to the environment. The study of obesity proceeds in fields
as diverse as molecular biology, psychology, medicine, physiology, nutrition, and epi-
demiology.

Because of the complex nature of obesity and the absence of a common remediable
biological defect (i.e., it is a near certainty that the final outcome of obesity results from
numerous combinations of causal factors), interventions for obesity are varied and rep-
resent management or palliative treatment rather than cure. Approaches to the manage-
ment of obesity include not only treatments conducted upon the patient (e.g.,
pharmacotherapy, surgery), but also efforts to direct and motivate cognitive and behav-
ioral changes to be implemented by the patient, especially in the areas of diet and exercise.
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Multipronged treatment requires experience and expertise in numerous areas. That is
why professionally directed centers for the management of obesity typically feature a
multidisciplinary staff that may include a registered dietitian, exercise physiologist,
physician, nurse, and behavioral/mental health specialist, such as psychologist or clinical
social worker.

1.1. Illustrative Case Histories
Near the end of a busy evening clinic, an impromptu conclave is underway around the
office copier in the staff space. In attendance are a dietitian, a psychologist group
leader, a physician, and an exercise physiologist. The topic is patient P.T. During
several weeks on a very low-calorie diet (VLCD), P.T. has lost weight at an impressive,
some think alarming, rate. He reported to the group leader and dietitian that he was
consuming all necessary nutrients, but his rapid loss prompted rough body composition
appraisals last week and this week by the exercise physiologist. Both tests suggest
excess loss of lean body mass, even when considering the patient’s avoidance of exer-
cise. All parties in contact with P.T. report on the data they have that bear on the
question. The physician orders extra lab work to ascertain whether P.T. is losing excess
protein. When the lab work confirms these suspicions, the patient is referred immedi-
ately to the dietitian for a higher calorie diet.

Table 1
Chapter Overview

1. Introduction
1.1. Illustrative Case Histories

2. Members of the Multidisciplinary Team
2.1. Registered Dietitian

2.1.1.  Qualifications
2.1.2.  Functions

2.2. Exercise Specialist
2.2.1.  Qualifications
2.2.2.  Functions

2.3. Behavioral/Mental Health Professional
2.3.1.  Qualifications
2.3.2.  Functions

2.4. Physician
2.4.1.  Qualifications
2.4.2.  Functions

2.5. Nurse
2.5.1.  Qualifications
2.5.2.  Functions

2.6. Certified “Lifestyle Counselors”
2.6.1.  Qualifications
2.6.2.  Functions

2.7. Administrative and Support Staff
2.7.1.  Qualifications
2.7.2.  Functions

3. Organization and Function of the Multidisciplinary Team
4. When an On-Site Team Is Not Feasible
5. Conclusion
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The next wk, a dietitian is informed that another patient, C.H., confessed to the group
leader that she had, for several weeks, substituted skim milk for the required VLCD
supplement, which she hates. The physician had also received this report from the
patient with no alarm, but the group leader consulted the dietitian. The dietitian calls
C.H. and corroborates these reports. The dietitian performs some quick computations
of the nutritional adequacy of this ad hoc diet, and immediately calls the physician and
group leader to urge that C.H. enter the next dietary phase of the program, in which she
will move to a food-based plan providing better dietary balance with less reliance on
the detested supplement.

Later that wk, the physician is consulted by the group leader because most members of
another group of patients had requested a weight-loss medication. The physician con-
fers with the group leader and the dietitian. After the group leader explains that several
of these patients are doing extremely well without medication and a few others have
recently experienced unusual life stressors, and the dietitian reports on her plans for
changes in their food plans, the physician suggests that the three of them meet with the
group to explain the pros and cons of a trial of medication at this point. During this
meeting, the patient group is somewhat resistant to any deferral of medication, but more
than half of the original medication-seekers decide to wait.

2. MEMBERS OF THE MULTIDISCIPLINARY TEAM
2.1. Registered Dietitian
2.1.1. QUALIFICATIONS

Nutrition professionals who meet specific knowledge and educational requirements
of the American Dietetic Association (ADA) may obtain registration through that
group. Only those who obtain registration are authorized to use the title “registered
dietitian.” A bachelor’s degree, including approved didactic curriculum in dietetics,
and an approved practicum or internship are the minimum training level required of
RDs. Successful completion of a national examination is also required. The ADA also
offers a certificate in training in adult weight management requiring completion of a
self-study module, a live workshop, and a posttest. Some states have their own addi-
tional licensing procedures for dietetic practitioners. The title “nutritionist” denotes no
specialized training or experiences in nutrition in many states where the title can be
self-conferred.

2.1.2. FUNCTIONS

The RD can conduct nutritional analyses of patients’ dietary intake based on a variety
of means including 24-hr recall interviews and patient self-monitoring data. These analy-
ses can be informal, based on within-session review of eating records, or quite detailed
using any of a number of existing computer software packages or internet resources.
Based in part on the assessment data, the RD (a) provides the dietary prescription for each
patient; (b) confers with the patient to provide modifications to the dietary prescription
based on weight loss, adherence, changes in health parameters, and changes in the
patient’s lifestyle; and (c) instructs the patient on important nutritional issues so that the
patient has the knowledge to make more healthful food choices.

The counsel of an RD is particularly important for patients who suffer obesity
comorbidities, such as type 2 diabetes, hypercholesterolemia, hypertriglyceridemia, and
hypertension. These conditions may affect the composition of the recommended diet
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regardless of caloric level. Furthermore, the RD’s ongoing monitoring of the patient’s
eating patterns can reveal nutritional inadequacies in the weight-loss diet as actually
followed, such as vitamin deficiencies, insufficient protein intake, or excessively low
caloric intake.

Many RDs learn to employ behavior-modification techniques to enhance the patient’s
dietary adherence. They also often are familiar with behavioral procedures that can be
applied to other aspects of the patient’s weight-control plan. Of the nonmedical team
members, the RD is often the one with the most medical knowledge and experience.

2.2. Exercise Specialist
2.2.1. QUALIFICATIONS

The generic, unregulated title, “exercise physiologist” can describe people with vari-
ous, although overlapping, academic backgrounds, including physical education, exer-
cise physiology, exercise science, and others. Exercise physiologists should be expected
to have at least a bachelor’s degree in one of these or related areas.

The American College of Sports Medicine (ACSM) offers certification in several exer-
cise specialties after the applicant demonstrates the requisite knowledge and skills via
combinations of written and practical exams (1). ACSM offers certification in two tracks:

1. Clinical track certifications: These are appropriate for personnel in clinical exercise
programs for individuals with cardiovascular, pulmonary, and metabolic disease. The
majority of individuals with ACSM clinical certifications are found in cardiac rehabili-
tation programs. Because of the increased risk status of many obese persons, this may be
the more relevant group of certifications for members of the multidisciplinary obesity
treatment team. The two certifications within this clinical track are Registered Clinical
Exercise Physiologist® and ACSM Exercise Specialist®. The more rigorous Registered
Clinical Exercise Physiologist® certification requires a graduate-level degree in exercise
science, exercise physiology, or physiology, as well as a specified amount and breadth
of clinical experiences. The ACSM Exercise Specialist® certification requires a
bachelor’s degree in an allied health field and the completion of a prescribed number of
hours of practical experience.

2. Health and fitness track certification: The ACSM Health/Fitness Instructor(SM) certifi-
cation is targeted for exercise personnel who work with apparently healthy individuals
who have no history of disease or who have controlled disease. ACSM health/fitness-
certified personnel can be found in corporate fitness centers, fitness clubs, wellness
programs, and the like.

Another fitness-related organization, the American Council on Exercise, offers certi-
fications for group fitness instructors and for personal trainers based on written exami-
nations. These certifications are found primarily among fitness professionals working
with members of the general population rather than with clinical groups.

Finally, although the title is certainly not approved by any exercise group, patients in
our center take delight when we refer to our exercise specialists as “exercists.”

Regardless of certification status, any exercise specialist considered for participa-
tion on the multidisciplinary team should be knowledgeable about the impact of obesity
and associated comorbidities on exercise capacity and should be sympathetic about the
often unhappy exercise experiences of many members of this patient population (see
Chapter 13).
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2.2.2. FUNCTIONS

The exercise specialist reviews the patient’s medical background and confers with the
physician to determine the patient’s risk level for exercise and the need for additional
testing (e.g., stress electrocardiogram [EKG]) prior to beginning self-directed exercise.
ACSM guidelines (1) provide a useful basis for this decision.

The exercise specialist assesses the patient’s baseline fitness level. In the ideal case,
this fitness test would include measures of body composition, aerobic capacity, flexibil-
ity, and muscular strength. Time, equipment, and funding requirements may limit the
extent of this assessment.

The exercise specialist, in collaboration with the patient and, when needed, the phy-
sician, then develops a beginning exercise prescription. The patient’s progress should be
monitored on a regular basis and the exercise plan modified according to progress and
changes in the patient’s life situation. The exercise specialist also educates the patient
about important aspects of fitness, exercise, and how they relate to weight control and
obesity. Perhaps most important, he or she is the main source of support, acceptance and
problem solving to the patient in the frequently discouraging effort to install exercise as
a permanent fixture in the patient’s life.

2.3. Behavioral/Mental Health Professional
2.3.1. QUALIFICATIONS

The person occupying this role on the team will usually be a psychologist or social
worker, or less often, a graduate trained nurse or licensed professional counselor.

 All states control the use of the “psychologist” title by licensing or certification, and,
in all but a very few, the minimal education requirement for independent (unsupervised)
practice is the doctoral degree. Usually a PhD Licensure in psychology also requires
passing a nationally standardized written exam and, usually, a state-administered oral
and/or written exam. Not all licensed psychologists are necessarily qualified to assess
patients for the presence of mental disorders and/or to offer counseling or psychotherapy
because some will have been trained in other areas of psychology, such as industrial
psychology. In many states, licensed psychologists qualified for clinical work may carry
an additional designation such as “health service provider.”

The minimal educational level that should be expected of a social worker in this
position on the team is the master’s of social work (MSW). Some, but not all, states limit
by licensure the individuals who can call themselves social workers, and it should be
noted that some categories of licensure are available to persons without the MSW degree.
The National Association of Social Workers offers the Academy of Certified Social
Workers certificate to those who meet requirements of education (minimum of MSW),
knowledge, and supervised experience.

The advanced practice registered nurse (APRN) is educated at the graduate level
(master’s of science in nursing education or doctoral), and should be certified nationally
in a relevant specialty area, such as psychiatric mental health nursing. APRNs include
clinical nurse specialists (independent practitioners) and nurse practitioners.

Counselors with other educational backgrounds are licensed by more than 40 states.
The minimum requirements are a master’s degree and successful completion of a written
examination. Licensed counselors may specialize in mental health practice or in other
areas, such as vocational counseling.
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2.3.2. FUNCTIONS

The functions of the mental health specialist include, in the most general terms: pre-
treatment assessment, provision of cognitive–behavioral counseling and education to
accomplish weight-control goals, and management of psychological/psychiatric prob-
lems whether or not associated with weight.

Initial patient assessment should include appraisal of behavioral and psychosocial
factors related to eating and weight control (e.g., situational and emotional antecedents
of overeating, self-efficacy regarding weight control), and issues of expectations regard-
ing the magnitude and ease of weight loss and the impact of that weight loss on other areas
of life. It is also important in some clinical settings to conduct a pretreatment screening
for psychiatric disorders, especially eating disorders and mood disorders like depression
and anxiety that have a high base rate in the general population.

Nearly all comprehensive weight-control programs incorporate behavior-modifica-
tion principles and elements of cognitive–behavioral therapy (see Chapter 14). In most
well-designed programs, these aspects will be woven throughout the program and
integrated into all areas of desired change whether related to diet, exercise or other. In
addition, it is useful to teach patients some of the fundamentals of behavioral change
(e.g., proper use of goals and rewards, cognitive restructuring) so that they will have
knowledge to apply later in unanticipated situations. The behavioral/mental health
specialist should participate in designing these elements of the program if they are not
present. Although the RD or exercise specialist will be the logical presenter of topics
in their domains, even if they contain the application of behavioral principles, the
behavioral/mental health specialist is the logical teacher of “Behavior Modification
101,” although other team members with adequate training and experience could cer-
tainly do so.

In programs using a group-based approach to patient education and counseling, the
behavioral specialist is probably most often the group leader. He or she should have
knowledge and training in management of such groups. However, many effective groups,
when conducted in a “psychoeducational” rather than “group-therapy” format, are led
effectively by properly trained team members of other disciplines.

Regarding the third general set of functions of the behavioral specialist, it should be
remembered that obesity is neither a psychiatric diagnosis nor a sign of underlying
psychological turmoil. However, it is also the case that obesity confers no special protec-
tion against prevalent psychiatric disorders, and there is evidence that unlike the obese
in the general population, obese people presenting for treatment may have higher rates
of psychopathology than rates seen in the general population (2–4). Therefore, a signifi-
cant minority of obese patients in long-term treatment will at some point be in need of
mental health treatment. The behavioral specialist serves screening and referral functions
for such patients, and may also take on selected patients in individual treatment aimed at
the psychiatric condition.

Although there are scant data supporting the contention that dieting is an expected
cause of psychological distress (4–6), clinical experience shows that, as is the case with
any significant change in behavioral patterns, the occasional patient will require sup-
portive individual counseling to help deal with specific obstacles. Furthermore, for a
very few patients, arrival at a lower weight can entail psychologically stressful conse-
quences, for example, anxiety-provoking sexual attention and loss of body size as the
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perceived cause of most unhappiness. In these varied situations, the behavioral/mental
health specialist again may refer the patient or provide directly the necessary psycho-
therapy.

It should be noted that the mental health specialist should review carefully his or her
other programmatic relations with the patient before agreeing to add a psychotherapeutic
relationship to the mix. Some of the demands of the latter relationship may conflict with
requirements of other contacts (e.g., behavioral education) concerned with the overall
weight-control program, and vice versa. At the least, the specialist should discuss this
matter clearly with the patient before taking him or her on as a therapy patient.

2.4. Physician
2.4.1. QUALIFICATIONS

A license to practice medicine is obviously required. No particular specialization is
necessary, but knowledge and experience in general internal medicine, family medicine,
or endocrinology are particularly useful with this population. “Bariatric physicians”
designate themselves as such to indicate a practice concentration in obesity and weight
control. However, “bariatric medicine” is not a medical specialty recognized by the
American Board of Medical Specialties (ABMS), the umbrella organization for the 24
approved medical specialty boards in the United States that certify specialists in such
areas as endocrinology, pediatrics, and the like. As with other members of the team,
understanding of the chronic nature of obesity and tolerance of imperfect patient efforts
are essential. Physicians without prior experience in obesity may obtain online informa-
tion and continuing medical education programs at websites such as that of the North
American Association for the Study of Obesity (www.naaso.org; see Chapter 23).

2.4.2. FUNCTIONS

The physician oversees the entry medical assessment, ordering necessary tests and
conducting or supervising the history and physical. He or she also interprets the results
of this assessment to the patient and to the team.

The physician informs the RD about special dietary requirements and the exercise
specialist about risk status for unsupervised exercise. For diets such as VLCDs that
require medical monitoring, the physician provides this oversight with patient visits and
appropriate lab work. Improvement in associated risk factors, such as blood lipids and
blood glucose, is assessed by tests ordered by the physician.

Although the physician is, of course, responsible for deciding the appropriateness of
the individual patient for a trial of medication, in a team setting, the decision to pre-
scribe should be made only after input from other team members about germane patient
factors.

2.5. Nurse
2.5.1. QUALIFICATIONS

Professional nurses are registered in each state by the successful completion of a
recognized nursing program and a national examination. Registered professional nurses
can be educated at the diploma (3 yr), associate (2 yr), or bachelor’s degree level as the
entry to nursing practice. As previously noted, nurses with graduate degrees may be
certified for specialist practice in designated fields.
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2.5.2. FUNCTIONS

The nurse may occupy a variety of roles on the team. Besides traditional functions,
such as monitoring of vital signs and taking the medical history, many nurses assume
other important roles, such as patient education, interviewing about ongoing medical
status, and patient counseling regarding program adherence. In most states, APRNs may
qualify for limited prescriptive privileges.

2.6. Certified “Lifestyle Counselors”
2.6.1. QUALIFICATIONS

This represents a new group of persons credentialed by one of two groups to provide
certain weight control and other wellness counseling services. The designation is intended
for people who work within programs directed by traditional health care professionals
and/or work more or less independently with individuals whose weight is in the
“nonclinical” range, within programs that do not entail services of an intensity that neces-
sitates specialist intervention.

The American Association of LifeStyle Counselors designates as “certified lifestyle
counselors in weight control” those persons who have completed a training workshop and
passed a qualifying examination. The American Council on Exercise designates indi-
viduals as “lifestyle and weight management consultants” who have successfully com-
pleted a qualifying examination. Both of these certifications require some knowledge
regarding nutritional, behavioral, and exercise aspects of weight control. Some people
receiving these new designations have training and, sometimes, credentials in dietetics
or exercise, and others do not.

2.6.2. FUNCTIONS

This is a new group of providers, and their role in a professional team is yet to be
delineated. As mentioned previously, the intents of their credentialing organizations
seem to be to designate persons who can provide the more frequent contact with obese
patients as part of a professionally directed team and who can work independently with
clients whose weight problems are not yet clinically significant. Their scope of practice
within the multidisciplinary team should be defined on a case-by-case basis.

2.7. Administrative and Support Staff
2.7.1. QUALIFICATIONS

Specific employment criteria for the program administrator and support staff are set
by the practice or institution, but a few specific factors are worth noting. All administra-
tive staff must be able to interact appropriately and productively with patients who may
at times displace their frustration onto program staff. As with clinical staff, no one should
be hired for an administrative position who displays any signs of intolerance of obese
people (see Chapters 23 and 24).

