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Introduction
Obesity rates have increased dramatically in the United States over the 
past 40 years, and obesity is a critically important problem facing the 
American healthcare system. The percentage of Americans who are classified
as overweight (defined as body mass index [BMI] � 25 kg/m2) or obese
(defined as BMI �30 kg/m2) grew from 55.9% in the Third National Health
and Nutrition Examination Survey (NHANES), which tracked rates of over-
weight and obesity in the years 1984 to 1992, to 64.5% in a NHANES analysis
for 1999 to 2000 (P<.001).1,2 Furthermore, the prevalence of those progress-
ing from overweight to obesity more than doubled between 1960 and 2000,
from 13.4% to 30.9% of the US population.2 Overweight or obesity is present
in 66.3% of US adults more than 20 years of age.3 This epidemic requires a
paradigm shift from viewing obesity as only a lifestyle issue to recognizing it
as a major public health concern.

Costs stemming from the treatment of conditions associated with overweight
and obesity, especially cardiovascular events and type 2 diabetes, substantially
affect public and private healthcare payers. Targeted lifestyle modifications
such as reduced caloric intake and increased exercise, sometimes achieved
with the addition of behavior therapy, can promote effective weight loss.
However, these measures often require an intensive, integrated approach to
patient management, and long-term weight loss may be difficult to sustain.

Other medical interventions offer new weight loss strategies for individuals
who are obese or at risk of progressing from overweight to obesity.
Pharmacologic options that decrease appetite and alter fat absorption are
currently available, and new treatments that take advantage of recently dis-
covered metabolic targets are on the horizon to help achieve sustained
weight loss and to moderate health risks, such as cardiometabolic risk 
factors. Drug therapy may enhance weight loss; however, pharmacologic
strategies also require a long-term, sustained effort to prevent weight regain.
Bariatric surgery is now used to achieve weight loss in obese individuals
with a BMI greater than 40 kg/m2 when lifestyle interventions and pharma-
cotherapy have failed.

This newsletter highlights issues in obesity and cardiometabolic risk and
prevention that were addressed in an educational roundtable of experts in
cardiology, epidemiology, preventive medicine, pharmacoeconomics,
weight management, disease risk assessment, and risk modification.
Participants reviewed research and discussed current opinions on energy
homeostasis and the root metabolic causes of obesity, the clinical impact
of obesity, the importance of obesity prevention, treatments that can
reduce associated health risks, and the impact of obesity on healthcare
insurance providers.

The Epidemiology and Public Health 
Impact of Obesity
Researchers from NHANES have documented an alarming increase in the
prevalence of both overweight and obesity over the past 4 decades.1,3

Overweight (BMI 25.0 - 29.9 kg/m2) and obesity (BMI �30 kg/m2) have been
found to increase the risk of hypertension, angina pectoris, and coronary heart
disease.4 Women exhibited an increased risk of angina pectoris with a 13%
and 9% population attributable risk (PAR) in overweight and obese individ-
uals, respectively. Coronary heart disease risk was characterized by a PAR of
17% and 6% in overweight and obese men, respectively; excessive coro-
nary heart disease risk was shown with a PAR of 7% in overweight women
and 8% in obese women. Likewise, overweight and obesity increase the risk of
a host of other conditions, such as type 2 diabetes,5 pulmonary disease and
obstructive sleep apnea,5 osteoarthritis,5-7 nonalcoholic fatty liver disease,8

severe pancreatitis,9 gallbladder disease,10 infertility and polycystic ovary
syndrome in women,11 premature testosterone decline and erectile dysfunc-
tion in men,12-14 and various dermatologic conditions15 (Figure 1, page 2).
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Epidemiology of Overweight, Obesity, and 
Cardiometabolic Risk Clustering
Major cardiometabolic risk factors have been identified that place both men
and women at a higher risk for health complications, including coronary heart
disease and type 2 diabetes.16 Cardiometabolic risk clustering, sometimes
referred to as the metabolic syndrome or syndrome X, which includes 
insulin resistance, hypertension, abdominal obesity, and dyslipidemia, is
substantially more prevalent in overweight or obese individuals. The National
Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult
Treatment Panel [ATP] III) has published guidelines for identifying the 
metabolic syndrome in clinical practice based on waist circumference,
triglycerides, high-density lipoprotein (HDL) cholesterol, blood pressure,
and fasting glucose (Table 1).17

The prevalence of those meeting the NCEP ATP III criteria for the metabolic
syndrome increases with age,18 suggesting that cardiometabolic risk will
become increasingly prominent as the US population ages. Furthermore,
women of African American or Mexican American descent are at a substan-
tially increased risk of exhibiting the metabolic syndrome (84% and 80%,
respectively, have at least 1 metabolic abnormality compared with 68.4% of
white women),18 and targeted interventions that address risk factor manage-
ment may be beneficial in these groups.

