HOSPITAL PHYSICIAN

CARDIOLOGY BOARD REVIEW MANUAL

STATEMENT OF
EDITORIAL PURPOSE

The Hospital Physician Cardiology Board Review
Manual is a peer-reviewed study guide for fel-
lows and practicing physicians preparing for
board examinations in cardiology. Each bi-
monthly manual reviews a topic essential to
the current practice of cardiology.

PUBLISHING STAFF

PRESIDENT, GROUP PUBLISHER
Bruce M. White

Obesity and the Metabolic
Syndrome

Series Editor: A. Maziar Zafari, MD, PhD, FACC
Assistant Professor and Director; Cardiovascular Training Program,
Division of Cardiology, Department of Medicine, EEmory University
School of Medicine, Atlanta, GA; Director; Coronary Care Unit,
Atlanta Veterans Affairs Medical Center, Decatur, GA

EDITORIAL DIRECTOR
Debra Dreger

SENIOR EDITOR

Contributors: Sandra B. Dunbar, RN, DSN, FAAN
Charles Howard Candler Professor; Nell Hodgson Woodruff School of
Nursing, Emory University, Atlanta, GA; Adjunct Professor, Division

Robert Litchkofski

ASSISTANT EDITOR
Rita E. Gould

EXECUTIVE VICE PRESIDENT
Barbara T. White

EXECUTIVE DIRECTOR
OF OPERATIONS
Jean M. Gaul

PRODUCTION DIRECTOR
Suzanne S. Banish

of Cardiology, School of Medicine, Emory University, Atlanta, GA

Andro G. Kacharava, MD, PhD

Assistant Professoy; Division of Cardiology, Department of Medicine,
Emory University School of Medicine, Atlanta, GA; Staff Cardiologist,
Director of General Cardiology Outpatient Clinic, Atlanta Veterans
Affairs Medical Center, Decatur; GA

Table of Contents

PRODUCTION ASSISTANT
Kathryn K. Johnson

Inroduction. .. ovo vttt eeeeeeeeeneenennnnas
ADVERTISING/PROJECT MANAGER

Patricia Payne Castle

Defining and Measuring Obesity. ..................
SALES & MARKETING MANAGER
Deborah D. Chavis

NOTE FROM THE PUBLISHER: TherapeuticOptions. .........coiiiiiiiiiiinnn.

This publication has been developed with-
out involvement of or review by the
American Board of Internal Medicine.

Endorsed by the

Association for Hospital

Medical Education
Copyright 2005, Turner White Communications, Inc., Strafford Avenue, Suite 220, Wayne, PA 19087-3391, www.turner-white.com. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, mechanical, electronic, photocopying, recording, or oth-
erwise, without the prior written permission of Turner White Communications. The preparation and distribution of this publication are supported by sponsorship
subject to written agreements that stipulate and ensure the editorial independence of Turner White Communications. Turner White Communications retains full
control over the design and production of all published materials, including selection of appropriate topics and preparation of editorial content. The authors are
solely responsible for substantive content. Statements expressed reflect the views of the authors and not necessarily the opinions or policies of Turner White

Communications. Turner White Communications accepts no responsibility for statements made by authors and will not be liable for any errors of omission or inac-
curacies. Information contained within this publication should not be used as a substitute for clinical judgment.

SummaryPoints ......... ... . o i iiiiiiiiiia.,

2
2
Clinical Findings and Pathogenesis.................3
6
9
9

References. « o v vvi it it eeieeeeeneeneneneennnns

Cover Illustration by Kathryn K. Johnson

www.turner-white.com

next page ¥

Cardiology Volume 11, Part 3 |



CARDIOLOGY BOARD REVIEW MANUAL

Obesity and the Metabolic Syndrome

Sandra B. Dunbar, RN, DSN, FAAN, and Andro G. Kacharava, MD, PhD

INTRODUCTION

Obesity, a chronic imbalance between energy intake
and energy expenditure, has become a major public
health issue in the United States. Nearly one third of the
American population is considered obese, with approxi-
mately 5% considered morbidly obese.'? A century ago,
obesity was considered a rare medical problem, but the
prevalence of obesity has increased dramatically in the
past 20 years, reaching epidemic proportions among
Americans.” Both men and women among Native Amer-
icans, African Americans, and Mexican Americans have
an increased prevalence of obesity and metabolic syn-
drome compared with white Americans. The preva-
lence of obesity and metabolic syndrome is rapidly in-
creasing among children and adolescents, especially in
groups with the lowest level of education. In the United
States, the prevalence of overweight children reached
approximately 14%, which is 3 times higher than the
prevalence observed 40 years ago. A vicious circle of
higher birth weight, childhood obesity, metabolic syn-
drome, and type 2 diabetes mellitus has evolved. With-
out evidence to support biological evolutions in society,
such as genetic or metabolic changes, these trends in in-
creasing obesity are largely due to behavioral and envi-
ronmental influences. Increases in energy consumption
coupled with an increasingly sedentary society have led to
marked weight increases in all age-groups.

Obesity is well documented as a contributing factor
in diabetes, cardiovascular disease (CVD), hyperten-
sion, stroke, cancer, osteoarthritis, asthma, and sleep
apnea.! Obesity is estimated to cost the United States
$117 billion each year in direct costs from diagnosis,
treatment, and use of health services as well as in indi-
rect costs from lost productivity due to illness or prema-
ture death.” Given the serious health consequences of
obesity and its economic impact, greater attention must
be directed to the prevention, identification, and treat-
ment of overweight and obese conditions.

The third part in a series on the metabolic syndrome,
this manual describes the relationship between obesity
and the metabolic syndrome, reviews the clinical impli-
cations of obesity, identifies contemporary approaches
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to prevention and treatment, and presents a case study
to illustrate key points.

DEFINING AND MEASURING OBESITY

Measurement of body mass index (BMI) is the most
frequently used method to define degree of obesity and
quantify health risk. BMI can be calculated based on the
height and weight of a person according to the formula:

BMI = Body weight (kg)/Height (m?)

BMI calculators are available on numerous web sites
and printed charts. BMI has shown a good correlation
with total body fat and is relatively unaffected by height.
Overweight is defined as BMI of at least 25 kg/m?, obesi-
ty as BMI of at least 30 kg/m?, and extreme obesity as
BMI of at least 40 kg/m? (Table 1).° Epidemiologic data
have shown that the vast majority of people with BMI of
at least 30 kg/m? do not exercise regularly and have a
sedentary lifestyle.” Higher BMI values are also associated
with an increased number of comorbidities, such as
CVD, hypertension, dyslipidemia, obstructive sleep ap-
nea, insulin resistance and type 2 diabetes mellitus, chole-
lithiasis, and osteoarthritis.”® Epidemiologic evidence
suggests that regional distribution of fat plays a significant
role in patients with increased BMI; abdominal obesity
(android or male-type obesity) correlates with multiple
comorbidities and increased overall mortality compared
with gynoid obesity (female-type or gluteo-femoral obe-
Sity)'IO—IZ

Obesity is not a homogenous condition, and addition-
al parameters besides BMI are used to better characterize
obese patients. Waist-to-hip circumference ratio (WHR)
is a simple and convenient method to estimate the pro-
portion of abdominal obesity, '*!* although it does not dif-
ferentiate between subcutaneous and deep abdominal
fat. Fat distribution is important because it mediates detri-
mental effects on glucose and lipid metabolism.'*~"® Waist
circumference measured at the midpoint between the
over border of the rib cage and iliac crest has been report-
ed to be more closely correlated with the level of ab-
dominal visceral adipose tissue and associated metabolic
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