2.7.2. FUNCTIONS

In addition to their expected organizational and business functions, administrative
staff can be a rich source of extra information for clinical staff. Patients may confide in
front-desk personnel, or inadvertently reveal to them, clinically relevant information that
they will not volunteer or admit to clinical staff. Furthermore, support staff with patient

3_22_ONei_355_366_F 10/08/2004, 2:02 PM362



Chapter 22 / Multidisciplinary Team 363

contact frequently find themselves in the position of being additional sources of informal
support for patients. When a person with a clinical role has programmatic administrative
responsibilities, special care must be taken to clarify to patients when he or she is acting
in the administrative capacity.

3. ORGANIZATION AND FUNCTION
OF THE MULTIDISCIPLINARY TEAM

It should be obvious, from examination of the preliminary examples and the descrip-
tions of team member functions, that use of a multidisciplinary team in addressing clini-
cally the multifaceted problem of obesity can offer advantages over a solo practitioner
model. Participation by members of different disciplines offers the patient the benefit of
a treatment plan that covers all necessary areas. The presence of more than one clinical
professional provides a clinical milieu that communicates to the patient that he or she has
a group of supporters and that management of obesity requires efforts in several different
domains. It is more difficult for a patient to dismiss difficulties as simply the result of a
nonempathetic or disagreeable professional if several team members are allied in their
efforts to help the patient.

 At the same time, it is possible that without clear guidelines, too many cooks can
indeed spoil the broth. Patients may, unwittingly or not, “triangulate” team members by
instigating disagreements among them. Team members may inadvertently contribute to
this by conveying contradictory messages to patients. Members may also openly have
different beliefs and philosophies about the treatment of obesity. Finally, and unfortu-
nately, there always exists the possibility that team members may transfer disagreements
among themselves, unintentionally, to their patient interactions.

Clear team guidelines can greatly help to enhance the advantages of a team approach
while minimizing its disadvantages. The way that the team is constituted and operates
will depend on its mission and its organizational context. In some settings, there may be
a nonclinical administrator overseeing the organizational matters with a group of clini-
cians in a generally flat structure. In a private medical practice, it will be expected that
the physician is at the top of an organizational pyramid. Elsewhere, there will be a clinical
director from any of several disciplines, with other professionals fulfilling their important
roles in accord with their areas of expertise.

Regardless of the organizational milieu, certain operational guidelines (summarized
in Table 2) should be in place:
1. The team should collaboratively construct, and unanimously agree to, a coherent ap-

proach and philosophy to the management of obesity.
2. Each team member should know in which areas, if any, he or she has decision-making

 autonomy.
3. Areas in which different team members have overlapping responsibility should likewise

be designated.
4. A method of decision making in areas of overlapping responsibility should be specified.
5. An individual should be designated with overall clinical responsibility for ensuring that

decisions are made according to specified guidelines.
6. Each team member should communicate freely with all other affected members.
7. All members should take pains to present themselves to patients as a team. This includes

explicitly avoiding any agreements to keep any patient information from other team
members.
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8. Each patient should be given clear guidance as to whom his or her primary clinical
contact is. In some situations, a “case manager” model may be useful.

9. Most important, the team’s overall approach to obesity management should provide
ample mechanisms for tailoring the treatment plan to the individual patient’s unique
needs.

4. WHEN AN ON-SITE TEAM IS NOT FEASIBLE

Often, obesity treatment sites cannot staff a full-time multidisciplinary team as
described here. In practice, most programs use part-time consulting team members in
most or all positions. Practitioners should attempt to acquire a cadre of consulting pro-
fessionals, even if on a part-time basis.

Many health care professionals working with obese patients, however, will operate
in solo conditions, or nearly so, because their population of obese patients does not
justify even a part-time on-site consulting staff. Here are some suggestions for con-
structing a “virtual” multidisciplinary team (summarized in Table 3):

1. Collaborate with the patient’s existing health care providers. Nonphysicians should
always consult with the patient’s primary care physician before, and during, direction
of any weight-loss effort. If the patient has no physician, he or she should be urged to
obtain one before embarking on weight loss. Physicians or nurses in a primary care
setting should ascertain whether the patient is currently under the care of a mental
health professional, and consult accordingly.

2. Develop a network of providers from other disciplines who can be referred to as needed.
Refer, and communicate, frequently. The referral relationships may become reciprocal.

Table 2
Organization Guidelines for the Multidisciplinary Team

• Establish a coherent approach and philosophy
• Define each member’s decision-making autonomy
• Note overlapping responsibilities
• Specify decision making when responsibilities overlap
• Designate individual with overall clinical responsibility
• Communicate freely
• Present team image to patients and avoid intra-team secrets
• Establish primary contact for patients
• Design and implement methods of meeting individual needs of patients

Table 3
Creating a “Virtual” Multidisciplinary Team

• Collaborate with the patient’s existing health care providers, including
mental health professionals

• Develop and use a network of providers in other disciplines
• Learn the basics of other disciplines as they apply to weight control

and obesity
• Use patient education materials
• Recognize your limitations
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3. Learn the rudiments of disciplines whose practitioners are unavailable. This does not
mean that an endocrinologist should try to front as an exercise physiologist, or that a
psychologist should attempt to be a dietitian. However, acquiring the basic knowledge
of all aspects of weight management can allow the practitioner of any discipline to
provide the rudimentary guidance needed by most patients.

4. Use patient education materials (books, videos, computer software, Internet) to enhance
communication of information in all topic areas

5. Know your limitations, and make contingency plans. Even if there is no member of a
needed discipline available nearby, acquire other resources. For example, a physician
in a small rural community without a dietitian may develop a relationship with a
dietitian in a larger city within driving distance that will allow the physician to obtain
telephone consults or to refer selected patients for infrequent consultations.

5. CONCLUSION

In summary, obesity is a condition with multiple causes, multiple effects, and multiple
necessary intervention components. In the most advantageous situations, it may be pos-
sible to construct a full- or part-time team of professionals from the different disciplines
necessary to provide a full frontal attack on the problem. In the more numerous other
cases, the practitioner should attempt, insofar as is feasible, to simulate the same effect
by whatever means are available.
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23 The Internet and Obesity Treatment
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KEY POINTS

• Obesity treatment is best performed by a multidisciplinary team, however,
the appropriate consultants may not always be available. The Internet can
provide access to areas of additional expertise.

• Numerous sites are available for dissemination of educational material on
weight loss.

• Methods are being developed to enhance obesity therapy in a cost-effective
and efficient manner.

• Various organizations are attempting to develop and evaluate therapeutics
on the Internet.

1. INTRODUCTION

Internet resources can be beneficial additions for health care professionals and patients
and have the potential to reduce health care costs. For professionals, the Internet can
be a source of information and can be used as supplements for patients to augment the
benefits provided during office visits. This can be of benefit in both the integrated
weight-loss clinic and the smaller practice that has a limited support system.

Patients should be informed of these resources and guided to avoid strictly commercial
and fad websites. This chapter summarizes available online information sources, the
patient perspective obtained from message boards, and support groups. Table 1 outlines
the chapter.

2. THE INTERNET AS SOURCE OF INFORMATION

If one enters “obesity” into an Internet search engine, one will obtain approx 2.5
million hits. “Weight loss” yields 5.15 million hits; and “diet” yields 16.8 million hits.
Thus, although there is a substantial amount of information available on the Internet,
accessing this information via search engines is not efficient (1) and the priority of hits
does not reflect a factual or noncommercial priority. In addition, although much of the
available medical information tends to be good, it is generally at an academic reading
level that is beyond most patients (1). Further information on weight-loss diets tends to
be commercial and often lacks a scientific basis (2).

3_23_Gold_367_374_F 10/08/2004, 2:03 PM367



368 Part III / Obesity

As a consequence, patients need to be educated about nutrition and cautioned to
consult with the physician of health care team on the scientific basis of weight-loss
information obtained on the Internet before implementing new behaviors or taking
dietary supplements. They can be provided with several reputable websites that are
noncommercial or that separate commercial content from information sharing such as
those provided here. This list is not exhaustive and organizations and Internet addresses
may change. A description of the provided information or services is included for most
of the listed websites. Some of the listed organizations provide handouts for patients and
some may provide information that might assist a practitioner caring for patients with
obesity or help in identifying referral services.

2.1. Disease Information: Obesity
There are several reputable websites and organizations that are noncommercial or that

separate commercial content from information-sharing. Several are listed here with a
description of the information they provide.

The American Dietetic Association (ADA) (www.eatright.org) media is a profes-
sional society for dietitians. Its goals are to promote the science of dietetics and nutrition
and to educate the public and professionals in these areas. ADA activities and services
include continuing education programs, nutritional research, scholarships, consumer
publications, educational publications for professionals, public awareness campaigns,
and promulgation of educational standards. The address is 216 West Jackson Boulevard,
Suite 800, Chicago, IL 60606-6995; Phone: 800-366-1655, 312-899-0040, 900-CALL-
AN-RD; media@eatright.org.

The American Heart Association (AHA) (www.americanheart.org) is a nonprofit,
voluntary health agency funded by private contributions which is dedicated to the reduc-
tion of death and disability from cardiovascular diseases, including heart diseases and
stroke. The address of the AHA is 7272 Greenville Avenue, Dallas, TX 75231-4596;
Phone: 800-242-8721, 214-706-1552; Fax: 214-706-2139.

The American Obesity Association (www.obesity.org) is a nonprofit organization
dedicated to promoting education, research, and community action. The goals of the
organization are improving the quality of life for people with obesity through public

Table 1
Chapter Overview

1. Introduction
2. The Internet As a Source of Information

2.1. Disease Information:Obesity
2.2 Patient Perspective

3. The Internet As a Medium for Therapy
3.1. Weight Loss
3.2. Weight Maintenance
3.3. Weight-Loss Groups and Organizations

3.3.1.Self-Help Groups
3.3.2.Weight-Loss Organizations

3.4. Prevention of Obesity
4. Conclusion
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education about obesity and its role in causing illness and unnecessary deaths, assisting
professionals in caring for people with obesity, supporting efforts to prevent obesity
especially in children, and supporting research. The address is 1250 24th St., N.W, Suite
300, Washington, DC 20037; Phone: 800-986-2373, 202-776-7711; Fax: 202-776-7712;
pr@obesity.org.

The American Society of Bariatric Physicians (www.asbp.org) is a national medical
specialty society of physicians who offer comprehensive programs in the medical treat-
ment of overweight, obesity, and associated conditions. The address is 5453 East Evans
Place, Denver, CO 80222-5234; Phone: 303-770-2526, 303-779-4833; Fax: 303-779-
4834; info@asbp.org.

The Calorie Control Council (www.caloriecontrol.org) is an international association
representing the low-calorie and diet food and beverage industry seeks to provide an
effective channel of communication among its members, the public, and government
officials, and to assure that scientific, medical, and other pertinent research and informa-
tion is developed and made available to all interested parties. The Council has sponsored
numerous studies on low-calorie sweeteners, foods, and beverages. It supports the avail-
ability of aspartame, saccharin, sucralose, and acesulfame K and the approvals of neofame
and alitame and reapproval of cyclamate. The Council also supports the continued avail-
ability of current fat substitutes and caloric dietary sweeteners. The address is 5775
Peachtree-Dunwoody Road, Suite 500-G, Atlanta, GA 30342; Phone: 404-252-3663;
Fax: 404-252-0774; webmaster@caloriecontrol.org.

The Food and Nutrition Information Center, US Department of Agriculture (www.
nal.usda.gov/fnic/) provides information on food, human nutrition, and food safety to
consumers and professionals. The address is National Agricultural Library, 10301 Bal-
timore Avenue, Room 105, Beltsville, MD 20705-2351; Phone: 301-504-5719; Fax:
301-504-6409.

The website http://hin.nhlbi.nih.gov/atpiii/calculator.asp has a tool that determines
the heart-attack risk during the next 10 yr for a given gender, age, gender, total and high-
density lipoprotein cholesterol, blood pressure, and smoking status.

My.webmd.com provides information on food and nutrition, sports and fitness, and
health e-tools. Food and nutrition contains articles on diet, exercise, nutrition, including
interviews with experts and bulletin boards that permit individuals to ask for advice from
these experts. This website also includes some recipes. Sports and fitness contains cal-
culators for target heart rate and calories expended with different exercise regimes.
Health e-tools has a diet and exercise log including dessert wizard, which permits one to
calculate the amount of exercise required to offset the calories of a specific dessert; target
heart rate calculator; and calorie calculator.

The North American Association for the Study of Obesity (NAASO) (www.naaso.org)
is a nonprofit scientific organization composed of scientists and clinicians who conduct
research or have a scientific interest in the field of obesity. The goal of NAASO is to
advance knowledge in the field of obesity and facilitate communication among profes-
sionals whose work is relevant to obesity. The address is 8630 Fenton St., Suite 918,
Silver Spring, MD 20910; Phone: 301-563-6526; Fax: 301-563-6595.

The President’s Council on Physical Fitness and Sports (www.fitness.gov) promotes,
encourages, and motivates the development of physical fitness and sport participation for
Americans of all ages through its work with partners in government and the private sector.
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They provide recognition and incentive programs for individuals and organizations and
materials on fitness and physical activity. The address is 200 Independence Avenue, SW,
Room 738-H, Washington, DC 20201; Phone: 202-690-9000; Fax: 202-690-5211.

Shape up America! (www.shapeup.org) is a nonprofit national initiative. Its goals are
to raise awareness of the importance of healthy eating and increased physical activity for
weight management and disease prevention, to promote a new understanding by Ameri-
cans of the health importance of achieving and maintaining a healthy weight and increas-
ing physical activity, to provide science-based information on the assessment and
treatment of obesity, and to increase cooperation among national and community orga-
nizations committed to advancing healthy weight and increased physical activity as
major public health priorities. The address is 4500 Connecticut Ave., N.W., Suite 414
Washington, DC 20008; Fax: 202-244-3560; suainfo@shapeup.org.

The website www.webhealthcentre.com provides health calculators for determina-
tion of body mass index (BMI) and energy utilization. The BMI calculator permits the
determination of BMI and interpretation related to level of appropriateness of weight
(i.e., underweight, normal, normal, overweight, obese, morbid obesity). It also provides
the lower and upper range of normal for that individual assuming normal range of
musculature. The energy calculator permits the determination of the minimal (basal) and
ambulatory caloric utilization for an individual of a given gender, age, height, and
weight.

Weight-Control Information Network, National Institute of Diabetes and Digestive
and Kidney Diseases (www.niddk.nih.gov/health/nutrit/win.htm) provides effective
treatment for eating disorder patients and their families, specialized training for profes-
sionals who treat people with eating disorders, and information. The address is 6101
Executive Boulevard, Suite 300, Rockville, MD 20852; Phone: 877-946-4627, 202-828-
1025; Fax: 202-828-1028; win@info.niddk.nih.gov.

2.2. Patient Perspective
In the first edition of The Management of Eating Disorders and Obesity, Ron Rogers

gave a patient perspective gained in part from patients who replied to the question “If you
could teach doctors anything about treating obese patients, what would you teach them?”
placed on Internet websites devoted to obesity-related support groups (4). Table 2 pro-
vides suggestions for practitioners who see obese patients in their practice based on
patients’ comments.

3. THE INTERNET AS A MEDIUM FOR THERAPY

The Internet is being studied as a medium for delivering behavioral programs for the
induction (5,6), maintenance of weight loss (7,8), and prevention of obesity. Although
the results to date are modest, use of the Internet has improved weight loss. The results
for weight maintenance are less promising so far. Regardless, it can be anticipated that
use of the Internet will expand and the ways of using the Internet will be refined.

3.1. Weight Loss
Tate and colleagues (5,6) conducted two randomized, controlled trials of Internet-

based weight-loss interventions. In the first study (5), 91 hospital employees received an
in-person weight-loss counseling session at which they were instructed in behavioral
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weight-control methods and encouraged to self-monitor their eating and exercise behav-
iors. At the end of that session, participants were randomly allocated to 6-mo trial of
Internet-based education or Internet-based behavioral therapy program. All participants
received instructions for logging in to a website that directed them to various Internet
resources on diet, exercise, self-monitoring, and other elements of lifestyle modification.
The behavioral therapy group was instructed to submit weekly records of weight, calorie
and fat intake, and physical activity, along with any questions. A therapist sent partici-
pants weekly feedback and behavioral therapy lessons via e-mail. Finally, those in the
behavioral therapy group had access to an electronic bulletin board, through which they
could contact other participants. The Internet-based behavior therapy completers (n = 33)
had significantly greater mean weight loss (4.1 kg) than the education program completers
(n = 32) (1.7 kg) at 6 mo. Weight loss was correlated to login frequency.

In the second study (6), after one in-person session, patients at risk for type 2 diabetes
mellitus were randomly allocated to either an Internet weight-loss program alone (n = 46)

Table 2
Practical Suggestions for Improving Obesity Treatment

1. Treat health first and obesity second.
• Consider the patient’s wishes and seek feedback. An obese patient may not wish

to lose weight.
• Provide sufficient information and clarify expectations of treatment for obesity.
• Help patients identify weight-loss goals.
• Don’t ignore treating obesity, if indicated, just because treatment might fail.
• Keep up with the latest developments in obesity and its treatment.

2. Treat the patient with respect.
• Don’t treat the obese patient differently from other non-obese patients.
• Provide truthful, unambiguous and balanced information. Let the patient make

decisions about their treatment.
• Do not make the patient feel guilty. Negative comments and criticism don’t help.
• Provide a complete program. Don’t just tell patients to go on a diet and provide a

pamphlet.
• Remember that obesity is not a character flaw or weakness.
• Listen actively and empathetically.
• Monitor therapy and modify the treatment and goals accordingly.
• Treat the patient as an individual.