Medical Costs and Obesity: 
A Call to Action for Public Health Intervention
Effective prevention and treatment programs that target healthy weight 
reduction can help control healthcare costs associated with overweight and
obesity. Medical costs attributable to obesity totaled approximately $75 billion
in 2003, half of which was incurred by the US government through Medicare
or Medicaid benefits.19 Interventions that achieve a weight loss of 8.2% to
10.6% of initial body weight can reduce treatment costs for the cardiometa-
bolic conditions associated with excess weight, including type 2 diabetes,
hyperlipidemia, and hypertension. One nonrandomized study of obese
patients treated with fenfluramine/mazindol, fenfluramine/phentermine, caf-
feine/ephedrine, or mazindol for weight loss found that the pharmaceutical

cost savings stemming from a reduced need for medications to treat diabetes,
dyslipidemia, and hypertension because of weight loss more than offset the
cost of the weight loss medications.20

Obesity and Energy Homeostasis
Energy homeostasis is regulated by a complex system that integrates a series
of diverse biochemical signals controlling food intake, meal termination, and
adiposity.21,22 Current evidence suggests that metabolic and hormonal signals
control the energy consumed at each meal, satiety, and eating cessation. Less
is known about the biochemical signals that control meal initiation. A com-
plex interplay of neuroendocrine signals controls body weight through
appetite and metabolism involving hormones that originate from multiple
organ systems, including the gastrointestinal, hepatic, and central nervous
systems (Figure 2).21,23

The hormone leptin is an important adiposity signal that inhibits food intake
and increases energy expenditure.23 Circulating levels of leptin are increased
in obese compared with normal-weight individuals.24 Researchers initially
hypothesized that leptin deficiency was responsible for obesity,23 but, in fact,
leptin resistance has been demonstrated in obese humans and animals with
diet-induced obesity. It is now hypothesized that leptin plays the role of mes-
senger informing other organs about the state of fat stores. If fat stores are
adequate, satiety and energy expenditure are normal. However, if fat stores are
reduced beyond some critical threshold, satiety is impaired25 and nonresting
energy expenditure is reduced.26

Other important hormones are involved in the regulation of appetite and, con-
sequently, energy homeostasis. The stomach releases the peptide ghrelin,
which researchers suspect may act as an appetite stimulator and meal 
initiation signal. Peptide YY is released in proportion to the caloric content of
meals and may counterregulate ghrelin by reducing food intake.23

Researchers have also identified hormones that regulate fat storage.
Adiponectin, a hormone secreted by adipocytes, may regulate fat accumula-
tion by increasing fatty acid oxidation. Adiponectin also has anti-inflammatory
and glucose-lowering properties.23
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FIGURE 1

THE MEDICAL COMPLICATIONS OF OBESITY AFFECT 
NEARLY EVERY MAJOR ORGAN SYSTEM

Coronary heart disease
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• Obstructive sleep apnea
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Gallbladder Disease

Gynecologic abnormalities
• Abnormal menses
• Infertility
• Polycystic ovarian syndrome
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Stroke

Diabetes

Osteoarthritis

Cancer
• Breast, uterus, cervix,
    colon, esophagus, pancreas,
    kidney, prostate

Nonalcoholic fatty 
liver disease
• Steatosis
• Steatohepatitis
• Cirrhosis Hypertension

Dyslipidemia

Cataracts

Skin

Idiopathic intracranial hypertension

Severe pancreatitis

Phlebitis
• Venous stasis

TABLE 1

THE METABOLIC SYNDROME AS DEFINED BY THE 
NATIONAL CHOLESTEROL EDUCATION PROGRAM (NCEP) 

EXPERT PANEL ON DETECTION, EVALUATION, AND TREATMENT 
OF HIGH BLOOD CHOLESTEROL IN ADULTS (ATP III) 

Risk Factor Defining Level

Abdominal obesity* Men �102 cm (�40 in)
(waist circumference)†

Women �88 cm (�35 in)

Triglycerides �150 mg/dL

HDL cholesterol
Men <40 mg/dL

Women <50 mg/dL

Blood pressure �130/�85 mm Hg

Fasting glucose �110 mg/dL

HDL = high-density lipoprotein.

* Thresholds decrease to 90 cm and 80 cm in Asian men and women, respectively.
† Some male patients can develop multiple metabolic risk factors when the waist circumference is

only marginally increased (eg, 94-102 cm [37-40 in]).
Adapted from NCEP ATP III. JAMA. 2001;285(19):2486-2497.
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The Endocannabinoid System and Energy Homeostasis
The endocannabinoid system is an important physiologic mechanism by
which the body regulates energy homeostasis. Endocannabinoids are active
in all body tissues, and findings from recent studies in animal models indi-
cate that the activity of these hormones is increased in obesity. This hormonal
activation is associated with excessive food intake and body fat accumulation.
Importantly, activation of the endocannabinoid system in overweight and
obesity may increase cardiometabolic risk clustering.27,28

Defining Obesity and Disease Risk 
in Clinical Practice
The health risks associated with obesity can contribute substantially to 
morbidity and early mortality. Assessment tools, including BMI and waist 
circumference thresholds, have been developed to diagnose overweight and
obesity in clinical practice. However, these tools may be underused and
patients may not receive the early intervention needed to reduce health risks.
Public awareness of the health risks associated with overweight and obesity
should be increased so that healthy weight management garners the attention
it deserves in mainstream medical care.