3. Equip the waiting area appropriately.
• Provide chairs in the waiting room to accommodate large-size individuals.
• If reading material is provided, make sure it is appropriate

4. Equip the office appropriately.
• Have scales that can accommodate sufficient weight.
• Have adequate access to scales and other equipment.
• Place scales in a private location.
• Have adequate-sized hospital gowns
• Have large blood pressure cuffs.
• Provide chairs that can accommodate large-size individuals.
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or with the addition of behavioral counseling via e-mail (n = 46) for 1 yr. Thus, this study
was of longer duration and the Internet intervention was more comprehensive than the
previous study (5). The Internet weight-loss program consisted of the recommendation to
self-monitor; access to a message board and a website with weight-loss tutorials and links
that were updated weekly, and weekly reminders to submit weights. The behavioral coun-
seling by e-mail consisted of weekly submission of self-monitoring records, questions or
comments for a therapist, and e-mail responses from a therapist. After 12 mo of treatment,
the basic Internet with behavioral e-counseling group lost significantly (p = 0.04) more
weight (4.4 kg) than the Internet control group (2.0 kg) by intent-to-treat analysis. Other
measures such as percent weight loss, BMI, and weight circumference showed similar
effects.

Although both these studies (5,6) showed about half the weight loss of in-person
lifestyle modification, the more intensive interaction resulted in greater weight loss. It is
likely that the interpersonal relationship and improved compliance in the traditional
setting result in better weight loss. Consistent with the latter hypothesis, on average, the
patients who had greater completion of food records lost more weight than those who
were less compliant. Alternatively, it cannot be ruled out that patients who seek Internet
therapy differ in some important way from those who seek in-person counseling. The
effect of integrating in-person and Internet counseling to increase therapist and patient
contact frequency requires study.

Formal online counseling is available at the www.nutrisessions.com website which
provides a 30-min counseling session (with a coach) for $39.

3.2. Weight Maintenance
Harvey-Berino and colleagues (7,8) compared on-site and Internet-based weight

maintenance programs. In the pilot study (7), after a 15-wk weight-loss program, patients
were randomly assigned to (a) therapist-led in-person counseling, (b) therapist-led
Internet counseling, or (c) a control group. The therapist-led interventions met every 2
wk. At the end of the 22 wk of the study, there was no significant difference between the
two therapist-led interventions for attrition or number of peer-support contacts made.
There was also no significant difference in the amount of weight lost. However, patients
preferred the in-face intervention.

In the follow-up study (8), all participants received 6 mo of in-person weight-loss
behavioral treatment. They were then given a 12-mo maintenance program. They were
randomly assigned to (a) frequent in-person support (i.e., twice-monthly group meetings
for 52 wk), (b) minimal in-person support (i.e., monthly group meetings for 26 wk,
followed by 26 wk of no meetings), or (c) Internet support (i.e., twice-monthly “chat”
sessions with other participants and a therapist for 52 wk). The weight loss at the time of
randomization did not differ significantly across groups at the end of the 6-mo weight-
loss program (9.8, 11.0, and 8.0 kg, for frequent, minimal, and Internet groups respec-
tively). At the end of the first 6 mo of weight-maintenance therapy, the Internet group
gained more weight (2.2 kg) than the frequent therapy group (0 kg, p < 0.05). The
attendance at meetings was significantly greater for the frequent-therapy group com-
pared with the Internet group. At the end of the 12-mo maintenance period, participants
in the Internet support group maintained a significantly smaller weight loss (5.7 kg)
than participants in the minimal or frequent in-person support groups (10.4 kg for both),
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but the amount of weight regained was not as different (–0.6, 0.6, and 2.3 kg for the
frequent, minimal and Internet groups respectively). This suggests that exclusive Internet-
based support does not substitute for in-person support. Further study should evaluate
Internet-based support as an adjunct to in-person support.

3.3. Weight-Loss Groups and Organizations
3.3.1. SELF-HELP GROUPS

As noted previously, Internet tools, such as online food journals and message boards,
augment weight loss (5,6). Individuals who used these online aids lost three times as
much weight as those who did not use these aids. Patients who use online programs with
e-mail consultations with a dietitian lost twice as much weight as those who did not
utilize this consultative support. Thus, it appears that increased contact achieves greater
weight loss. This requires study, but physicians may want to supplement their therapy
with these aids.

Many patients use the message boards of diet support groups as a group counseling
tool. The cost is generally less than that of office visits or Weight Watchers visits.
Examples of Internet sites that offer tools include www.ediets.com ($15/wk for access),
www.ivillage.com (free message board), and www.weightwatchers.com ($59.95 sign up
and initial fees with $15.95/mo standard fee, discounted for Weight Watchers members).
Diet boards are sometimes tailored to the individual needs of the patient. The ediets.com
website has programs for men and for women, recipes, success stories for motivation, and
different diet boards for each type of diet. The ivillage.com site is for women and has diet
boards based on the both type of diet and stage of dieting.

3.3.2. WEIGHT-LOSS ORGANIZATIONS

The following are some of the weight-loss organizations that can be found online.
TOPS Club, Inc. (Take Off Pounds Sensibly) (www.tops.org) is a nonprofit, noncom-

mercial weight-control support group with approx 10,370 chapters. The TOPS program
focuses on weight reduction through sensible dieting, regular exercise, and group sup-
port. Members adhere to individual medically prescribed food and exercise plans and
participate in mutual support activities such as educational and motivational programs,
discussions, an ongoing walking program, lectures, visits, social activities, retreats, and
weight-loss competitions and awards. The address is 4575 South Fifth Street, Milwau-
kee, WI 53207-0360; Phone: 800-932-8677, 414-482-4620.

Overeaters Anonymous (www.overeatersanonymous.org) has as its goal aiding indi-
viduals who compulsively overeat to overcome that problem through a 12-step program of
recovery modeled on Alcoholics Anonymous. There are no dues or fees. The address is
PO Box 44020, Rio Rancho, NM 87174-4020; Phone: 505-891-2664; Fax: 505-891-4320.

Weight Watchers International, Inc (www.weightwatchers.com) is a commercial
weight-loss organization that has local chapters that implement weight-loss programs
that include group meetings. The website provides information, recipes, chat rooms,
information about meetings, and so on.

3.4. Prevention of Obesity
Bartanowski and colleagues reported on the results of the Baylor Girls Health Enrich-

ment Multisite Studies (GEMS) Fun, Food, and Fitness Project (FFFP) pilot study (9).
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This study evaluated the effects of two randomly assigned interventions in 35 African-
American girls. Both groups attended 4 wk of summer camp followed by 8 wk of Internet
intervention, but the treatment group had GEMS–FFFP enhancements, whereas the con-
trol group did not. Less than half of the treatment group logged onto the Internet website
following camp attendance. The sample size was small and there were no significant
differences between the groups, although there were trends for more physical activity and
increased fruit and vegetable intake by the treatment group. If such interventions are to
be effective, compliance will need to be improved. Whether such interventions, even
with good compliance, will prove effective is still unknown because there are many
additional barriers to improved food choice or increased exercise than lack of education.

4. CONCLUSION

The potential for the Internet as a resource for information and an adjunct to behavioral
therapy is just being explored. Early studies have indicated that there is some potential
for this medium, but the effects have been modest. It should be expected that use of the
Internet as an adjunct to improve the induction and maintenance of weight loss will
expand and become more effective as future research discovers new ways to use the
Internet to improve the effects of office-based therapies. It can be expected that use of
Internet-based behavioral therapy should provide cost-effective weight-reducing treat-
ments that will reduce the social and economic costs of obesity-related health complica-
tions.
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24 Barriers to Treatment
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KEY POINTS

• The individual health care provider, professional or otherwise, who offers
care for the obese patient is obligated to understand barriers to obesity therapy
and to develop sophisticated and sustaining ways of coping with them, man-
aging them, or circumventing them.

• The barriers include societal and cultural, patient, familial, provider, and
financial issues.

• Each of the barriers impacts significantly on the nature, the format, the cost,
and the effectiveness of the care provided.

1. INTRODUCTION

The treatment of obesity is unlike the medical management of any other disease. It is
a chronic, alarmingly common, and incurable disease that is remarkably easy to diagnose
with appalling associated disabilities. Nevertheless, for almost all overweight people, the
traditional medical care system is irrelevant for the management of their problem (1); and
its treatment, therefore, has traditionally followed a format outside the typical care pat-
terns of other chronic diseases.

A series of barriers interfere with the treatment of obesity. At every level of care, these
barriers distort the management of the disease for overweight people who are trying to
assess their problem, to obtain care, and to develop skills for sustaining control, preventing
obese patients from receiving adequate or appropriate care. An assessment of the nature
of these barriers should be helpful for health care professionals and patients in understand-
ing the issues and in managing the problem of obesity with enhanced sophistication and
effectiveness.

The medical care that is needed for the management of obesity is distinctly different
from the care that is routinely provided for the management of other chronic medical
problems. Primary care medicine, insofar as it exists at all for the care of obesity, typically
has limited ability to provide counseling in the lifestyle intervention skills that are consid-
ered to be a necessary part of careful management (2). Although as many as 40 to 50% of
American women and 25 to 33% of American men are dieting at any given time (3–5),
almost all of these dieters (87% of women and 95% of men who are on a diet) manage the
problem themselves without an organized program and without professional or other
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assistance (6,7). A relatively small fraction of overweight people depend on an array of
commercial, nonprofessional resources for the management of obesity. A smaller fraction
still depend on nonphysician professionals such as dietitians, counselors, social workers,
and psychologists.

The frequency of the disease and the frequency with which patients manage it them-
selves have created substantial contradictions for those involved in the care of obesity.
Although almost all overweight people choose to lose weight themselves, the frequency of
medical complications of obesity is very high (8) and it is clear that many should be
receiving some professional care. Obese people do not necessarily need medical care for
their weight management. Nutritional and dietary education and advice, counseling in the
skills of situational management, and exercise programs may be sufficient for many over-
weight and obese individuals. We have, nevertheless, created no standards for judging
which obese individuals should be treated or the degree or intensity of care that should be
used (1).

Similarly, although professional involvement is often minimal, there is increasing
recognition of the physiological basis and the medical nature of the disease of obesity.
Although we have a more sophisticated understanding of the nature of the dysfunctional
regulating systems in the control of eating and body weight, this understanding has not
created new models for medical management. As we create more medications for the
treatment of obesity, we have not developed any way to reorganize the health care system
to provide these medications and the support services that should accompany them (2,9).
If even a small fraction of the 60 to 80 million obese Americans and 50 million more who
are overweight were to seek professional care for their disease, particularly for the use of
obesity medications, the cost would be enormous and would overwhelm the personnel and
financial resources of the health care system.

The problem is further complicated when we recognize that patients have limited ability
to determine the degree of care that they need, to assess the nature of the services provided,
and to select from among service providers those who are most likely to be able to meet their
needs (1). Ordinary mechanisms for the care of any other medical problem are not appli-
cable for the disease of obesity. At every level of care; for the consumer, the customer, the
client, or the patient, and even for the provider of care, a series of barriers exists that impede
the identification, the selection, and the provision of services. Since the publication of
the first edition of this book (1999), the barriers have increased in number and intensity.
Many have been clarified and more thoughtfully examined. None has been eliminated.

It is apparent that a pattern has evolved in which obesity has been shunted aside and is
left to be perceived as a social, rather than as a medical problem. Resources for managing

Table 1 (Continued)
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8. Conclusion
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it as a medical problem exist in a very limited way and the neglect, apathy and indifference
which surround its proper care are pervasive throughout the health care community.

The barriers have been arbitrarily sorted into groups; those that are related to (a) our
society or culture, (b) patient and consumer issues, (c) familial issues, (d) providers (or
potential providers) of services, (e) financial or cost issues, and (f) government or regu-
latory agencies (Table 1). Many barriers are universal; some are not. It should be noted that
many of these issues are uniquely related to the specific circumstances of the United
States. Issues such as public (government) policy, education of professionals, availability
of support services, and so on, are not necessarily applicable to health care in other
countries. The reader’s indulgence in tolerating this parochial approach is appreciated.

2. SOCIETAL AND CULTURAL BARRIERS
2.1. False Beliefs That Obesity is a Curable Disease

Despite the increasing scientific understanding of the abnormal physiology of obesity
and the accompanying inability to repair the abnormality, all parts of our society, includ-
ing health care professionals, have an expectation that the manifestations of obesity can
(or should) be resolved with weight loss. This misconception has contributed substan-
tially to the difficulties that many patients have in sustaining the continuing management
of their lost weight. The expectation of a cure, along with fear of abuse and addiction to
obesity medications (10) also have been barriers to the development of medications and
their use in long-term management of obesity (see Chapter 16). Although a variety of
interventions (including medications) (11) have been helpful for patients in their efforts
to lose weight, care has not usually been organized with any attention to long-term
management of a chronic disease. Many patients and health care professionals continue
to structure management with the belief that an intervention has been a therapeutic failure
if a patient regains weight after that intervention has been discontinued.

2.2. Uncertainties About the Need
for Medical Care in the Management of Obesity

Many aspects of obesity can (and should) be managed by nonphysician personnel.
Commercial programs can be helpful for many of their clients and many people success-
fully use self-help and do-it-yourself programs, particularly when they have small
amounts of weight to lose. Nevertheless, there is uncertainty because there are no estab-
lished guidelines to clarify which of these individuals should receive medical care. It is
tempting to suggest that medical care be reserved only for patients with associated medi-
cal problems or those using medication or surgery. This may be a simplistic model,
however, because a very large fraction of obese patients have at least one obesity-asso-
ciated medical problem. Medical involvement may depend on the severity of the problem
or on the likelihood that weight change will have an impact on its management. Patients
(and physicians) continue to be troubled by the problems of overuse, misuse, and under
use of medical resources (12) and uncertainty of what medical resources are applicable
for the care of which individuals.

2.3. Blaming the Victim: The Belief That Obesity is the Result of Bad Habits
There are only a few diseases in which the system for the provision of care systemati-

cally diminishes its responsibility with the culturally convenient mechanism of blaming
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the victim. Acquired immunodeficiency syndrome, alcoholism, and sexually transmitted
diseases are examples of our social pattern of indifference to people who suffer not only
the consequences of their disease, but the opprobrium of others for the “sin” of having
developed the disease. Obesity is another example, despite the overwhelming evidence
that little about the cause of obesity is related to the behavior of the victim. Traditionally,
obesity is thought to be caused by a failure of willpower; willful misconduct. This con-
viction that the disease is caused by the patient’s behavior creates a substantial burden
for health care practitioners and their patients in their efforts to manage it. Patients often
perceive that physicians or other health care professionals are indifferent, lack concern,
or have a negative attitude about their problem (13–17).

The scientific basis for the regulation of body weight and of eating behavior (see
Chapter 18) has not yet been sufficiently communicated to the American public or to
health professionals. The conviction that obesity and its management are solely related
to patient behaviors represents a significant barrier to its appropriate management.

2.4. Inflexible, Culturally Imposed Eating Rules Complicating Treatment
Meal-time patterns in most parts of the world are culturally imposed rather than bio-

logically driven. Food customs and rituals are a product of the society in which they exist.
Eating patterns that could be helpful for an individual patient (e.g., shifting meal times,
the use of nonmeal-time eating, or the selection of specific nontypical foods at a particular
meal) are often difficult to implement in the context of the cultural expectations of family,
friends, and colleagues. These rules restrict opportunities for overweight people to select,
modify, or manage their eating patterns and thus represent a powerful barrier to flexibility
in adapting or adjusting personal eating patterns to manage obesity.

2.5. The Belief That Treatment is Futile
The experience of decades of unsuccessful weight management, particularly unsuc-

cessful weight maintenance, has convinced most obese people that they are unlikely to
succeed in any future attempts at managing their weight. The common slogan, “diets
don’t work,” is an unfortunate misunderstanding of the distinction between diets (i.e.,
losing weight), which are often successful, and maintenance programs, which often are
not. Patients and health care professionals struggle with a culturally imposed sense of
futility and fatalism. The sense of hopelessness, with no expectation of success, is a
substantial barrier to the appropriate management of obesity (18,19).

2.6. The Effect of Advertising on Behavior
Many of the factors that affect behavior in our society are driven by the substantial

resources of the food industry including the use of advertising. In no other place and in
no other time has universally plentiful and affordable food been such a dominant factor
in inducing people, who are otherwise not biologically hungry, to eat for non-nutritional
reasons. In the United States in 2001 more than $5.8 billion was spent on advertising food,
confections, and beverages. This was the fourth largest category exceeded only by auto-
mobiles, retail stores, and motion pictures. Restaurants (primarily “fast-food” franchises)
spent $3.5 billion in 2001 in the promotion of their products; in most cases promoting
abundant portions of high-calorie foods (23–25). As an example, the 18th largest US
advertiser in 2001 was McDonald’s, which spent $1.2 billion in promotional advertising
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(26). The intense message of food as pleasure and comfort is reinforced by our daily
exposure to food marketing campaigns (20,21). This is a particularly powerful message
for children because food is the most frequently advertised product on children’s televi-
sion and children are particularly susceptible to the impact of these promotions (20–22).
Remarkably, the same message, that you can eat what you want and still lose weight,
represents a significant part of the commercial promotion of the weight-loss industry.
Food-promoting messages overwhelm the senses of even the most insensitive and appear
to have a substantial impact on behavior and consumer choices.

2.7. Severe Appearance Standards
Cultural and societal standards of appearance and idealized weight are overwhelming

for both men and women. They are typically more demanding than goals that are based
on data or clinical judgments of health, morbidity, or mortality. The standards are more
severe for women. Complex expectations of women’s appearance are often not realisti-
cally practical in achievement or in maintenance. Nevertheless, the negative perception
of the appearance of moderate or even mildly overweight women is suffused with dis-
crimination and social penalties; in education, employment, income, and social status. It
is particularly regrettable that these standards are profoundly influenced by the commer-
cial exploitation of the fashion and entertainment industries. Attempts to achieve imprac-
tical goals create a pattern of despair, failure, frustration, and a sense of futility, all of
which complicate more modest expectations of weight-loss efforts and achievement
(27,28).

2.8. The Treatment of Obese People As Outcasts
In some cultures, obesity is viewed as a sign of affluence, social distinction, fertility,

and leisure (29,30). Historically, in a culture with the likelihood of a shortage of food and
starvation, obesity provided security as a survival mechanism during an anticipated
famine. In the developed world, obesity no longer has survival value, and obese people
are viewed in strongly negative terms. As a consequence, there is discrimination against
overweight people in employment, education, income, and social status (13,14, 17,24,31)
and in the health care provided by physicians (15,28) and dietitians (16,17). The provi-
sion of professional services is often compromised by negative stereotyping by profes-
sional service providers (28). Discrimination represents a strong motivator for losing
weight and maintaining weight loss. However, discrimination socially isolates over-
weight people, increasing their despair and often reinforcing the patients’ defiant and
hostile view of the harsh world in which they live.

2.9. Commercial Overstatements
and the Lack of Reliable Consumer Information

Many consumers of obesity services have experience in contracting for weight-man-
agement services that were misrepresented and that failed to fulfill their promises. There
is no system that provides consistent characterization of the services provided, identifies
the type and qualifications of the service providers (1), accreditation of obesity-related
services, or regulation or certification that services are appropriately promoted (32,33).
Consumers of obesity services are often unsure about what services they need and
they lack reliable sources of information about how to select appropriate services (1).
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Commercial obesity programs in the United States often exaggerate their skills and
successes and oversell their products and services. They often inappropriately assume the
care of patients who require greater skills than they can offer and have usurped the role
that physicians and professional personnel have relinquished owing to their limited skills
and reluctance to care for obesity. Such commercial misrepresentation of program char-
acteristics and successes produces negative consumer experience and reinforces skepti-
cism and uncertainty. Consumers are reluctant, therefore, to trust other service providers
and their own judgment in selecting alternate providers of care.

2.10. Fad Diets With Simplistic Solutions and Nutritional Misinformation
Closely related to the problem of commercial overstatements is the abundance of

obesity therapies including fad diets with the attendant misinformation and simplistic
solutions. There is no shortage of miracle cures, ancient remedies, and potent natural
products, all typically characterized as newly discovered. A walk down the aisle of a
health food store can be an impressive experience for a naive and vulnerable patient who
is exposed to a copious supply of treatments for obesity along with those for curing cancer
and arthritis. Late-night television infomercials can be very tempting for someone who
is desperate. Novelty diets (and diet books) are likely to create short-term success; how-
ever, the more unusual they are, the more likely they are to produce transient weight loss.
The ultimate failure of these commercial fad therapies creates a public cynicism about all
providers of obesity management, including those who are skilled and competent, and it
reinforces skepticism and confusion in patients who do not know what to do, where to get
help, or which sources to trust.

3. PATIENT BARRIERS

3.1. Food and Fat Dependence
Many people use food and eating as a way of managing stress—the “food-dependent”

pattern. For these patients, eating is a particularly effective way of calming the complex-
ity and turbulence of their everyday existence. In addition, a smaller number of people
also use the state of being overweight—the “fat-dependent” pattern—to enable them to
cope with aspects of their lives (13).* Patients can use their obese state as a mechanism
for avoiding their resolution of potential problem issues, such as responsibility, achieve-
ment, sexuality, or personal relationships. In both cases, but more so with fat dependence,
efforts involved in losing weight and in maintaining lost weight increases stress by
affecting the availability and the use of these coping mechanisms. Such patients are
unlikely to lose weight or to maintain their weight loss unless the issues that are related
to these coping mechanisms are addressed and resolved. New and difficult issues are
created for individual patients as they lose weight. Failure to recognize the importance
of these patterns and to modify or manage them frequently accentuates the difficulty of
weight management and creates substantial obstacles for patients and the providers of the
care they receive.

* I am indebted to my colleague, William Picon, PhD, for discussions and his formulation of
the model and terminology of food and fat dependence.
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3.2. The Complexity of Evaluating Self-Treatment

Most people who lose weight depend entirely on their own effort (6), generally using
a “do-it-yourself” program, a personally formulated diet, or instructions from a variety
of sources including books and magazine articles (1). Programs for the personal manage-
ment of obesity are insufficiently studied because the subjects are not part of an organized
system of care (34–36). The randomness of these individual efforts and their separation
from structured analysis makes it difficult to assess the patterns, techniques, and effec-
tiveness of self-care. As a consequence, because so little is known about these do-it-
yourself weight-loss programs, we are unable to incorporate the beneficial aspects of
these programs into more structured obesity care.

3.3. Perfectionism and Bias About the Lack of Personal Control

People expect, and like to believe, that they can control their lives. It is not clear,
however, whether patients can perform a specific behavior merely because they are told,
and believe, (a) that it will have a positive effect, (b) that other people think they can
perform this behavior, and (c) that it is actually under their control (37). Obese and
overweight women actually reported a lower sense of self-efficacy in exercise and eating
than their nonoverweight peers (37). Because individuals are unlikely successfully to
impose permanent or sustained control on a biologically driven, dysfunctional weight-
regulating system, the unrealistic expectation of this control, particularly for people with
substantial obesity, has a devastating impact on patient morale. This expectation of
perfectionism in the management of obesity creates a sense of helplessness and hopeless-
ness that compounds the existing difficulty in obesity management.

3.4. Cultural and Language Barriers

Because many minority groups are particularly susceptible to obesity, large numbers
of obese people have a cultural heritage and a primary language that is different from the
American mainstream (38–41). Some of these cultures may have a genetic susceptibility
to obesity; others have a traditional social preference for obesity, particularly in women
(24,42). Because most services for these groups are not provided by people of similar
culture or with similar language skills, the opportunities for minority groups to obtain
adequate care, and the availability of culture specific options and strategies are severely
limited (43). This is particularly important when attempting to devise culturally relevant
strategies for dietary and behavioral counseling. Moreover, because many of these groups
have a more limited income, cost barriers (see Section 6) are an even larger issue.

3.5. Neglect of Children and Adolescents

Obese children, their parents, and health care professionals responsible for their care
often do not know what to do or how adequately to manage the problem. Pediatricians
inconsistently refer patients to obesity consultants (19,44). Weight-management ser-
vices for obese children and adolescents are seldom available and comprehensive pro-
grams are almost nonexistent. Although studies on the treatment of obesity in children
and adolescents suggest that the entire family unit needs to be treated to enhance the
possibility of success for the patient (45), no effective system for its implementation
exists. Any systematic public health approach to the management of obesity that depends

3_24_Fran_375_398_F 10/08/2004, 2:04 PM382



Chapter 24 / Barriers to Treatment 383

on early intervention will face the barrier of the lack of effective services for this segment
of the obese population.

3.6. Lack of Understanding About the Implications of Obesity

In the United Sates, the incidence of obesity-associated complications and medical
comorbidities is significantly increased in people with low income and less education (1).
These at-risk people are least likely to be informed of the effect of obesity on their health,
its impact on their survival, and the value of its management. In addition, many patients
and physicians neglect the aggressive management of obesity that is otherwise linked to
other specific comorbidities because the patient is feeling otherwise well (46).

3.7. Health Benefits Are Remote

Although the advantages of weight loss in health, comfort, and appearance are imme-
diate and often gratifying, the long-term benefits of sustaining maintenance of this
weight loss are remote and intangible and often more difficult for many people to value.
The understanding that losing weight improves health competes with the complexity of
the short-term needs of the daily existence of many patients. Lowering the barrier of the
obscurity of remote benefits will only be achieved by a continuing, effective, long-term
public education campaign to develop greater appreciation of the value of delayed grati-
fication and long-term rewards.

3.8. Inconsistent Patient Behavior in Response to Physician Advice

Patients do not always follow medical advice, nor are they necessarily able to do what
both the patient and doctor (or other health professionals) may judge to be appropriate.
Patients may choose to ignore advice, or they may not be motivated or interested or
prepared to make changes at specific times in their lives (47). They may not understand
or agree with the counseling, have no confidence in the physician, or have conflicts with
their work or family. They may be currently untroubled by their excess weight, may be
unable to afford the costs of what is asked of them, or may need repeated advice or more
effective education than they had previously received (46,48–52). There is often a deli-
cate balance between the physician’s repeated effort to have the patient lose weight and
the patient’s perception that this is bothersome or annoying when the patient is unwilling
or unable to make the necessary changes.

3.9. Underutilization of Exercise

Although there is a universal recognition that exercise plays an important role in good
health generally, and with weight loss more specifically, it is also understood that rela-
tively few patients exercise enough (frequency, duration, intensity, and sufficiently sus-
tained effort) for adequate weight control (see Chapter 13). Moreover, many patients who
exercise in a specifically structured part of their day do not necessarily extend the pattern
of increased activity sufficiently to the remaining part of the day, during which many
patients may sustain a pattern of profound sedentary behavior.

The problem of the implementation of exercise as part of ordinary activity is intensi-
fied with the conveniences of ordinary life in America. The car, television set, and
computer have complicated the problem.Eighty-four percent of trips in the United States,
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and 75% of trips of less than 1 mile, are taken by car. Only one-fourth of high school
students participate in daily physical activity or education at school (56). About 40% of
Americans are not regularly active and 25% are entirely inactive (53). One report noted
that 22.6% of obese adults thought of themselves as too fat to exercise (54) and over-
weight and obese women were less confident than normal weight women in their ability
to exercise (37). Many obese patients are embarrassed about exercise. As a consequence,
it has been noted that successful exercise programs require intensive and repeated coun-
seling (55)

3.10. Unrealistic Patient Expectations
Patients often think of successful weight management based on the expectation that

they will lose all of their excess weight and maintain all of that weight loss indefinitely
thereafter (57). Although a smaller amount of weight loss has a beneficial effect on a
number of measures of health, patients are often disappointed with lesser amounts of
weight loss. It is often difficult to convince patients of the advantages of losing 10 to 15%
of their initial weight, or of the usefulness of losing weight in stages with consistently
smaller interventions spread over a longer time. The urgency that patients feel in their
need to complete the task immediately is a measure of how desperate they are to resolve
the problem.

4. FAMILIAL ISSUES
4.1. Lack of Spousal Commitment

Although it is generally assumed that families are supportive of the patient’s effort to
lose weight, this is not invariably true. Family members may have conflicting feelings
about the patient’s weight loss and are not always willing or able to devote the time,
support, and energy to the management of this disease, which the patient may be willing
and obliged to commit. Many patients find that spouses have a vested interest in main-
taining the status quo. For example, a husband might wish to maintain his wife’s depen-
dency on him and feel threatened by the attention she attracts after she loses weight. The
opposite pattern, “lose weight or else,” may be equally destructive to a patient’s efforts
by adding intolerable stress to the weight-loss effort. In either case, the treatment of
obesity, particularly because it involves a large financial and time commitment and a
continuing, lifelong effort, necessarily involves the patient’s family (58,59). The resolu-
tion of all the obstacles involved in these familial relationships is important for the
successful treatment of obesity (60).

4.2. Lack of Parental Commitment
No treatment program for children or adolescents is likely to be effective in the absence

of significant and supportive parental involvement (51). Parental involvement is not
always available or helpful. The treatment of childhood or adolescent obesity requires a
sustaining effort for the parents, as well as for the child (45).

5. PROVIDER ISSUES
5.1. Skills of Health Care Providers

A major barrier to the treatment of obesity, at any level of care, relates to the insuffi-
cient number of skilled health care providers and an inadequate knowledge base among
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providers of care. Physicians typically are not trained extensively in nutrition and cer-
tainly not often in the treatment of obesity, including the management of low-calorie
physiology and dietary therapy (61–63). They often do not consider obesity as a disease
and usually do not incorporate the model of its chronic care into its management (64,65).
Counselors, such as psychologists and social workers, often lack skills and training in the
complex issues surrounding eating behavior. Exercise therapists, including those who
have participated in formal training programs, are usually insufficiently trained in the
general principles of nutrition or diet therapy. Even dietitians who might well be able to
manage diet therapy are often incompletely trained in techniques of behavior therapy and
about the metabolic basis of obesity. Many providers who recognize their insufficient
training lack confidence in their skills, avoid dealing with the problems of obesity and
avoid any role in its management (48,49).

5.2. Shortage of Training Programs
The problem of insufficient provider skills is compounded by the absence of training

programs in nutrition, obesity, low-calorie physiology, and psychological issues in weight
management. Although primary care physicians (48), pediatricians, pediatric nurse prac-
titioners, and dietitians all expressed high interest in obtaining additional training in
obesity management, training opportunities are limited or unavailable (51). Thus, even
highly motivated providers have difficulty acquiring the skills necessary for the manage-
ment of obesity.

5.3. The Need for Multidisciplinary Programs
Patients with substantial excess weight, those with complicated associated medical

problems, and those for whom weight loss has been particularly intractable are likely to
be more rigorously managed in a multidisciplinary program; those with physicians,
psychologists, behavior and exercise therapists, and dietitians (see Chapter 22). Sur-
veyed practitioners note, however, the lack of available support services (51). Establish-
ing these programs requires a significant commitment of staff and investment of capital
(9). However, these commitments are often not made because of concerns that a
multidisciplinary program will not be financially sustainable unless a “critical mass” of
patients can be drawn to the program to enable it to maintain its financial solvency. As
a consequence, this effort is typically beyond the means of an individual provider and
depends on a hospital or some alternate institutional base and a reliance on expectations
of long-term financial stability.

5.4. The Image of Sleaze and Quackery
A basic principle in the provision of medical care is that when no adequate treatment

programs are available for a disabling condition, quacks and charlatans will fill the
vacuum. For decades, this has been the case with obesity. In the effort to treat obesity,
we have seen a rogue’s gallery of rascals and snake-oil-salesmen, a library of junk
science and nutritional gibberish, and a catalogue of nonsense cures and commercial
hustle. Rightfully, the public has become skeptical and distrusting of those involved in
treating obesity. The barrier of this image will be sustaining until ethical therapists and
treatment programs exist in sufficient quantity to discourage the efforts of commercial
opportunists (18,32,33). Paradoxically, the pattern had recurred in a somewhat different
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format (with a minor variation on the theme) with the renewed interest in the rational use
of medications for the extended management of obesity. The emergence of “phen-fen”
practitioners from 1992 to 1997 who dispensed pills or prescriptions indiscriminately
with no associated medical care, counseling, or weight-management support services
was a new variation on an old theme and an example of the sad history of therapeutic
abuse in the management of obesity (66).

5.5. Limited Medical Treatment Options
and the Value of Nonmedical Providers

Physicians and others who might be inclined to undertake the management of obesity
are often thwarted in their efforts by their inability to offer the patient much assistance.
They recognize that some services needed for obesity management are best provided by
nonphysician personnel, that physician counseling alone is often insufficient, and that the
variety of skills needed are typically not conveniently organized in therapeutic units.
Unfortunately, many of the specialists with needed skills are not readily available in
every community. Barriers to integrated medical management will only be resolved by
improving access to an array of available skills and services (9).

5.6. Inconsistent Assessment of the Maintenance of Reduced Weight
There is a general misunderstanding of the role of weight-loss programs and their

relation to weight maintenance. The public, and many health professionals, have a long
tradition of assuming that a weight-loss program should enable a patient to sustain that
lost weight based, in part, on the naïve assumption that once weight is lost, the patient
should be cured. However, most weight-loss programs, regardless of their success at
weight loss, have relatively little impact on weight maintenance; and as a consequence
there is a continuing dismissal of the success of any weight-loss program with the dec-
laration that “the patients all regain their weight.”

Although many programs are reasonably successful at weight loss, very few mainte-
nance programs have been established and even fewer have shown any evidence of
continuing, long-term success. This is partly related to the absence of a consistent, quan-
titative system for measuring and comparing the effects of weight-maintenance programs
(67–70). Thus, although weight-loss programs are being asked to provide information on
their weight-maintenance success rates (1), these data are not generally available. The
failure to recognize the distinction between weight loss and maintenance, with the atten-
dant dismissal of weight loss alone, contributes to the difficulty in developing successful
weight-loss and weight-maintenance programs.

5.7. The History of Medication Misuse
The misuse of medications (e.g., dinitrophenol, digitalis preparations, thyroid, chori-

onic gonadotropin, chromium picolinate) for weight management, the overuse and mis-
use of anorectic medications (e.g., amphetamines, phendimetrazine), the largely
unforeseen complications of a medication that appeared otherwise to have been useful
(fenfluramine), and the careless promotion of unregulated and potentially dangerous
over-the counter preparations of unpredictable potency (e.g., ephedra [71,72]) has
clouded the treatment of obesity for decades (10). These examples have created a gen-
eration of overweight people who are fearful of using medications to manage their illness
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(73) and have led to consideration that those physicians who prescribed these medica-
tions were exceeding the limits of mainstream health care (18). The historical barrier
created by misuse of medications will continue to be an obstacle for many overweight
people until convincing evidence about the safety and effectiveness of the pharmacologi-
cal approach is made available to the public.