BMI as a Measure of Overweight and Obesity
BMI is a tool to identify overweight and obesity in clinical practice.
Individuals with a BMI of 20 to 24.9 kg/m2 are classified as normal weight,
those with a BMI of 25 to 29.9 kg/m2 are classified as overweight, and those
with a BMI of 30 kg/m2 or higher are classified as obese.29 BMI can be used
to identify patients who may be at an increased risk of cardiometabolic dis-
ease and other complications associated with overweight and obesity. For
example, in middle-aged women, a BMI of greater than 25 kg/m2 correlates
directly with an increased incidence of hypertension, type 2 diabetes, chole-
cystectomy, hysterectomy, and back pain.30

BMI can be used in clinical practice to assess potential health risks but has
been inconsistent in its ability to predict the risk of cardiovascular disease or

mortality. BMI has been shown to correlate with mortality risk in middle-aged
individuals but has been less accurate in predicting mortality risk in the eld-
erly. In a prospective study of 83,744 radiation technologists followed for a
period of up to 17 years, a J-shaped curve was found that reflected a lower
risk of mortality with increasing BMI at younger and older ages, but a higher
mortality risk was found with increasing BMI in middle age.31 Whereas 
1979 life insurance actuary analyses identified BMI as an important predictor
of excess mortality risk,32 a more recent semiparametric analysis of National
Health Interview Survey data and the Centers for Disease Control and
Prevention Multiple Cause of Death File concluded that current BMI categories
of normal weight, overweight, and obesity correlate poorly with mortality risk.33

A recent case-control study by Yusuf et al likewise concluded that BMI did
not significantly correlate with cardiovascular risk after adjusting for other
risk factors but found a significant correlation between cardiovascular risk
and waist-to-hip ratio.34 Measures of abdominal obesity, including waist
circumference and waist-to-hip ratio, may offer more predictive value in
assessing health risks. 

A 15-year follow-up study by Bender et al of 6193 German men and women
18 to 74 years of age with a mean BMI of 36.6 kg/m2 found that individuals
with a BMI in the range of 25 to less than 32 kg/m2 had no increased mortal-
ity risk, except for men 30 to 39 years of age.35 An analysis by Allison et al of
data from 6 large prospective studies (Alameda Community Health Study,
Framingham Heart Study, Tecumseh Community Health Study I, NHANES I
Epidemiologic Follow-up Study, American Cancer Society Cancer Prevention
Study, and Nurses’ Health Study) indicated that only the latter 2 studies
observed any significant elevations in mortality risk for those with BMIs of 25
to less than 29 kg/m2, and these elevations were quite small.36 An analysis of
data from NHANES I, II, and III by Flegal et al found that there was actually
reduced mortality in those with BMIs of 25 to 29.9 kg/m2.37

Waist Circumference, Waist-to-Hip Ratio, and Abdominal Obesity
Waist circumference correlates directly with total adiposity and abdominal
obesity.38,39 In clinical practice, it may be useful to further stratify cardiometa-
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FIGURE 2

NEUROENDOCRINE INTERACTIONS THAT REGULATE FOOD DIGESTION AND CONTROL OF BODY WEIGHT  
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ARC = arcuate nucleus; NPY = neuropeptide Y; AGRP = agouti-related protein; α-MSH = α−melanocyte–stimulating hormone; PVN = paraventricular nucleus; TRH = thyrotropin-releasing hormone; 
MC4R = melanocortin-4 receptor; LHA = lateral hypothalamic area; MCH = melanin-concentrating hormone.

Reprinted from Korner J, Aronne LJ. J Clin Invest. 2003;111(5):565-570, with permission from the American Society for Clinical Investigation.
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bolic risk in conjunction with BMI. Abdominal obesity, as measured by waist
circumference and waist-to-hip ratio, reflects increased health risks17 and is
the strongest obesity-related parameter associated with cardiometabolic
risk.40 Consequently, waist circumference has been recognized as a critical
component in the routine assessment of metabolic and cardiovascular risk.41

It is important to note, however, that waist circumference thresholds for
abdominal obesity vary by ethnicity. Thresholds for abdominal obesity in
white, African American, and Mexican American individuals are 102 cm or
greater for men and 88 cm or greater for women. Thresholds in Asian men
and women are decreased to 90 cm or greater for men and 80 cm or greater
for women.42 These differences may complicate the assessment of waist cir-
cumference and consequent health risks in some patients. Waist-to-hip ratio
may therefore be an important additional assessment tool in overweight and
obesity. Consideration should be given to using all available tools, including
BMI, waist circumference, and waist-to-hip ratio, when evaluating a patient’s
health risks.

The contribution of abdominal obesity to increased health risks may be due,
in part, to the hormones released by adipocytes in abdominal fat. The ensu-
ing health problems associated with abdominal obesity are considerable:
abdominal adiposity contributes to increased hepatic triglyceride biosynthe-
sis, insulin resistance, increased triglyceride and reduced HDL cholesterol
production, and increased atherogenic potential due to inflammation.43

Abdominal obesity is a more important risk factor for the development of
insulin resistance and insulin-mediated glucose disposal than is general
obesity and may also independently contribute to dyslipidemia.44,45

Abdominal obesity is also associated with increased risk for developing the
metabolic syndrome,41 as well as an independent factor for increased risk of
type 2 diabetes46,47 and cardiovascular events.48

As a root cause of cardiometabolic risk, abdominal adiposity is a critical
measure in clinical practice. Many obesity-related health problems, especially
cardiometabolic risk, are linked to the excess neurohormonal activity that
occurs as a result of excess adipose tissue.23 Interventions that decrease overall
weight and waist circumference should be implemented as part of an integrat-
ed management strategy by clinicians treating overweight or obese patients.48

The Metabolic Syndrome
The NCEP ATP III panel suggested that a diagnosis of metabolic syndrome
should be made when an individual exhibits at least 3 of the 5 criteria identi-
fied by the panel, which are listed in Table 1 (page 2).17 Whereas the NCEP
ATP III panel identified elevated fasting glucose with fasting glucose levels of
110 mg/dL or greater as a criterion, a joint statement by the American Heart
Association (AHA) and National Heart, Lung, and Blood Institute (NHLBI)
lowered this threshold to 100 mg/dL or greater to match the American
Diabetes Association’s (ADA) definition of impaired fasting glucose.42

The ADA has also recognized a variety of clinical factors that contribute to
cardiometabolic risk, including age, race, gender, and family history; over-
weight and obesity; abnormal lipid metabolism; clinical states that increase
inflammation and hypercoagulation; and hypertension, smoking, and physical
inactivity.49 Ethnicity and age predict the risk of developing the attributes
associated with the metabolic syndrome. Hispanic men and women, black
women, and older individuals are the most vulnerable to the metabolic syn-
drome as a whole. Susceptibility to distinct aspects of the metabolic syndrome
varies by ethnicity: whites of European descent are more vulnerable to dys-
lipidemia; blacks and Asians are more prone to develop hypertension; and
Hispanics, Pacific Islanders, and Native Americans are more vulnerable to
diabetes.50 As a result, participants in the AHA Minority Health Summit 2003
advised tailoring future management guidelines and health outreach programs
for minority populations.50

Cardiometabolic Risk in Overweight and Obesity
Cardiometabolic risk clustering is an increasingly common phenomenon and
places individuals at increased risk of coronary heart disease, cardiovascular
events, stroke, type 2 diabetes, and early mortality.51-53 The defining features
of the metabolic syndrome (ie, increased waist circumference, elevated serum
triglyceride concentrations, low levels of HDL cholesterol, high blood pressure,
high levels of fasting glucose) confer an additional degree of excess risk
beyond classic factors such as low levels of HDL cholesterol, smoking, and
hypertension.17 Controlling cardiometabolic risk by addressing hypertension,
dyslipidemia, and type 2 diabetes is critical to preventing adverse outcomes
in overweight and obesity. 

Clinicians who treat patients for cardiovascular complications must be 
cognizant of the possible metabolic risks, including insulin resistance as a
precursor to type 2 diabetes, in overweight and obese patients. Clinicians
treating obese patients for type 2 diabetes should also screen these patients
for cardiovascular risk factors.

Another factor that may contribute to cardiometabolic risk in overweight and
obese individuals is the endocrine action of adipokines, which are produced
by adipocytes.40,49,54,55 The adipokine hormone interleukin 6 (IL-6) plays a
proinflammatory role that stimulates the hypothalamic-pituitary-adrenal axis,
which has been linked to central obesity, hypertension, and insulin resistance.56

IL-6 also demonstrates proatherogenic effects and may contribute to coronary
artery disease.57 Tumor necrosis factor-α is also produced by adipocytes and
has been shown to independently reduce insulin sensitivity.55 The adipokine
plasminogen activator inhibitor-1 has been found to contribute to a pro-
thrombotic state.40 Adiponectin, by contrast, is an adipokine that may confer
some degree of protection against cardiometabolic risk and has demonstrat-
ed both antidiabetic and antiatherosclerotic properties. Obese individuals
exhibit lower levels of adiponectin than do individuals of normal weight.40,49,54

Overweight, Obesity, and Cancer Risk
Overweight and obesity increase the risk of developing certain cancers,
including cancers of the colon, kidney, esophagus, pancreas, gallbladder, 
and liver.58 Obesity is, in fact, a significant, avoidable risk factor for cancer in
nonsmokers.59 The risk of death from all cancers increases proportionately
with increased body weight.59 Excess weight may be particularly important in
women, as a positive association has been found between BMI and overall
cancer risk. Specifically, the risk of endometrial cancer, ovarian cancer, 
uterine cancer, postmenopausal breast cancer, and melanoma increases pro-
portionately with BMI.58,60