5.8. Inappropriate Expectations of Medications
There is no expectation that insulin can be discontinued in the treatment of type 1

diabetes or that medications should be discontinued in the treatment of hypertension,
schizophrenia, hypercholesterolemia, or other chronic diseases. Nevertheless, patients,
physicians, and regulatory authorities are typically skeptical about sustaining use of
drugs for the treatment of obesity. Long-term management of obesity with medications
has, until recently, not been an option in the United States because regulations limited the
duration of use of obesity drugs. For decades, the value of medications for the treatment
of obesity was trivialized because patients typically regained their weight when medica-
tions were discontinued. This reflects the complexity and the slow evolution of the
understanding of the physiology of the disease, the recognition of its chronic nature, and
the adjustments needed by medical personnel in their use of continuing medications. It
has created a devastating double standard for obesity medications because they are held
to a higher standard of success (i.e., a cure) than is expected of medications for the
treatment of other chronic medical problems.

5.9. Lack of Prevention and Preventive Services
Although the value of preventive services is widely endorsed by the public, health care

providers, government agencies, and the health insurance and managed care systems,
there is almost no funding of such services. Although there is a general agreement that
much might be accomplished by programs to prevent obesity or to intervene early in its
treatment, there is no practical way of doing this and certainly no payment mechanism
to support such an effort (1,7,74). Many obesity-treatment programs specifically exclude
patients with small amounts of excess weight, or those normal-weight patients who, with
an ominous family history or with a history of successful maintenance of weight loss, are
at high risk for gaining or regaining excess weight. This exclusion, however justified by
the limitation of existing management techniques, is inconsistent with the development
of preventive services and effectively eliminates the possibility of prevention or early
intervention in the management of this disease. This is true despite a number of studies
that suggest that more intensive treatment programs will produce greater effects (75,76).
Because of cost and the need for a greater commitment of time and effort, few patients
select this approach without public funding. Thus, the anticipated expense and effort vs
perceived value are limiting factors in any program.

5.10. Duration of Treatment
Obesity is a chronic disease with no expectation of a cure in the foreseeable future.

Any program for the treatment of obesity must establish mechanisms for lifelong treat-
ment. Because of the difficulty in treating obesity, as for any chronic disease that
requires the patient to sustain changes in the complex social and cultural patterns of food
selection and eating formats, all treatments must necessarily be intense and continuing.
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Treatment programs of this nature, that involve sustaining and chronic care, generally do
not exist and successful treatment models, including the long-term use of medications for
long-term control, have not been tested or established.

5.11. Physicians Frequently Fail to Provide Obesity-Related Services
Many services for the management of obesity can be provided by nonphysician

professionals or, in many cases, by nonprofessional (commercial) programs. The partici-
pation of physicians is surely important, however, for many patients, particularly those
with severe obesity, complicating medical problems, or those who need the reinforce-
ment that can be provided by a skillful physician. Patients are more likely to undertake
a behavior if they are told by others, particularly by those who are perceived as authori-
ties, that they should perform it or that it will have a beneficial effect (37).

Physicians, even those involved in primary care, often choose not to be involved in the
management of obesity (48). One survey noted that only 42% of obese patients were
advised to lose weight by health care professionals. Many factors are cited for this lack
of involvement. Obesity services are time consuming and health insurance benefits are
not paid for the treatment of obesity. Physicians do not want to raise the issue for fear of
embarrassing a reluctant patient. Furthermore, they may be concerned that, if they raise
the issue, they are then obligated to assist the patient in its management and they often
feel that there is little that they can offer to help the patient succeed (48,51).

5.12. Physicians Often Ignore Obesity As a Medical Problem
Obesity has some of the neglect patterns that have been reported for hypertension (46).

Many physicians see weight gain as an inevitable part of increasing age and do not view
it as a medical condition requiring treatment. As a consequence, weight is inconsistently
documented in medical records. In one study, less than 30% of residents in a family
practice training program documented patients’ weight or body mass index (BMI) (77).
A pervasive sense of futility appears to have a negative impact on professional behavior
and the professional obligation to gather information and intervene (18).

5.13. Support Services and Appropriate
Teaching Materials Are Often Unavailable

Many aspects of obesity management require the skills and services of nonphysician
personnel (e.g., dietitians, counselors). Health care professionals frequently note diffi-
culty in identifying appropriate support services for these aspects of care. Even when
professional service providers are available, they are often insufficiently trained in
obesity management.

Patients struggle with current fad diets, best-selling books offering erroneous weight-
management advice, and a culture of quick-fix solutions. Appropriate teaching materi-
als for professionals or teaching materials for patients cannot keep current with the
deluge of styles in popular culture. As a result, little material is available to enable the
professional or the patient to analyze or cope with the current dietary fads (48).

5.14. Limitations of Obese Health Care Personnel
Although it is possible that the problem of obesity is less common among health care

personnel than the general public, it is likely that a substantial fraction of these profes-
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sionals, including those who would otherwise be responsible for the management of
obese patients, are themselves overweight or obese. Patients report, however, that they
are less receptive to weight-management advice from obese physicians (78), rendering
this group of health care providers less effective in their efforts to manage their patients’
obesity because of their own difficulty with weight control. The prevalence of the prob-
lem, and the ease that patients have in identifying if their physician is obese, decreases
the potential effectiveness of a significant group of providers who might otherwise be
skilled in the professional management of obesity.

6. FINANCIAL ISSUES

6.1. Lack of Reimbursement by Health Insurance Companies

Probably the major barrier to the treatment of obesity from the patient’s perspective
is the failure of health insurance companies (in the United States) to reimburse patients
for the costs associated with the treatment of obesity (79,80). Almost no health insur-
ance programs reimburse patients for nutritional services or for the medical treatment
of obesity. Health insurance payments, if any, are likely to be related to the treatment
of obesity comorbidities. Thus, otherwise healthy obese patients do not receive obe-
sity-related insurance payments until they have medical complications of their obesity.
One report (81) noted that only 11% of pediatrician treatment of obesity was reim-
bursed by health insurance. That treatment is difficult, or that success of treatment is
infrequent, seems an unconvincing rationale for this policy; the same argument can be
made for cancer or substance abuse. That the problem cannot be resolved, or that no
effective form of therapy exists, is equally unconvincing; the same argument can be
made for senility or mental retardation. That the disease is “self-inflicted” is also
unconvincing; the same argument can be made for tobacco-induced lung cancer or
motorcycle accidents.

Multiple arguments for the denial of insurance benefits can be dismissed (79) and
it appears then that the reason for insurance denial of benefits is entirely related to
questions of anticipated costs or the cost-effectiveness of treatment. This argument is
also unconvincing; it would be difficult to establish the cost effectiveness of treating
Alzheimer’s disease or many forms of cancer.

The avoidance of responsibility by the health insurance and managed care systems
has created a complex series of alternate management mechanisms used by physi-
cians who care for obese patients. These physicians often complete health insurance
claims based on alternate or comorbid diagnoses. Physicians in managed care, particu-
larly those who are using medications for obesity treatment, are often forced into a
“therapeutic underground” with their patients. They use a nonspecific characteriza-
tion of the nature of their patient encounter. This pattern of miscoded patient records
has the unfortunate effect of making it difficult for anyone to collect accurate data on
obesity treatment. It may have the effect of sustaining treatment by the physician
without appropriate support services with the result that incomplete services are
thus provided by the most expensive personnel, rather than by less-expensive and
more effective nonphysician staff. It appears unlikely that any rational treatment pro-
gram for obesity can be developed unless a systematic financing mechanism can be
developed.
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6.2. Administrative Categorization of Costs in Multidisciplinary Programs
Traditional health insurance programs reimburse patients for the costs of specific

services. In multidisciplinary program models (such as pain clinics, cancer programs,
diabetes treatment and, of course, obesity programs) it is often not possible to separate
(i.e., unbundle) a package of services provided by many individuals on a treatment team.
This typically makes it impossible to meet the specific administrative requirements of
health insurance companies. The barrier of unbundling the diverse services of a
multidisciplinary team will have to be modified as part of the rationalization of health
insurance payment.

6.3. The Dilemma of Health Insurance and Managed Care
If health insurance and managed care programs are going to be enlightened about

establishing programs for the treatment of obesity, they will have to be convinced that
such treatment programs will be cost-effective (80,82). A simple analysis of costs will
not be complete because, although it may be expensive to treat obesity, it is also very
costly not to treat it. It is estimated that obese patients with a BMI of 30 cost about 25%
more than non-obese patients in a managed care program and those with a BMI of 35 cost
about 44% more (83). Health care for type 2 diabetics, 85% of whom are obese, costs
substantially more than the care of non-diabetics; it seems likely that even marginally
effective weight-control treatment for obese diabetics would be cost effective (84), par-
ticularly if it can reduce or delay obesity-related medical complications.

Can any obesity treatment program decrease the total costs of a managed care program,
number and duration of hospitalizations, frequency of laboratory tests, or number of
medications? Although convincing arguments can be made for the effectiveness of treat-
ing an individual in an individual program, it is likely that managed care plans will need
definitive evidence that the cost of providing effective obesity treatment (lifesaving as it
may be) does not exceed the cost of doing nothing. It is, of course, possible for patients
to choose obesity coverage in selecting plans but, in the reality of the market, this option
is never offered.

Regardless of any economic analysis, there should be a recognition that no other deci-
sions on insurance benefit payments are made on the basis of cost effectiveness. Never-
theless, the unique obligation to establish a financial benefit for the treatment of obese
patients is inconsistent with any other aspect of health insurance and is morally and
ethically indefensible. There is little evidence to suggest that insurance plans will offer to
provide obesity services unless compelled to do so by regulatory or statutory obligations.

6.4. High Costs of Long-Term Treatment
The cost of any effective long-term treatment program, particularly obesity treatment

which is lifelong and intense, will be substantial and beyond the financial means of most
individuals. Regardless of any reimbursement mechanisms, the reality of total cost is
invariably a substantial barrier to the treatment of obesity.

7. GOVERNMENT AND REGULATORY ISSUES
7.1. Inconsistent Rules About Medications

It is likely that the role of medications in the management of obesity will increase as
the underlying physiological mechanisms that control eating are more clearly understood
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(see Chapter 18). Many aspects of the use of medications are, however, distorted by con-
fusion, ambivalence, and the legacy of years of inappropriate use and misunderstanding.

First, obesity is clearly a chronic disease. If medications might control eating behavior
it seems likely that they will be needed as permanent pharmacotherapy; much as they
would be used for diabetes, hypertension, or hypercholesterolemia. Because of the
obligations of the drug manufacturers to establish the safety and efficacy of long-term
use, the expense of doing these studies, and evolving requirements by the US Food and
Drug Administration (FDA), medications have a variety of duration specifications in the
labels. Some medications (e.g., phentermine or phendimetrazine) are authorized for
“short-term (a few weeks)” use. Phenylpropanolamine, when it was available, had a
labeled authorization for use of not more than 3 mo. Some medications have a label that
specifies that “safety and efficacy have not been studied in long term use” (e.g., sibutra-
mine and orlistat are not studied beyond 2 yr). This limitation on long-term use constrains
the concept of the continuous use of medications for the chronic disease of obesity.
Because of these inconsistencies, and the sustaining public focus on weight loss rather
than on maintenance, many physicians have a persistent reluctance to use these medica-
tions chronically.

Second, the problem of physician prescription is further complicated by a tangled
variety of state and local regulations that limit the duration of use of specific drugs,
obligate the frequent rewriting of prescriptions, or selectively limit the use of specific
medications. Many state and local governments, cautious about amphetamine analogues
and the history of the abuse of diet drugs, have imposed rules that exceed federal regu-
latory obstacles. There is no current systematic effort to modify the suffocating require-
ments of some state and local regulatory authorities that threaten physicians with a variety
of penalties including the possibility of withdrawal of their license to practice. It is clear
that this obstacle will need modification if pharmaceutical treatment of obesity is to be
made widely available (73,85,86).

Third, health insurance plans do not typically pay benefits for the treatment of obesity
and do not, therefore, pay for the cost of obesity medications. In one survey of 375
employers representing almost 12 million beneficiaries, more than 80% specifically
excluded appetite-suppression products in the health insurance plan (87). Only nine
states cover anti-obesity pharmaceutical products as a benefit in their Medicaid program
(88). Medicare has no current benefits for any medications but proposals under consid-
eration (in 2003) typically used the same exclusionary language as Medicaid, excluding
benefits for weight-loss drugs (88).

Fourth, widely promoted over-the-counter and herbal preparations are typically sold
without specifying the duration of use. Weight-loss products sold as dietary supplements
have included potent ingredients, such as ephedrine, that are sold without thorough
evaluation of safety and efficacy. Preparations are not certified as to purity and potency.
Manufacturing procedures are not monitored and labeling specifications are often found
to be inconsistent with content. Reported adverse reactions, including deaths, have elic-
ited editorial pleas for increased regulations (71,72).

7.2. Inconsistent Federal Government Policies on Obesity
All US government agencies that have reviewed the issue of obesity characterize it as

a serious chronic disease with substantial public health implications. In one form or
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another, a statement of this character has been presented by all health or health-related
agencies.* Despite this, three institutions that have a specific responsibility to pay ben-
efits for health services, Medicare, Medicaid, and the Federal Employee Health Benefit
Program, have consistently declined to pay benefits for obesity treatment. This is particu-
larly regrettable because these agencies often set policies for health insurance coverage
that tend to become standards in the health insurance and managed care industries. The
federal government has, in effect, recognized the importance of the problem but has
declined to pay for its care.

7.3. Lack of Research Funding
It is likely that current treatment programs, based entirely on behavioral and nutritional

changes, when optimally administered, are close to maximizing their effectiveness. No
manipulation of the existing patterns, however subtle or bold, is likely to have a signifi-
cant additional impact on the short or long term treatment of obesity. Funding for inno-
vative research, and a clearer understanding of the neurochemical, molecular, and genetic
basis for eating and body weight regulation, seem to be necessary for the development
of treatment programs, with or without new medications.

Despite the recognition of the seriousness of obesity less than 0.7% of the NIH budget
in 1999 was allocated to obesity-related research (89). Public health education related to
obesity is similarly underfunded. Although $9.3 billion was spent in 2001 for advertising
and promotion of foods, confections, beverages, and restaurants (23,26), only $100
million (about 1% of what was spent on the promotion of eating) was spent in 2003 on
public and private advertising to educate the public or to prevent diabetes, asthma, and
obesity (90). Only a fraction of this 1% will be spent on obesity.

7.4. Absence of Accreditation and Certification
Anyone, professional or otherwise, can provide treatment for obesity in almost any

jurisdiction. There is no scrutiny, at any governmental level, of the character or quality of
any treatment programs. No systematic effort has been made to sort treatment programs
or to develop any rational system to match specific programs to specific patients (1). No
effort has been made to verify the quality, the successes, the staffing, or the honesty of any
commercial or professional program. Governmental agencies have been generous in their
criticism of the existing system (91) but have been unable to develop any legislative or
regulatory solutions. It may be helpful to develop an accreditation system (32,33) to
protect the consumer and to avoid the burden of government overregulation.

8. CONCLUSION

The catalogue of barriers seems formidable. Indeed, it is. So too is the treatment of
obesity. The individual health care provider, professional or otherwise, who offers care

* This includes, inter alia, the National Institutes of Health (NIH) and various agencies of the
NIH, the Centers for Disease Control, the Public Health Service, the Department of Health and
Human Services, the FDA, the Federal Trade Commission, the Social Security Administration,
the Surgeon General, the Department of Agriculture and a number of government related or
international agencies including the Institute of Medicine of the National Academy of Sciences,
the World Health Organization, and the International Classification of Diseases.
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for the obese patient, is obligated to understand these barriers and to develop sophisti-
cated and sustaining ways of coping with them, managing them, or circumventing them.

For the individual provider, the difficulties in coping with the barriers is characterized
perhaps most clearly by the example of the mixed or contradictory messages of compre-
hensive care (79). The first message is that the provider is encouraged to undertake the
careful and thoughtful care of obese patients; failure to do so is neglect of professional
responsibility. Second, the patient may express relative passivity and may be eager to use
medication or surgery, often with unrealistic expectations of the simplicity and benefits
of these interventions. These patients shift the responsibility for managing this disease
to drugs or surgery and hope that these interventions will solve the problem. These same
patients then tend to assume that there is no need for a deliberate effort to modify diet,
behavior, or exercise patterns. A third message is that the care of obesity should be
provided in a comprehensive manner with medical, dietetic, behavioral, psychological,
and exercise personnel. Implied in the latter is the assumption that anything less is
inadequate. Yet most providers, however willing they might be to treat obese patients, do
not have access to these services in their professional offices, and are not organized as part
of a multidisciplinary team. The eagerness of an individual to provide services is diluted
by the recognition that the team does not necessarily exist and cannot easily be created.
A final message is the complicated recognition that, regardless of how the other obstacles
are resolved, there is no consistent mechanism for paying for any of it.

Understanding the barriers is a first step toward resolution of these impediments to
successful treatment. Eventually, new therapies and improved understanding of the
molecular basis of obesity will help to break down these barriers. Until that time, health
care providers who have an understanding of the barriers will have an enhanced ability
to care for their patients, and they will be able to offer them the option of managing this
disease in a more sophisticated manner.

Each of the barriers impacts significantly on the nature, the format, the cost, and the
effectiveness of the care provided. Still, as with the management of any patient with any
disease, care has to be given one patient at a time. Global issues surrounding the manage-
ment of obese patients impinge on the relationship and affect whether or not the relation-
ship will be successfully established or sustained. The barriers, which have added
substantially to the difficulty, complexity, cost, availability, and effectiveness of treat-
ment, substantially increase the burden of obesity. No other disease has as many obstacles
to its effective management as does obesity. It seems regrettable that this disease, so
difficult to treat in ideal circumstances, should be additionally burdened by these barriers.
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25 Prevention of Obesity
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KEY POINTS

• The prevalence of obesity continues to increase worldwide.
• Obesity treatment is improving, but prevention should become the focus.
• Despite a genetic predisposition for weight gain, environmental conditions

have resulted in the recent epidemic of obesity and overweight. Thus, appro-
priate altering of the environment should reverse this trend.