Cardiometabolic Risk Clustering: 
Do Individual Risks Constitute a Syndrome?
Controversy exists as to whether defining the metabolic syndrome accurately
identifies increased risk in clinical practice or whether clinicians should
concentrate on the treatment of individual risk factors, such as insulin resist-
ance, dyslipidemia, and hypertension, before complications develop.
Although some research points to an additive global cardiometabolic health
risk associated with the number of individual risk factors,61 other analyses
suggest that when these individual risk factors are adequately controlled, the
risk of early-onset coronary artery disease declines.62 In an analysis of the
metabolic syndrome as defined by the NCEP ATP III panel, as well as the
alternate AHA/NHLBI definition, Iribarren and colleagues concluded that
whereas patients who meet the criteria for the metabolic syndrome have a
higher risk of developing early-onset coronary artery disease, the metabolic
syndrome alone imparts no additional prognostic value beyond the sum of
its components.62
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A 2005 joint statement of the ADA and the European Association for the Study
of Diabetes concluded that additional clinical research is necessary before 
the designation of the metabolic syndrome as a true “syndrome” can be
established and before the utility of this diagnosis in clinical practice can be
accurately assessed.63 These organizations suggest that clinicians should
evaluate and treat individual risk factors for coronary artery disease, whether
or not patients meet the criteria for the metabolic syndrome.63 Regardless of
the overall clinical utility of the metabolic syndrome label in clinical practice,
however, the designation and discussion of the metabolic syndrome has
helped focus attention on preventable risk factors for cardiovascular disease.

Obesity Prevention
Why Is Weight Maintenance Clinically Important?
Successful weight control efforts can substantially reduce the risk of health
complications. Research has established that modifying overweight and
insulin resistance in those at risk can prevent the development of the metabolic
syndrome and type 2 diabetes. In the Diabetes Prevention Program, individu-
als with impaired glucose tolerance were randomized to receive intensive
lifestyle modifications (ie, counseling on weight loss, reduced total fat intake,
reduced saturated fat intake, increased fiber intake, and increased physical
activity), or metformin, or a placebo.64 The incidence of the metabolic syndrome
(NCEP ATP III criteria) was reduced by 41% in the lifestyle intervention group
(P<.001) and by 17% in the group treated with metformin (P=.03) compared
with the placebo group. However, metformin was not effective in preventing the
metabolic syndrome in women compared with placebo. The Diabetes
Prevention Program also found that lifestyle intervention and metformin both
resulted in significant reductions in the incidence of type 2 diabetes, with
lifestyle intervention being considerably more effective.65,66

The amount of weight loss and the degree of caloric restriction in obese patients
with type 2 diabetes can also predict improvements in glycemic control and
insulin sensitivity.67 Furthermore, effective weight loss modifies multiple
cardiometabolic risk factors by reducing glycosylated hemoglobin (HbA1c),
blood pressure, and triglyceride levels, while increasing HDL cholesterol
levels.68-71 Also, modest weight loss likely reduces the amount of abdominal
and liver fat,72 which is associated with greater cardiometabolic risk. 

Strategies to Reduce Weight and Modify Risk
The 2004 American Medical Association National Summit on Obesity developed
key recommendations for physicians to follow in managing obesity risk. The
summit identified the need for patient education materials on the prevention and
management of obesity and for physician assessment and educational tools,
and emphasized the importance of providing materials with simple messages
that account for differences in culture, gender, and age, as well as the level of
health literacy. Summit members also suggested that BMI be integrated into
clinical practice as the “fifth vital sign” that should be evaluated in the context
of ethnicity and waist circumference measurements. Finally, the summit
emphasized that physicians should lead an initiative, in cooperation with
employers and health insurers, to “recognize obesity as a disease, secure
appropriate reimbursement, and refocus reimbursement on health promotion
and wellness.”73 Secondary recommendations of the summit included the
establishment of continuing medical education or other training programs that
address obesity prevention and management; pilot programs to train
physicians to recognize the psychological and behavioral aspects of obesity
and organize referrals when advanced care is necessary; cooperation with
specialty organizations, such as the American Society of Bariatric Physicians,
to develop a clearinghouse of information on the prevention, assessment, and
management of overweight and obesity; and the development of clinical care
protocols to assess and prioritize the health problems that can accompany
obesity.73 All key recommendations made by the summit, including those that

5

Is Obesity a Disease?
Heightened attention to the obesity epidemic has raised the question of
whether obesity constitutes a disease. Although this debate is far from
settled, the majority of the 16 participants in this roundtable agreed that
obesity shared the characteristics of a disease.

Dr Aronne cited the growing body of scientific evidence supporting obe-
sity as a disease. He pointed out that, like other diseases, obesity has a
pathology—inflammation and the production of adipocyte hormones1

and a pathophysiology—an environmentally inducible dysregulation of
appetite and body-weight controlling mechanisms.2 Furthermore, clini-
cians have pointed out that the utility of classifying obesity as a disease
may lie in reduced stigma associated with the condition, improved public
prevention efforts, and improved access to treatment.

Dr Havas countered that although excessive weight is an important health
concern, the key to reducing cardiometabolic risk is to effectively control
underlying individual risk factors. Control of these risk factors, according
to Dr Havas, results in a “quick payoff” of improved health and substan-
tial reduction in overall morbidity and mortality. Classification of obesity
as a disease removes the perception of patient responsibility for manag-
ing weight. Furthermore, the identification of obesity as a disease may
divert scarce public resources for medical care that could be used to
manage individual risk factors for cardiovascular disease and diabetes.

1. Korner J, Aronne LJ. The emerging science of body weight regulation and its impact on obesity
treatment. J Clin Invest. 2003;111(5):565-570.

2. Aronne LJ. Therapeutic options for modifying cardiometabolic risk factors. Am J Med. 2007;
120(3 suppl 1):S26-S34.

If you have only 15 minutes,

• Tell your patient that you are concerned about his or her weight.

° You can start this discussion by saying, “I’m concerned about your
weight because I think it is causing, or will cause, health problems
for you. Do you think your weight is causing problems for you?”

• Advise your patient to lose weight.

° First ask, “Have you ever tried to lose weight?” Praise your patient’s
efforts and reinforce that weight management, through increasing
physical activity and watching what one eats, is essential for health.

• If your patient is interested in weight management, share handouts for
him or her to read at home.

° Some handouts that you can share are the Graphing Your Weight
Gain chart, the Eating Pattern Questionnaire, and the Weight Loss
Questionnaire (available from the American Medical Association).

• Direct patients to appropriate Internet resources: 

° Centers for Disease Control and Prevention: Overweight and Obesity
(http://www.cdc.gov/nccdphp/dnpa/obesity/)

° National Heart, Lung, and Blood Institute: Aim for a Healthy Weight
(http://www.nhlbi.nih.gov/health/public/heart/obesity/lose_wt/
patmats.htm)

Adapted with permission from Pisarik P. JAMA. 2005;293(3):371-372.
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specifically address issues in schools, workplaces, and the community, are
provided in the executive summary (http://www.ama-assn.org/ama1/pub/
upload/mm/433/exec_sum.pdf).73

Although surgical interventions are increasingly used to achieve weight 
loss for both health benefits and cosmetic reasons, it is unclear whether
treatments that target abdominal fat, such as liposuction, can modulate car-
diometabolic risk in the absence of other interventions. In fact, researchers
have reported that liposuction in obese women with and without type 2
diabetes reduced abdominal fat but did not significantly alter other risk fac-
tors for coronary heart disease, including insulin sensitivity, hypertension,
glucose levels, insulin levels, lipid profile, or markers of inflammation and
insulin resistance (eg, C-reactive protein, IL-6, and adiponectin).75

Interventions that reduce overall weight may be more effective in mitigating
cardiometabolic risk.

Public Health Efforts to Prevent Obesity
Public health organizations recognize the hazards of obesity and the importance
of effective prevention efforts. The Global Alliance for the Prevention of Obesity
and Related Chronic Disease, encompassing the International Association for
the Study of Obesity, World Heart Federation, International Diabetes Federation,
International Pediatric Association, and International Union of Nutritional
Sciences, has developed guidelines on obesity prevention that emphasize diet,
physical activity, and the development of local best-practice prevention models
that focus on childhood obesity to reduce global obesity rates.76

US dietary guidelines, updated and published in 2005 by the US Department
of Health and Human Services and the US Department of Agriculture, integrate
suggestions of regular physical activity with dietary guidelines to promote
health and reduce chronic disease risk. They advise balancing calories from
food and beverages with calories expended in order to maintain weight and
prevent obesity in children, adolescents, and adults.77 The updated dietary
guidelines recommend that individuals consuming 2000 kcal/day should
consume 2 cups of fruit and 2.5 cups of vegetables each day and that most
grain-based products consumed should be whole grain. These suggestions
are supplemented by the AHA recommendation of 25 to 30 g of dietary fiber
intake per day.78,79 Other dietary recommendations include an ongoing empha-
sis on reducing fat80,81 and sodium, and replacing high-calorie, sugar-based
drinks with noncaloric drinks.82,83 Sodium intake increased by 86% between
1983 and 1998, which is believed to have increased energy consumption
through sweetened drinks because of increased thirst. Researchers have
estimated that excess sodium intake has contributed to an additional 
278 kcal consumed each day in sweetened beverages.84

Experts have also recognized the effect of an increased percentage of meals
eaten outside of the home and now emphasize the importance of careful
choices when eating restaurant or convenience foods.85 Portions of restaurant
and convenience foods are increasing in size, which can substantially
increase the amount of food consumed at each meal. One study found that
individuals offered large portion sizes of one food item (macaroni and
cheese) consumed 30% more energy than those offered the smallest portion
sizes.86 Public health efforts to combat overweight and obesity should high-
light the importance of healthy choices and control of portion size when eating
outside of the home.