• Animal studies of caloric restriction suggest that increased longevity and
other positive effects are likely to occur with prevention of weight gain.

• Establishing the efficacy of various approaches for long-term prevention of
obesity will be difficult, but not impossible

• The search for the tools to support prevention efforts deserves to be enhanced.

1. INTRODUCTION

Faced with the extraordinary increases in prevalences of obesity and overweight in
both developed and developing countries, and with the high rate of recidivism following
weight-loss programs for the obese, we must turn our attention to primary prevention to
stem this epidemic and its negative health consequences. The discussion that follows
considers the questions shown in the Table 1.

2. WHY PREVENT OBESITY?

The 20-year increasing prevalence of obesity in the United States (1,2) as well as in
many other countries including Brazil (3) and Japan (4), as well as countries in Europe
(5), has been clearly demonstrated through epidemiological studies. In Japan, according
to the criteria set by the Japan Association for the Study of Obesity (obesity defined as
a body mass index [BMI] �25), the overall prevalence of obesity is 20% and the preva-
lence in men over 30 and women over 40 is 30%, a 34-fold increase over the past 40 yr
(4,6,7). The BMI threshold of 25 for obesity in the Japanese compares to the BMI of 30
for Americans on the basis of the sensitivity and specifically for detecting persons at risk
for diabetes, cardiovascular disease (CVD), and other obesity-associated diseases (8).

In l990, the United States launched a national strategy to improve the health of America.
Then-Secretary of Health and Human Services, Louis W. Sullivan, announced goals for
the coming decade in an extensive report, Healthy People 2000: National Health Promo-
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tion and Disease Prevention Objectives (11), which included to “reduce the proportion
of adults who are obese” and to “reduce the proportion of children and adolescents who
are overweight or obese.” The health risks of being overweight were cited, including
increased risks of adult-onset diabetes mellitus, hypertension, coronary heart disease,
gallbladder disease, and some forms of cancer. The epidemiological evidence for these
risks is discussed in Chapter 10. In fact, 5 of the 10 leading causes of death are closely
associated with overweight/obesity. Given the prominence of this national initiative for
the year 2010, and the featured status of reducing excess weight and maintained (not
increasing) body adiposity among the goals, it is disconcerting that still, the American
population continues to grow fatter, not slimmer, and the prevalence of overweight is now
64.5% (12). Nevertheless, the extraordinary increase in the rate of obesity in the very
short time interval of 20 to 30 yr precludes a genetic mutational explanation for this
population change. Rather, we must infer that environmental factors have been changing
in a direction that enhances or facilitates the expression of such obesity genes, and that
those factors are potentially identifiable and, if found, may strengthen efforts directed
toward the prevention or mitigation of obesity. Chapter 18 reviews the genetics of obe-
sity. At this time, many contributing factors, collectively referred to as “lifestyle” factors,
have been suggested to be participants in the growing problem of obesity. Some of these
contributors have been surmised to be rooted in our sedentary or “Westernized” lifestyle,
including declining levels of physical activity and increasing consumption of calorie-
enriched diets, as summarized in Table 2.

3. IS IT POSSIBLE TO PREVENT OBESITY?

This apparently simple question has not been well addressed in free-living peoples;
however, as noted here, studies of obesity-prone animals have already answered in the

Table 1
Chapter Overview

1. Introduction
2. Why Prevent Obesity?
3. It is Possible to Prevent Obesity?
4. Consequences of Obesity Prevention

4.1. Lessons From Examination of Modest Weight Reduction in the Obese
4.2. Lessons for Prevention of Obesity From Modeling of Primary,

Secondary, and Tertiary Prevention in Diabetes
4.3. Lessons From Rodent Models of Prevention of Obesity
4.4. Lessons From Non-Human Primate Models for Prevention of Obesity

4.4.1.Body Weight/Body Fat
4.4.2.Glucose Metabolism
4.4.3. Insulin and Insulin Resistance
4.4.4.Energy Balance

5. What Is the Relationship of Obesity Prevention to Syndrome X?
5.1. Effects of Prevention of Obesity on Prevention of Hypertension
5.2. Effects of Prevention of Obesity on Prevention of Dyslipidemia

6. Is Prevention More Effective Than Treatment?
7. What Is the Future for Obesity Prevention?
8. Conclusion
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affirmative. Yes, it is possible to prevent obesity, and yes, it is beneficial to health to do
so. Toward this end Healthy People 2010 recommends reducing dietary fat content to no
more than 30% of calories, and increasing consumption of vegetables to at least three
servings per day, fruits to at least two daily servings, and grain products to at least six daily
servings, together with increasing moderate daily physical activity to at least 30 min a
day. This report also notes several areas for more focused attention, including initiating
the effort to maintain a healthful weight early in childhood and continuing into adulthood.
Thus, Healthy People 2010 avers that early efforts to prevent obesity are more likely to
be successful than later efforts to lose substantial amounts of weight after obesity has
developed (11).

The Cholesterol Education Program has demonstrated that the behavior of the Ameri-
can public can be changed by intensive education and prevention efforts, as we have
clearly altered our overall eating patterns in the direction of reduced cholesterol intake.
It is, however, much less clear, when the goal is overall reduction in total daily calorie
intake, that similar educational efforts will be as successful. Nevertheless, several initia-
tives are currently underway to educate the public on the risks of excess overweight and
to coach the public on changes in behavior that may reduce these risks (see the following
websites: www.cdc.gov; www.niddk.nih.gov; www.nih.gov). Only time will tell whether
such initiatives can alter the prognosis for our population. Current government-spon-
sored research programs are seeking this answer (see websites: www.cdc.gov; www.
niddk.nih.gov; www.nih.gov). In the mean time, it is extraordinarily clear that on an
individual basis, the health of a patient will frequently be substantially enhanced by even
modest weight loss (6,7). It is therefore important to consider what is currently known
about the consequences of prevention of obesity, the challenges to sustaining reduced
weight, and the future for increasing the understanding of prevention methods.

4. CONSEQUENCES OF OBESITY PREVENTION
4.1. Lessons From Examination of Modest Weight Reduction in the Obese

The beneficial health effects of modest weight loss were thoroughly reviewed by
Goldstein (13), and studies to date provide unequivocal support for the positive effects
of weight reduction of obese individuals. Under the sponsorship of the National Heart,
Lung, and Blood Institute, methods used to achieve weight loss were reviewed and
guidelines developed for the treatment of overweight and obese persons (14). Most
prominent among the positive benefits observed to date are improvement in glucose
tolerance and reduction in the medical complications observed in obese persons with type
2 adult-onset diabetes mellitus (DM), reduction in blood pressure (BP) in those obese
with hypertension, and improvement in lipid profiles in those obese with dyslipidemia
and a high risk for CVD (15). Benefits appear to be broadly related both to initial degree

Table 2
Factors Facilitating the Development and Sustaining of Obesity

• Increasing calorie consumption (diet/nutrition) • Increasing longevity
• Reduced physical activity • Parity
• Pregnancy • Stress

3_25_Hans_399_412_F 10/08/2004, 2:05 PM401



402 Part III / Obesity

of obesity (the greater the degree of overweight, the greater the risk to health and the
greater the benefit of losing weight) and to the proportion of excess weight lost. Never-
theless, losses as small as 5 to 10% also appear to convey important improvements in
long-term health for the overweight person.

Clearly, targeting our efforts on weight reduction toward those individuals who al-
ready exhibit burdens of illnesses associated with obesity makes sense, as the near-term
reduction in obvious risk parameters such as hyperglycemia, hypertension, and dyslip-
idemia provide direct indicators of improved health. Such patients may have heightened
motivation to comply with a difficult and challenging dietary and activity regimen, and
the likelihood of short-term weight reduction in such highly motivated persons may be
enhanced. Nevertheless, these complications of obesity should be viewed as endpoints
in a continuum of health impairments that undoubtedly begin to sow their seeds of ill
health long before these specific features are fully manifest. Several studies have pointed
to the long-time course of the development of obesity-associated disorders, often sub-
stantially proceeding the time at which a diagnosis is made of a pathological condition
such as diabetes. In the case of diabetes associated with obesity, diagnosis itself may be
substantially delayed because more than half of all diabetic persons in the United States
are believed to be undiagnosed at this time (16), and similar statistics relate to CVD.
Furthermore, increased cardiovascular risk has been demonstrated in obese pre-diabetics
well before the diagnostic criteria for diabetes have been reached (17), and many diabetic
persons have retinopathy at the time of diagnosis (11), again illustrating the importance
of early identification of persons who are at risk so that preventive measures can be
initiated.

4.2. Lessons for Prevention of Obesity From Modeling
of Primary, Secondary, and Tertiary Prevention in Diabetes

Eighty to 90% of patients with adult-onset DM were obese before diagnosis, and, as
is discussed here, prevention of obesity can prevent (or substantially delay) diabetes.
The National Institute of Diabetes and Digestive and Kidney Diseases has examined the
effects of modeling various interventions directed toward those at risk for diabetes and
those with the disease. Primary prevention shifted the cumulative incidence of one
complication of diabetes, retinopathy, to the right, representing postponement of the
development of eye disease. Specifically, the model suggested that, with successful
delay in the onset of type 2 DM by 6 yr, the cumulative incidence of proliferative
retinopathy could be reduced by about 50% at age 65 yr. This example specifically
focused on one complication of one obesity-associated disease, and such positive effects
would be likely to be multiplied many fold by the effects of reduction of diabetes by
broad reduction in the prevalence of overweight. Not only would the average age of
onset of type 2 DM be postponed, but other associated risk factors would also be modi-
fied. Secondary prevention refers to early treatment once a diagnosis of disease is made.
Such secondary prevention efforts also alter the course of disease, and have been mod-
eled to shift the complication curve downward. Tertiary prevention, the area of current
treatment focus, although important, is clearly operating at a time for each patient when
much of the damage has already occurred and pathology is advanced. Often, this point
of intervention is too late to restore health, although further deterioration may be slowed.
The American Diabetes Association (ADA) has provided evidence-based nutrition prin-
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ciples that address obesity and diabetes (18). The ADA recognized that long-term main-
tenance of weight loss is challenging and that often as few as 5 to 6% of those who lose
weight can successfully maintain their loss. To accomplish long-term maintenance
of reduced weight has required long-term involvement of a clinician. The ADA has
affirmed what many in the field of appetite regulation have long recognized: the diffi-
culty in maintaining reduced body weight is probably because both energy intake and
energy expenditure are both controlled and regulated by the central nervous system. A
variety of neural, endocrine, and gastrointestinal factors provide input to the brain on the
status of energy balance, a control system that is likely to be genetically based (see
Chapter 18).

4.3. Lessons From Rodent Models of Prevention of Obesity

The restriction of calories in rodent animal models has been carried out beginning just
after weaning (and also, in separate studies, beginning at later ages) with the goal of
extending longevity. That goal was clearly achieved in many rodent studies dating back
as far as 1935 (13). Interestingly, in the course of these and subsequent rodent studies to
reduce or slow aging processes, the animals were kept in a very lean state. When obesity-
prone rodent models were restricted, they, like the lean animals, had an extension in life
(together with, of course, a reduction in fat mass). These anti-aging effects of long-term
calorie restriction in rats and in mice are well accepted; specifically, in rodents, restriction
of calories to 60 or 70% of the intake of control rats results in doubling of life span,
increased life expectancy, reduced cancer incidence, decreased hypertension, reduction
in hypertriglyceridemia, less atherosclerosis, and decreased nephropathy (14–16). Such
important health benefits have now been reported in non-human primates in continuing
studies of the long-term effects of calorie restriction to improve health reduce various
sources of morbidity, and postpone average age of death (19).

4.4. Lessons From Non-Human Primate Models for Prevention of Obesity

Several groups currently have ongoing long-term calorie-restriction studies in non-
human primates; and, although final answers to the question of effects on ultimate life
span await longer study duration, the likelihood of increased longevity (17), as well
as many other positive effects, are already becoming apparent (18–21). Bodkin et al.
reported the significant reduction in morbidities in a group of monkeys that have been
under a regimen of calorie restraint for more than 20 yr. In addition, the average age of
death has been significantly postponed by maintenance of a normal healthy weight and
prevention of obesity in non-human primates (19).

4.4.1. BODY WEIGHT/BODY FAT

The effects of long-term calorie restraint are being evaluated in a group of adult non-
human primates (rhesus monkeys) currently maintained in the University of Maryland
Obesity and Diabetes Research Center. One group of monkeys has had its food intake
restrained for more than 20 yr from the time they reached full-grown adulthood (~10 yr)
to the present with the specific goal of preventing the development of obesity in monkeys.
The other group has eaten ad libitum. For the calorie-restricted group, an individual
calorie titration method was used, akin to a “bathroom scale model.” Each monkey was
weighed once a week and if the monkey gained weight its calorie allotment for the next
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week was reduced; and if the monkey lost weight, calorie intake was increased. The
objective was to keep each monkey at its lean, young adult body weight (equivalent
to body weight at about 25 yr of age in humans). Thus “middle-age” obesity was pre-
vented, body weight stayed stable (whereas that of the ad libitum-fed animals increased),
and body fat increased slightly, but remained much less than in the ad libitum-fed
monkeys (see Fig. 1; 21a), whereas the calorie intake per kilogram of body weight was
significantly reduced (20). Because of the physiological and genetic similarities of
monkeys to humans, the lessons from this study have particular relevance to people at
risk for obesity. This weekly calorie adjustment plan to prevent adult-onset obesity has
already had profound positive effects on these animals and may be similar to possible
positive health effects that may be achieved by people who are “restrained” eaters.

4.4.2. GLUCOSE METABOLISM

In these healthy, lean, calorie-restrained monkeys, diabetes and impaired glucose
tolerance (IGT) have been completely prevented by the prevention of obesity, whereas
about half of the ad libitum-fed monkeys have already shown defects in glucose regula-
tion (20–24). Figure 2 shows the fasting plasma glucose and the glucose disappearance
rates in response to an intravenous glucose tolerance test in the two groups of monkeys.

Fig. 1. Comparison of body weight and body fat in two groups of non-human primates, ad libitum
fed and calorie-restrained. Both groups are older than 20 yr of age, similar to humans older than
60 yr. The calorie-restrained group has been prevented from gaining “middle-aged” obesity,
whereas it is common in the ad libitum fed group. (Groups are the same for all figures.) (Redrawn
with permission from ref. 21a.)
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Although it has long been appreciated that glucose intolerance is frequently associated
with obesity, it is now clear that the simple prevention of obesity in non-human primates
(and probably in humans as well), can prevent the deterioration of an obese individual to
overt type 2 DM. The results of oral glucose tolerance testing (OGTT) in these monkeys
(shown in Fig. 3) confirm that all of the calorie-restrained monkeys remained normal,
whereas some of the ad libitum animals either became overtly diabetic or developed IGT.

As all professionals in the field of diabetes recognize, diet is the first line of treatment
for the newly diagnosed patient with adult-onset diabetes (18). We suggest that the non-
human primate studies indicate the importance of earlier intervention and primary pre-
vention of weight gain and obesity, even before the overt disease of diabetes is diagnosed,
at least in high-risk potentially obese or already obese patients. As noted here, the positive
effects of anti-obesity measures go well beyond the prevention of diabetes, and in fact,
show positive effects in many other areas of health risk that are associated with obesity
(20–23,25–34).

4.4.3. INSULIN AND INSULIN RESISTANCE

Prevention of middle age-onset obesity in monkeys has also had a strong positive
effect on insulin sensitivity, preventing the decline seen in many of the ad libitum animals

Fig. 2. Comparison of fasting plasma glucose and glucose disappearance rate during an intrave-
nous glucose tolerance test (K glucose). The insert shows that within the ad libitum fed group some
are normal non-diabetic (NON-DM), some are developing diabetes (pre-DM), and some are
already overtly diabetic. (Redrawn with permission from ref. 21a.)
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(35–38). Figure 4 shows that the insulin levels of the ad libitum animals were increased,
whereas the fasting insulin levels of the animals in whom obesity had been prevented
remained normal (38–41). Two other studies by the University of Wisconsin Primate
Center group and by the National Institute on Aging group have similarly found lower
fasting plasma insulin levels in dietary-restricted primates. Furthermore, a measure of
insulin action in the whole body showed normal glucose uptake in the obesity-prevented/
calorie-restrained monkeys, and reduced insulin action in the ad libitum-fed monkeys
(Fig. 4, 41a). In addition, direct measures of insulin action at the tissue level also confirm
the enhanced basal activity of glycogen synthase, the rate-limiting enzyme for glycogen
synthesis, in the monkeys with sustained prevention of obesity (24,42,43). The actions
of other enzymes of metabolism are also significantly changed by calorie restriction.

4.4.4. ENERGY BALANCE

Interestingly, the calorie-restrained monkeys show a greater efficiency in the utiliza-
tion of energy compared to the ad libitum-fed monkeys (20,38,44). There are other effects
of calorie restriction with yet unknown benefits or consequences, for example, effects on
hepatic enzymes (45) and other alterations in intermediary metabolism (43). Dietary or
calorie restriction in addition to altering energy balance has been found to alter the

Fig. 3. Two-hour oral glucose tolerance test (OGTT) results for plasma glucose and plasma insulin.
The insert shows that within the ad libitum fed group some are normal non-diabetic (NON-DM),
some are developing diabetes (pre-DM), and some are already overtly diabetic. (Redrawn with
permission from ref. 21a.)
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expression of many genes (46,47). To date, it appears that such changes are likely to be
beneficial, but further studies are needed to clarify the nature of the major metabolic shifts
induced by chronic calorie restriction.