Barriers to Prevention Efforts
An August 2006 report from Trust for America’s Health, a nonprofit health
advocacy organization, concluded that US policies are currently failing
Americans with respect to obesity prevention. The report stressed that
funds and political prioritization to support sustained obesity prevention
efforts are lacking and that obesity research is not being translated quickly

enough into health policies and interventional programs. Public perceptions
of obesity as an individual concern also need to be combated. Finally, the
report emphasized that new measurements of success and behavioral
change, in addition to BMI and weight loss, are needed to improve preven-
tion efforts.87

When Prevention Fails: 
Obesity Treatment Strategies
Multiple strategies are employed to achieve weight loss in obesity, and clini-
cians should carefully consider the benefits and limitations of available
options before developing a treatment plan. Importantly, clinicians should
evaluate the patient for underlying causes of weight gain and obesity. Factors
such as hypothyroidism, other metabolic disorders, binge eating disorder,
and specific medications can result in excess weight gain over time. Patients
should also be assessed for cardiometabolic risk factors that increase the
urgency for weight loss interventions to improve health.

In the absence of underlying clinical factors inducing weight gain, the man-
agement of overweight and obesity should begin with lifestyle interventions
that emphasize established, national dietary recommendations and regular
physical activity. If necessary, lifestyle modification may be supplemented
by behavior therapy that targets the habits that prevent effective weight loss.
If these interventions are insufficient, pharmacotherapeutic options and
bariatric surgery are now available to achieve weight loss.5 General obesity
treatment recommendations from the National Institutes of Health suggest
diet, exercise, and behavior therapy in patients with a BMI of 25 to 
26.9 kg/m2. In addition to diet, exercise, and behavior therapy, pharma-
cotherapy to improve weight loss is suggested in those with a BMI of 27 to
29.9 kg/m2 if 2 or more cardiometabolic comorbidities are present or in
patients with a BMI of 30 kg/m2 or higher in the absence of comorbidities
if lifestyle changes alone have not promoted weight loss after 6 months.
Bariatric surgery should be reserved for those with a BMI of at least 
35 kg/m2 in the presence of comorbidities or for those with a BMI of 
40 kg/m2 or higher without comorbidities and for whom diet, exercise,
behavior therapy, and pharmacotherapy have been unsuccessful (Table 2).5

The American College of Physicians recommendations include a treatment 
algorithm of progressively intensive options as weight loss strategies are
attempted (Figure 3).88

Lifestyle Modification
Lifestyle modification is the foundation of obesity treatment, and 
effective lifestyle modifications may significantly reduce the risk of 
cardiometabolic risks, including type 2 diabetes.64-66 Lifestyle modifications 
in recent studies that addressed risk reduction in patients with type 2 
diabetes focused on a weight reduction target of 7% of starting weight
through a healthy low-calorie, low-fat diet and regular physical activity 
of moderate intensity totaling at least 150 minutes per week.65 The ongoing
Look AHEAD (Action for Health in Diabetes) study is investigating the utility
of similar intensive lifestyle interventions with the addition of portion-
controlled food items, compared with a control group receiving group 
diabetes support and education sessions, in a population of obese individu-
als with type 2 diabetes.89

Portion-Controlled Meals
The use of portion-controlled meals and meal replacements (eg, vitamin- and
mineral-fortified shakes, soups, or snack bars) has been a successful tactic
in controlling portions and calorie intake. This strategy may improve dietary
adherence because the meals are convenient and offer a simple mechanism
to regulate portion control and calories, food choices and contact with prob-

6
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lematic foods are reduced, and the meals are specifically designed to satisfy
appetite and specific sensory requirements.69,90,91

Dietary Recommendations
Although the relative benefits and risks of low-carbohydrate and low-fat 
diets continue to be debated, both strategies have been used to achieve and
maintain weight loss. A recent meta-analysis of low-carbohydrate diets that
did not restrict energy intake versus low-fat diets that did restrict energy
intake concluded that low-carbohydrate diets were at least as effective as 
low-fat diets in maintaining weight loss at 1 year and resulted in favorable
decreases in triglyceride values and increases in HDL cholesterol values.92

However, the low-carbohydrate diet resulted in unfavorable increases in 
total cholesterol and low-density lipoprotein cholesterol values in some 
subjects; consequently, the benefits and risks of each dietary strategy must be
considered carefully. 

Exercise Recommendations
Regular exercise is another important tool to achieve and maintain 
weight loss. Exercise in obese patients has been shown to attenuate cardio-
vascular risk and may therefore offer health benefits independent of weight
loss. For example, Lee and colleagues reported that unfit (ie, low cardiores-
piratory fitness as determined by maximal exercise testing), lean men had
a 2-fold higher risk of all-cause mortality than did fit, lean men. Meanwhile,
fit men with abdominal obesity had a similar all-cause mortality risk as did
fit, lean men.93 Similarly, Stevens and colleagues found that lack of fitness 
predicted all-cause mortality in disease models that included BMI.94 It has
been widely assumed that exercise burns energy and changes body com-
position during weight loss. However, in a recent randomized, controlled
clinical trial of overweight men and women engaging in calorie reduction
alone or calorie restriction plus exercise, Redman and colleagues concluded
that improvements in metabolic risk factors, including fat distribution, are
dependent on net energy deficit alone.95 Exercise did not confer additional
benefits in terms of changes in whole-body or abdominal fat distribution
and had the same effect as a reduction in calorie consumption that equaled
the amount of energy spent with exercise. However, researchers empha-
sized that exercise can improve aerobic fitness, which has other significant
metabolic and cardiovascular benefits. 