5. WHAT IS THE RELATIONSHIP
OF OBESITY PREVENTION TO SYNDROME X?

5.1. Effects of Prevention of Obesity on Prevention of Hypertension

Loss of weight by obese hypertensive patients is clearly associated with an improve-
ment in BP 9see Chapter 10 for more extensive discussion on the benefits of weight loss).
It is likely that prevention of obesity will have even more profound effects in mitigating
the untoward consequences of hypertension (48–51). Evidence has been developed in the
non-human primates (53,54).

5.2. Effects of Prevention of Obesity on Prevention of Dyslipidemia

Obesity has been frequently found to be associated with dyslipidemia and with CVD
(55,56). Previous studies have shown reduced risk of CVD with reduction of dyslip-
idemia (57). Reduction of weight in the obese can clearly lead to improvement in both
triglyceride and cholesterol levels (57,58). As with hypertension and other cardiovas-
cular risk factors, dyslipidemia will clearly be improved by obesity prevention (21).

6. IS PREVENTION MORE EFFECTIVE THAN TREATMENT?

This is a question that, a priori, appears to be answerable in the affirmative; however,
prospective longitudinal prevention trials are still too few to clearly demonstrate that this
is the case. The Diabetes Prevention Program trial has provided some evidence on this.

Fig. 4. Fasting plasma insulin and insulin-stimulated glucose uptake (measured during steady state
with a euglycemic hyperinsulinemic clamp procedure). (Redrawn with permission from ref. 41a.)
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This study successfully produced and maintained small amounts of weight loss, and
showed a reduction in the conversion of at-risk patients from IGT to overt type 2 DM.
The key findings of this study are shown in Figs. 5 and 6. There were three arms of this
study, the control group (placebo), the Metformin-treated group, and the intensive
lifestyle modification group. These groups showed overall weight loss after, on average
2.8 yr of study of 0.1, 2.1, and 5.6 kg, respectively and reduction in the conversion from
IGT to overt diabetes. These results give promise that preventive efforts can have more
long-term, sustained effects than seem to be currently possible when treating obesity
after it has developed. Further evidence may emerge from the large multicenter obesity
mitigation/prevention study underway with the support of National Institutes of Health
(Look AHEAD [Action for HEAlth in Diabetes] trial; see Website: www.niddk.gov).
The likelihood that prevention of obesity will have significant positive effects is further

Fig. 6. Diabetes Prevention Program: The cumulative incidence of diabetes was most reduced by
the intensive lifestyle intervention. (Redrawn with permission from ref. 58a.)

Fig. 5. Diabetes Prevention Program: Weight loss in human subjects at risk for diabetes in three
groups of patients (placebo, Metformin, lifestyle intervention) showed related reductions in con-
version from impaired glucose tolerance to overt type 2 diabetes. (Redrawn with permission from
ref. 58a.)
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supported by epidemiological studies that show the possible increased risk for disease in
those who gained weight compared to those whose weight remained stable in middle age.
Furthermore, loss of excess weight followed by maintenance of that loss has been found
to reduce the likelihood of diabetes and of hypertension (59). In the past, some have
voiced concern about the consequences of repeated cycles of weight loss and regain (60),
however, current consensus does not support an increased risk in those who lose weight
purposefully and then regain it (61). Thus, even partially successful prevention efforts
are likely to have positive benefits.

7. WHAT IS THE FUTURE FOR OBESITY PREVENTION?

Following up on the major Diabetes Prevention Program trial designed to prevent
diabetes, the current Look AHEAD trial designed to prevent obesity, may result not only
in lowering the number of obese persons developing obesity, but may positively affect
all aspects of the metabolic syndrome with the expected consequence of reducing or
slowing CVD as well. The non-human primate data indicate that prevention of obesity
will carry the potential for far more widespread impact and improvement in health than
any other preventive effort aimed at a single complication or associated risk.

8. CONCLUSION

There are many challenges ahead in the efforts to prevent or slow the obesity epidemic.
Establishing the efficacy of various approaches for long-term prevention of obesity will
be difficult but not impossible. Some of these challenges include the following:

1. We do not yet know all or even the majority of the factors contributing to the devel-
opment of obesity.

2. It is neither easy to alter the rate of progression of a slow, long-term, progressive
disorder nor to demonstrate that a change in rate has occurred.

3. We do not know the genetic basis for obesity, although much effort is being devoted
to this area currently.

4. Aging processes and the timing of onset and progression of obesity vary across indi-
viduals, so long-term prospective studies will be necessary in cohorts representing
various ages.

5. Intermediate responses or markers of success are not well established. For example, is
the loss and sustained maintenance of a 10-lb reduction in body weight sufficient? In
all individuals? For how long? Started when? As measured by what? (62). Despite
these deterrents to initiating obesity prevention efforts, the potential benefits to health
are unquestionable, and these efforts should be further developed and extended.

Obesity is common, costly, and potentially preventable. The search for the tools to
support prevention efforts deserves to be enhanced, so that the epidemic of the 1980s and
1990s will be a memory in the 2000s.
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advertising, 379–380
inconsistent, 383

Behavioral counseling
e-mail, 372

Behavioral mental health professional, 359–360
qualifications, 359, 360–361

Behavior therapy
obesity, 214–216

Benzocaine
combinations, 285

Benzphetamine
efficacy, 249
obesity, 248t

β3 adrenergic receptor agonists
obesity, 268–269

β endorphin, 317
Biliopancreatic diversion (BPD), 331–332, 331f,

333f
with duodenal switch, 332

Binge-eating disorder (BED), 3, 8, 44
combined treatments, 153–154
diagnosis, 144
eating disorder symptoms, 145
epidemiology, 145
nutrition, 52–53
obesity, 143–155, 212
obesity history, 154–155
pharmacotherapy, 152–154
prevalence, 4–6
psychiatric comorbidity, 146
psychiatric status, 155
psychosocial treatment, 146–151
resources, 155
weight loss programs, 151

Blood pressure, 344
sibutramine, 256
weight loss, 133–134

BMI, 46
Internet, 370

calculation, 100
BMR

strength training, 189
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Body fat, 403–404
abnormal regulation, 114–115

Body image
peer groups, 54

Body mass index (BMI), 46
Internet, 370

calculation, 100
Body shape dissatisfaction

bulimia nervosa, 8
Body weight, 403–404

abnormal regulation, 114–115
attitude, 48

Bombesin
satiety, 316

Borg rating of perceived exertion scales, 195t
Borna virus

obesity, 113
BPD. See  Biliopancreatic diversion (BPD)
Breast cancer

exercise, 189–190
obesity, 129

Brofaromine
bulimia nervosa, 24

Bulimia nervosa, 3–10, 31t
anticonvulsants, 30–32
assessment, 13–14
augmentation strategies, 29
clinical description, 8
complications, 9
counseling, 13–19
counseling strategies, 16–20
dehydration, 16
differential diagnosis, 8–9
DSM criteria, 5t
eating-regulated behaviors, 15
family studies, 4–5, 14
gender, 5
genetic variants, 5
Internet-based counseling, 18–19
laboratory tests, 16
medications, 19
monitoring, 15–16
nutrition, 50–51, 51t
pharmacological therapy, 23–37
prevalence, 4–6
psychiatric comorbidity, 6–7
psychiatric symptoms, 15
referral, 19
screening, 15
self-help manuals, 18–19
symptoms, 15
treatment guidelines, 35–37, 35t

Bupropion, 283
obesity, 256–257

C

Caffeine, 282
combinations, 285
obesity, 267–268, 268f

Caffeine (guarana or kola nut), 269–270
Calorie Control Council

Internet, 369
Calories

excessive intake, 110
expended during physical activity, 196t
fat, 110

Candidate gene approach, 299
Cannabinoids

obesity, 246
Carbamazepine

bulimia nervosa, 30
Carbohydrates

subsequent intake, 311–312
VLCD, 233

Cardiovascular disease
obesity, 134–135

Carotinemia
anorexia nervosa, 68

CBT. See also  Cognitive behavioral therapy
(CBT)

antidepressants
bulimia nervosa, 33–34

CCK
obesity, 247, 259

Center for Change
Internet, 98

Center for Counseling and Health Resources
Internet, 101

Center for Eating Disorders of St. Joseph Medical
Center

Internet, 101
Center for the Study of Anorexia and Associated

Disorders
Internet, 98

Central nervous system (CNS)
obesity, 112–113
peptides

obesity, 246
Certification

absence, 392
Certified lifestyle counselors

functions, 362
qualifications, 362

Children
neglect, 382–383

Chitosan
obesity, 269

Chlorpromazine
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anorexia nervosa, 80
Cholecystokinin (CCK)

obesity, 247, 259
Cholesterol Education Program, 401
Chromium picolinate

obesity, 269
Ciliary neurotrophic factor (CNF), 302
Cimetidine, 311
Cisapride

anorexia nervosa
clinical trials, 88

Citalopram, 282
bulimia nervosa, 36

Clonidine
anorexia nervosa

clinical trials, 88
CNF, 302
CNS

obesity, 112–113
peptides

obesity, 246
Cognitive behavioral therapy (CBT)

antidepressants
bulimia nervosa, 33–34

BED, 146–147, 147t
bulimia nervosa, 17–18, 50

long-term studies, 27–28
Cognitive restructuring

obesity, 216–219
Cold

VLCD, 237
College students

vomiting, 4
Colon cancer

exercise, 189–190
Commercial overstatements, 380–381
Commercial weight loss programs, 221–222
Constipation

anorexia nervosa, 68–69
VLCD, 237

Consumer information, 380–381
Coronary heart disease

obesity, 127–128, 127t
physical activity, 184
risk-factor reduction, 185–187

Cost administrative categorization
multidisciplinary programs, 390

Cost effectiveness
weight maintenance, 169

Costs
long-term treatment, 390
obesity, 161–163

Counseling

Internet, 101–102
Cues

bulimia nervosa, 18
Cultural barriers, 382
Cushing’s syndrome, 114
Cyproheptadine

producing fat gain, 112

D

DBT
BED, 149–150

DEA schedules, 281t
Dehydration

bariatric surgery, 342
bulimia nervosa, 9, 16

Dehydroepiandrosterone
obesity, 265

Dental caries
bulimia nervosa, 9

Depression, 46
anorexia nervosa, 65
bulimia nervosa, 8, 15, 24
dietary restriction, 45
obesity, 112

Depressive symptoms
bulimia nervosa, 26

Desipramine
BED, 152
bulimia nervosa, 36

long-term studies, 27–28
vs CBT

bulimia nervosa, 33–34
Dexfenfluramine, 282

obesity, 164
Diabetes mellitus

bariatric surgery, 344
orlistat, 264–265
physical activity, 186–187
prevention

lesson from, 402–403
sibutramine, 254

Diabetes Prevention Program, 408f
Dialectical behavior therapy (DBT)

BED, 149–150
Dietary restraint, 44
Dietary restriction

depression, 45
Diet boards, 373
Diet composition

obesity, 109–111
Diethylpropion

efficacy, 249
long-term studies, 250t
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obesity, 242, 248t
Dieting, 43

anorexia nervosa, 67
attitude, 48
peer groups, 54

Diets. See also  Very low-calorie diet (VLCD)
balanced deficit

obesity, 216
bulimia nervosa, 17
fad, 381
high fat

obesity, 110t
high protein, 320
improving adherence, 218–219
low calorie, 201
low carbohydrate, 318–321

obesity, 218
low energy density

obesity, 218
Diuretics

bulimia nervosa, 8
Drug Enforcement Agency (DEA) schedules,

281t
Dutch famine, 109

E

Early intervention
nutrition, 48–55

Eating
restrained, 44–45
slowing rate, 215–216

Eating Disorder Inventory (EDI), 46
Eating disorder not otherwise specified

(EDNOS), 51–52
Eating Disorder Recovery Online

Internet, 99, 101
Eating Disorder Referral and Information Center

Internet, 99
Eating disorders

Internet, 98–99
organized prevention, 53–55

high-risk groups, 54–55
integrated programs, 55
universal, 53–54

prevention, 41–55
Eating Disorders Anonymous (EDA)

Internet, 101
Eating Disorders Coalition for Research Policy &

Action
Internet, 99

Eating habits
anorexia nervosa, 77–78

Eating patterns

obesity, 109–111
Eating patterns normalization

anorexia nervosa, 76
Eating rules, 379
Economic costs

obesity, 161–163
EDA

Internet, 101
EDI, 46
EDNOS, 51–52
Electrical gastric stimulation, 337–338
E-mail, 102

behavioral counseling, 372
Energy balance, 406–407

neuroendocrine pathways, 298f
Energy expenditure, 300
Energy intake, 300
Enterostatin

satiety, 316
Environmental factors

obesity, 108–113, 170
Ephedra (ma huang), 282

obesity, 269–270
Ephedrine

combinations, 285
obesity, 267–268, 268f

Esophagitis
bulimia nervosa, 9

Ethnic factors
obesity, 109

Exercise
anorexia nervosa, 67
appetite, 189
barriers, 196–197, 197t, 198t
breast cancer, 189–190
cardiovascular function, 187
colon cancer, 189–190
food intake, 189
improving adherence, 220
Internet, 100
nutrition, 197–202
obesity, 183–190, 314
OSA, 188–189
psychological effects, 190
respiratory function, 187
success, 202
under utilization, 383–384

Exercise physiologist, 358
Exercise program

individualizing, 191–195
prior to beginning, 191, 191t

Exercise specialist, 358–359
function, 359
qualifications, 358
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Exercise tolerance, 187

F

Fad diets, 381
False beliefs, 378
Family

anorexia nervosa, 74, 79–80
obesity, 109

Family studies
anorexia nervosa, 64
bulimia nervosa, 4–5, 14

Fasting plasma insulin, 407f
Fat. See also  Body fat

calories, 110
fear of becoming, 66
oxidization, 111
subsequent intake, 313–314
VLCD, 234

Fat dependence, 381
Federal government policies

inconsistent, 391–392
Fenfluramine, 282, 287

combinations, 285–286
complications, 286
obesity, 164, 242, 243

Fiber
satiety, 309–311

Fibrinogen
coronary heart disease, 128

5 HT 3 antagonists
bulimia nervosa, 33

Fluoxetine, 282
anorexia nervosa, 80, 91–92

clinical trials, 90
BED, 152
bulimia nervosa, 19, 26, 36

long-term studies, 27–28
open label trials, 29

vs CBT
bulimia nervosa, 33–34

complications, 286
Fluvoxamine

BED, 152
Food

novelty, 315
palatability, 315
phobic avoidance, 6
reducing intake, 246t

Food and Nutrition Information Center
Internet, 100, 369

Food consistency
satiety, 314

Food dependence, 381
Food guide pyramid, 217t

Food intake
exercise, 189

Food restriction, 46–48
Food selection

attitude, 48
Futility

of treatment, 379

G

Galanine, 317
Gallbladder disease

obesity, 130
Garcinia cambogia

obesity, 269
Gastric acid

satiety, 311
Gastric banding, 335–337
Gastric bypass, 332–334

long-term considerations, 334t
results, 343–344

Gastric capacity
satiety, 308–309

Gastric restrictive surgery
long-term outcomes, 343t

Gastric stapling, 332–334
Gastritis

bulimia nervosa, 9
Gastrointestinal peptides

obesity, 247
Gastroplasty, 334–335
Gender

bulimia nervosa, 5
Generalized anxiety

bulimia nervosa, 6
Genetics

environmental programming, 108–109
obese rodents, 297t
obesity, 106–108, 293–302
in population, 301

Genetic variants
bulimia nervosa, 5

Ghrelin
obesity, 247
satiety, 316

Glucagon
obesity, 259

Glucagon-like peptide 1
obesity, 247, 259

Glucocorticoids
producing fat gain, 112

Glucose, 405f
orlistat, 264–265
satiety, 316

Glucose intolerance
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bariatric surgery, 344
physical activity, 186–187

Glucose metabolism, 404–405
Goal setting

exercise program, 192
Gout

obesity, 130
Guarana, 269–270

H

Haloperidol
anorexia nervosa, 80

H2 antagonists, 311
Harvard Eating Disorders Center

Internet, 99
Health

short-term weight loss, 168–169
Health assessment

exercise program, 192
Health benefits, 383
Health calculators

Internet, 370
Health care providers

obese
limitations, 388–389

skills, 384–385
Health insurance

dilemma, 390
Health insurance companies

reimbursement, 389
Health status

exercise program, 192
Healthy People 2010, 401
Healthy weight

defined, 168
Heart attack risk

Internet, 369
Herbal preparations

obesity, 269–270
High-fat diets

obesity, 110t
High-protein diets, 320
Histamine 2 receptor (H2) antagonists, 311
5 HT 3 antagonists

bulimia nervosa, 33
Hunger

reducing, 322t
Hypercholesterolemia

VLCD, 236
Hyperinsulinemia, 126

coronary heart disease, 127
Hyperlipidemia

obesity, 126

Hypertension, 344
obesity, 125–126
physical activity, 185
sibutramine, 254
VLCD, 236

Hypochondriacal delirium, 61
Hypokalemia

bulimia nervosa, 9

I

IGS, 338
Imipramine

BED, 152
bulimia nervosa, 26
vs CBT

bulimia nervosa, 33–34
Implantable gastric stimulator (IGS), 338
Impulsivity

bulimia nervosa, 7
Infectious disease

obesity, 113
Inflammatory markers

physical activity, 185
VLCD, 236

Insulin, 405–406
producing fat gain, 112

Insulin resistance, 126, 405–406
coronary heart disease, 127

Insulin resistance syndrome, 122–128
International Association of Eating Disorders

Professionals
Internet, 99

Internet, 97–102
American Dietetic Association, 368
American Heart Association, 368
American Obesity Association, 368–369
American Society of Bariatric Physicians, 369
BMI, 370
Calorie Control Council, 369
counseling, 101–102
eating disorders, 98–99
exercise, 100
Food and Nutrition Information Center, 369
health calculators, 370
heart attack risk, 369
medium for therapy, 370–372
NAASO, 369
nutrition, 100
obesity lifestyle modification, 223–224
obesity prevention, 373–374
obesity treatment, 367–393
Overeaters Anonymous, 373
patient perspective, 100, 370
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President’s Council on Physical Fitness and
Sports, 369–370

self-help groups, 101, 373
Shape Up America!, 370
TOPS Club, Inc., 373
Weight Control Information Network, 370
weight loss, 370–373
weight loss groups, 373–374
weight maintenance, 372–373
Weight Watchers, 373

Internet-based counseling
bulimia nervosa, 18–19

Interpersonal therapy
BED, 149

Intestinal bypass, 330f
Intrauterine factors

obesity, 108–109
Isocarboxazid

bulimia nervosa, 24
long-term studies, 28

J

Jejuno colic bypass, 330f
Jejuno ileal bypass, 330f, 331t

K

Kola nut, 269–270

L

L-796568, 302
Lactulose

bulimia nervosa, 16
LAGB, 336f
Language barriers, 382
Laparoscopic adjustable gastric band (LAGB),

336f
Laparoscopic bariatric surgery, 337
Lap Band, 336
Laxatives

bulimia nervosa, 8
LDL

VLCD, 236
LEARN Program for Weight Management, 215
Leptin, 126, 283, 296–297, 302

obesity, 247, 258
Leukopenia

anorexia nervosa, 68
Lifestyle

bulimia nervosa, 18
Lifestyle counselors

certified, 362
Lifestyle modification

obesity, 163–167, 209–226, 214–220
new directions, 222–225

results, 220–221
technology, 223–224

Lipids
orlistat, 263–264

Lipoproteins
physical activity, 185

Lithium
bulimia nervosa, 32

Longevity
short-term weight loss, 168–169

Low-calorie diets, 201
Low-calorie step 1 diet, 217t
Low-carbohydrate diet (Atkins), 318–321, 319t

obesity, 218
Low-density lipoprotein (LDL)

VLCD, 236
Low energy-density diets

obesity, 218

M

Macronutrients, 47
Ma huang, 282

obesity, 269–270
Malignancy

obesity, 129
Managed care

dilemma, 390
MAOI

bulimia nervosa, 23
Marketing

weight management programs, 353
MC4R, 296, 298, 317
Meal pattern

bulimia nervosa, 14
Meals

bulimia nervosa, 17
Medical care

need for, 378
Medication misuse

history, 386–387
inappropriate expectations of, 387

Medications
inconsistent rules, 390–391

Melanin-concentrating hormone
obesity, 259

Melanocortin modulators
obesity, 246–247

Melanocortin 4 receptor (MC4R), 296, 298, 317
Melanocyte-stimulating hormone, 296, 317
Metabolic alkalosis

anorexia nervosa, 68
bulimia nervosa, 9

Metabolic syndrome (Syndrome X), 109, 122–128
clinical identification, 123t

Goldstein_2nd_Index_Final 11/2/04, 2:52 PM420



Index 421

clinical implication, 124–125
diagnosis, 123
obesity prevention, 407
prevalence, 124
WHO, 123t

Methylxanthines, 282
Mianserin

bulimia nervosa, 24
Milnacipran

bulimia nervosa, 29
Minimal behavioral therapy

bulimia nervosa, 26
Monoamine oxidase inhibitors (MAOI)

bulimia nervosa, 23
Monoamines

obesity, 245
Mood disorders

anorexia nervosa, 64–65
Mood disturbance

bulimia nervosa, 15
Morbidity

obesity, 122–135
Mortality

obesity, 120–122
Motivational interviewing

obesity, 223
MSH, 296, 317
Multidisciplinary programs

cost administrative categorization, 390
need, 385

Multidisciplinary team
obesity, 355–365
organization and function, 363–365, 364t
registered dietitian, 357–363

Muscle cramps
VLCD, 237

N

NAASO
Internet, 369

Naloxone
bulimia nervosa, 32

National Association of Anorexia Nervosa and
Associated Disorders

Internet, 99
National Eating Disorders Association (NEDA)

Internet, 99
National Institutes of Health (NIH) consensus

statement, 193
National Weight Control Registry (NWCR), 221
Nausea

bariatric surgery, 342
NEDA

Internet, 99

Nervous consumption, 61
Neuroendocrine hormones, 315–318
Neuroleptics

anorexia nervosa
clinical trials, 88

Neuropeptide Y (NPY), 296, 298–299, 317
obesity, 246, 259

New Realities Eating Disorders Recovery Centre
Internet, 101

NIDDM
obesity, 124–125
physical activity, 186–187

NIH consensus statement, 193
Nonhuman primate models, 404f

prevention
lesson from, 403–404

Noninsulin dependent diabetes mellitus
(NIDDM)

obesity, 124–125
physical activity, 186–187

Nonmedical providers, 386
Norepinephrine

obesity, 245
Norepinephrine and serotonin reuptake inhibitor

(NSRI)
bulimia nervosa

open label trials, 29
Normal energy requirements, 47
North American Association for the Study of

Obesity (NAASO)
Internet, 369

Nortriptyline
bulimia nervosa, 36

open label trials, 29
NPY, 296, 298–299, 317

obesity, 246, 259
NSRI

bulimia nervosa
open label trials, 29

Nurses
functions, 362
qualifications, 361

Nutrient
subsequent intake, 311–314

Nutrient partitioning, 300, 330–332
Nutrient restriction

bariatric operations, 332–337
Nutrition

early intervention, 48–55
exercise, 197–202
Internet, 100
prevention, 48–55

Nutritional rehabilitation, 45
NWCR, 221
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O

Obese health care personnel
limitations, 388–389

Obese rodents
genetics, 297t

Obesity
abdominal, 131
associated medical conditions, 329t
BED, 143–155
behavioral assessment, 210–213, 211t
biological factors, 211
cardiovascular disease, 134–135
central nervous system, 112–113
clinical studies, 108
combination pharmacotherapy, 284–287
combination therapy, 277–288

long-term treatment, 278
rationale, 279

depression, 112
diet composition, 109–111
drugs with diet and exercise, 283–284
early development environmental factors,

109
eating patterns, 109–111
endocrine metabolic etiology, 113–114
environmental factors, 108–113, 211–212,

314–315
epidemic, 107t
ethnic factors, 109
etiology, 105–115
exercise, 183–190, 314
familial factors, 109
genetic factors, 106–108
genetics, 293–302
health problems risk, 121t
herbal preparations, 269–270
high-fat diets, 110t
implications, 383
infectious disease, 113
intrauterine factors, 108–109
lifestyle intervention, 163–167
lifestyle modification, 209–226, 214–220

new directions, 222–225
results, 220–221

long-term treatment
high costs, 390

malabsorptive agents, 283
medical consequences, 119–135
models, 295–301
morbidity, 122–135
mortality, 120–122
multidisciplinary team, 355–365
pharmacotherapy, 164–165, 241–270

administration, 287
altering absorption or metabolism, 259–266
centrally acting, 281–282
classification, 280–283
comparison, 266
increasing energy expenditure, 267–269
indications and contraindications, 279–

280, 280t
philosophy, 288t
practical aspects, 287
reducing food intake, 245–259
side effects, 287

physical activity, 111–112, 183–190
physicians ignoring as medical problem, 388
polygenic, 107–108
potential treatment, 301–302
prevention, 170–171, 399–409

consequences, 401–407
future, 409
Internet, 373–374
possibility, 400–401
rationale, 399–400
syndrome X, 407

problem solving, 215
psychosocial intervention, 163–167
seasonal affective disorder, 112
single gene defects, 106–107
social, economic, personal costs, 161–163
social/psychological status, 212–213
stimulus control, 215
stress, 112
surgery, 113, 167, 327–344, 329t
temporal factors, 213
treatment, 213–214

future, 161–172
improving, 371t
Internet, 367–393
selection guidelines, 214t

treatment barriers, 375–394
familial issues, 384
financial issues, 389–390
government and regulatory issues, 390–391
patient, 381–384
provider issues, 384–389
societal and cultural, 378–381

trend, 294f
with and without BED, 145–146

Obesity hypoventilation syndrome, 344
Obesity related services

physicians failure to provide, 388
Obsessive compulsive disorders

anorexia nervosa, 65, 89
bulimia nervosa, 6
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Obstructive sleep apnea (OSA)
exercise, 188–189
obesity, 129

Octreotide, 283
Olanzapine

anorexia nervosa, 80
clinical trials, 91

Ondansetron
bulimia nervosa, 33

Opiate antagonists
bulimia nervosa, 32

Opioid antagonists
BED, 152–153

Oral glucose tolerance test, 406f
Oral hypoglycemics

producing fat gain, 112
Orexin, 317
Orlistat, 283, 284

BED, 153
complications, 286–287
obesity, 165, 248t, 259–265

clinical trials, 260t
efficacy, 261–262
glucose tolerance and diabetes, 264–265
lipids, 263–264
pharmacology, 259–261
safety, 265
with sibutramine, 265

vs phentermine and sibutramine, 266
side effects, 287

OSA
exercise, 188–189
obesity, 129

Osteoarthritis
obesity, 128

Outcasts, 380
Overeaters Anonymous

Internet, 373
Ox hunger, 3

P

Panic attacks
bulimia nervosa, 6

Parents
commitment, 384

Parotid glands
anorexia nervosa, 68

Patient engagement
anorexia nervosa, 74

Patient expectations
unrealistic, 384

Patient needs and interests
exercise program, 192

Patient perspective
Internet, 100, 370

Patient satisfaction
weight management programs, 353

Pedometer, 212
Peer groups

body image, 54
dieting, 54

PENED
Internet, 99

Pennsylvania Educational Network for Eating
Disorders (PENED)

Internet, 99
Perfectionism, 382

anorexia nervosa, 65–66
Periodontal disease

bulimia nervosa, 9
Peripheral vascular disease

obesity, 127–128
Personal control, 382
Personality disorders

anorexia nervosa, 65–66
bulimia nervosa, 15

Personnel costs
obesity, 161–163

Phendimetrazine, 281
efficacy, 249
obesity, 248t

Phenelzine
bulimia nervosa, 26, 36

Phenothiazines
producing fat gain, 112

Phentermine, 251f, 281, 284, 287
combinations, 285–286
complications, 286
efficacy, 249
long-term studies, 250t
obesity, 242, 248t
vs orlistat and sibutramine, 266

Phenylpropanolamine (PPA), 281
combinations, 285

Phenytoin
bulimia nervosa, 32

Phobias
anorexia nervosa, 65

Physical activity
calories expended, 196t
coronary heart disease, 184
long vs short bout, 219–220
obesity, 111–112, 170, 183–190, 219

Physicians
advice, 383
failure to provide obesity related services, 388
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functions, 361
ignoring obesity as medical problem, 388
qualifications, 361

Pickwickian syndrome, 344
Pimozide

anorexia nervosa
clinical trials, 88

Plasma lipids
weight loss, 134

Polygenic obesity, 107–108
Polypeptide YY (PYY)

obesity, 247
POMC, 296, 299
Potassium

VLCD, 234
PPA, 281

combinations, 285
Pramlintide

obesity, 259
President’s Council on Physical Fitness and

Sports
Internet, 100, 369–370

Prevention
lack, 387
nutrition, 48–55
vs treatment, 407–409

Programmed vs lifestyle activity
obesity, 219

Prokinetic agents
anorexia nervosa

clinical trials, 88
Proopiomelanocortin (POMC), 296, 299
Propranolol

producing fat gain, 112
Protein

subsequent intake, 312–313
Psychforums

Internet, 101
Psychosis

anorexia nervosa, 66
Pubertal development, 46
Purging, 8

anorexia nervosa, 67
PYY

obesity, 247

Q

QTL approach, 299
Quackery, 385–386

R

Racial background
anorexia nervosa, 63

Rating of perceived exertion (RPE), 194
Reboxetine

bulimia nervosa, 29
Reduced weight

inconsistent assessment, 386
Regional fat distribution

obesity, 130–131
Registered dietitian, 357–363

functions, 357–358
qualifications, 357

Reimbursement
health insurance companies, 389

Research funding
lack, 392

Restrained eating, 44–45
Rimonabant, 283, 302

obesity, 166, 257
Risk factors, 45–46, 46t
Rodent models

prevention
lesson from, 403

Roux en Y gastric bypass, 333f
RPE, 194

S

Satiety
bombesin, 316
enhancing, 322t
enterostatin, 316
fiber, 309–311
food consistency, 314
gastric acid, 311
gastric capacity, 308–309
ghrelin, 316
glucose, 316
mechanical and local factors, 308–311
medications, 317–318
taste, 314
weight management, 307–322

Screening
bulimia nervosa, 15

Seasonal affective disorder
obesity, 112

Selective serotonin reuptake inhibitors (SSRI),
282

bulimia nervosa, 23–24
producing fat gain, 112

Self-esteem, 54
Self-help groups

BED, 150–151
Internet, 101, 373

Self-help manuals
bulimia nervosa, 18–19
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Self-monitoring
bulimia nervosa, 16–17
obesity, 215

Self-treatment
evaluating, 382

Serotonergic drugs
obesity, 257

Serotonin
functional dysregulation, 5
obesity, 245–246

Serotonin medications
anorexia nervosa

clinical trials, 89–90
Sertraline, 282

anorexia nervosa, 80
BED, 152

Shape Up America!
Internet, 370

Short-term weight loss
health and longevity, 168–169

Sibutramine, 253f, 254f, 282, 284
BED, 153
blood pressure, 256
clinical trials, 252f
complications, 286–287
diabetes, 254
efficacy, 249–251
hypertension, 254
obesity, 165–166, 242, 248t

with orlistat, 265
vs phentermine and orlistat, 266
side effects, 287

Sleep apnea syndrome, 344
SMART goals, 193
Social, economic, personal costs

obesity, 161–163
Social avoidance

bulimia nervosa, 8
Social support

obesity, 222–223
Sodium

VLCD, 234
Specific, Measurable, Attainable, Realistic, and

Time based (SMART) goals, 193
Spouse

commitment, 384
SSRI, 282

bulimia nervosa, 23–24
producing fat gain, 112

Staff selection
weight management programs, 353

Strength training
BMR, 189

Stress
obesity, 112

Substance abuse
bulimia nervosa, 6, 15

Sucrose
subsequent intake, 315

Sulpiride
anorexia nervosa

clinical trials, 88
Support services, 388
Sympathomimetic drugs

FDA approved, 248–256
efficacy, 249–250
pharmacology, 248–249
safety, 256

obesity
not FDA approved, 256–257

Syndrome X. See  Metabolic syndrome (Syn-
drome X)

T

Talk Test, 194
Taste

satiety, 314
Teaching materials, 388
Testosterone

obesity, 265
Tetrahydrocannabinol (THC)

anorexia nervosa
clinical trials, 88

THC
anorexia nervosa

clinical trials, 88
Theobromine, 282
Theophylline, 282
Thyroid hormone analogs, 268
Topiramate, 283

BED, 153
bulimia nervosa, 32
obesity, 257, 258f

TOPS Club, Inc.
Internet, 373

Total cholesterol
VLCD, 236

Trace minerals
VLCD, 234

Training programs
shortage, 385

Tranylcypromine
bulimia nervosa, 36

open label trials, 29
Trazodone

bulimia nervosa, 36
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Treatment
duration, 387–388
vs prevention, 407–409

Tricyclic antidepressants
bulimia nervosa, 23–24

Trigger foods
bulimia nervosa, 8

Triglycerides, 344
VLCD, 236

Type 2 diabetes mellitus
VLCD, 236
weight loss, 132–133

U

Uncoupling protein 3, 300

V

Valproate
bulimia nervosa, 30, 32

Valproic acid
producing fat gain, 112

VBG, 334–335, 335f
Venlafaxine

bulimia nervosa, 36
open label trials, 29

obesity, 242
Vertical banded gastroplasty (VBG), 334–335,

335f
Very low-calorie diet (VLCD), 166–167, 201,

231–238
composition, 233–234
contraindications, 235
effects, 235–236
history, 232–233
indications, 234–245
safe use, 237–238
side effects, 236–237

Very low-density lipoprotein (VLDL), 126
Victim

blaming, 378–379
Virtual multidisciplinary team, 364–365, 364t
VLCD. See  Very low-calorie diet (VLCD)
VLDL, 126
Vomiting, 9

bariatric surgery, 342
prevalence, 4

W

Weight. See also  Body weight
bulimia nervosa, 13–14
VLCD, 235–236

Weight Control Information Network
Internet, 370

Weight loss
benefits, 132–135
blood pressure, 133–134
health benefits, 225
Internet, 370–373
plasma lipids, 134
short term

health and longevity, 168–169
type 2 diabetes mellitus, 132–133

Weight loss groups
BED, 151
commercial, 221–222
Internet, 373–374

Weight loss medications
categories, 281t

Weight maintenance
anorexia nervosa, 76
cost effectiveness, 169
Internet, 372–373

Weight management
satiety, 307–322

Weight management center, 347–354
program description, 347–353

active weight loss, 351
lifestyle modification and maintenance,

352
long-term intervention, 352–353
nutritional assessment, 349–350
orientation visit, 348–349
physician evaluation, 350–351
refeeding, 351–352

Weight management programs
marketing, 353
patient satisfaction, 353
staff selection, 353

Weight phobia, 72
Weight reduction

lesson, 401–402
strategy, 6

Weight restoration
anorexia nervosa, 75, 77–78

Weight Watchers, 221–222
Internet, 373

Weighty cycling, 169

Z

Zonisamide, 283
obesity, 257–258
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