Regardless of the changes in lifestyle that produce weight loss in obese
individuals, clinicians and patients should recognize that obesity is a

chronic disorder that requires long-term management with permanent
lifestyle changes to maintain weight loss. Regular follow-up contact
between clinician and patient—in person, by telephone, or by e-mail—may
be required to effectively maintain the patient’s target weight.96 Likewise,
long-term behavior therapy, in conjunction with other ongoing maintenance
programs (eg, posttreatment therapist contact or exercise), may be effective
in maintaining weight loss over time.97

Pharmacologic Strategies
If lifestyle modifications are not successful, pharmacologic strategies that
may be appropriate for use in reducing weight are available. Medications may
be most effective if added to a combination regimen that includes lifestyle
modification and can be used in individuals who fail to lose weight with
dietary changes, exercise, and behavior therapy.98,99
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FIGURE 3

AALLGGOORRIITTHHMM  DDEEVVEELLOOPPEEDD  BBYY  TTHHEE  AAMMEERRIICCAANN  CCOOLLLLEEGGEE  
OOFF  PPHHYYSSIICCIIAANNSS  FFOORR  UUSSEE  BBYY  CCLLIINNIICCIIAANNSS  

PPRROOVVIIDDIINNGG  RREECCOOMMMMEENNDDEEDD  TTRREEAATTMMEENNTTSS  TTOO  
AACCHHIIEEVVEE  WWEEIIGGHHTT  RREEDDUUCCTTIIOONN  IINN  OOBBEESSIITTYY

No

YesPatient accepts risks and 
benefits of drug therapy?

Continue weight and 
 lifestyle management 
 with diet and exercise

No

Yes

For patients who desire
 adjunctive drug therapy,
 discuss risks and benefits,
 lack of long-term safety data

Is weight loss sufficient?

No

Reassess comorbid conditions
Reassess weight loss goal

Patient meets goal?

Obese patient
(BMI > 30 kg/m2)

Assess comorbid conditions
Determine goal(s) (weight
 loss, time frame, comorbidity
 risk reduction)
Recommend weight loss,
 diet, exercise, lifestyle changes

Yes Continue weight and 
 lifestyle management 
 with diet and exercise

Continue weight and 
 lifestyle management 
 with diet and exercise

Add adjunctive drug therapy*
Options include bupropion, 
 diethylpropion, fluoxetine,
 orlistat, phentermine,
 sibutramine

BMI = body mass index.

*Assess side effects and efficacy.

Adapted from Snow V et al. Ann Intern Med. 2005;142(7):525-531, with permission from the
American College of Physicians.

TABLE 2

NATIONAL INSTITUTES OF HEALTH TREATMENT
RECOMMENDATIONS BY BODY MASS INDEX (BMI)5

Treatment BMI Category (kg/m2)

25-26.9 27-29.9 30-34.9 35-39.9 �40

Lifestyle With With 
interventions comorbidities comorbidities + + +
(ie, diet, 
exercise,and 
behavior therapy)

Pharmacotherapy With 
comorbidities + + +

Bariatric surgery With 
comorbidities +

The + represents the use of indicated treatment regardless of comorbidities.
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Available Agents
Available pharmaceutical agents used for weight loss commonly act as
appetite suppressants and include sibutramine for long-term use and phen-
termine and diethylpropion for short-term use. Other drugs have been
shown to induce weight loss, including fluoxetine, sertraline, zonisamide,
topiramate, and bupropion. Orlistat, a lipase inhibitor that prevents the
absorption of fat from food, is also available over the counter.100 A recent
meta-analysis of available data on prescription agents used to achieve
weight loss concluded that sibutramine, orlistat, phentermine, and, proba-
bly, bupropion, diethylpropion, fluoxetine, and topiramate promote weight
loss for at least 6 months when administered to patients in conjunction with
dietary recommendations and, possibly, behavior therapy and exercise.100

However, the analysis was unable to determine if any of these medications
can support sustained weight loss. The US Food and Drug Administration
has not approved bupropion, topiramate, zonisamide, sertraline, or fluoxe-
tine as treatments for weight loss.

Drug side effects were also analyzed in the meta-analysis.100 Sibutramine was
associated with modest increases in heart rate and blood pressure; orlistat
caused gastrointestinal symptoms, including diarrhea, flatulence, bloating,
abdominal pain, dyspepsia, nausea, and vomiting in many patients; phentermine
caused cardiovascular side effects, including palpitations, tachycardia, and
elevated blood pressure, as well as central nervous system and gastroin-
testinal effects; bupropion caused paresthesia, central nervous system effects
and insomnia; and topiramate caused paresthesia and changes in taste.100

Because of the potential health risks associated with these well-established
side effects, clinicians should carefully evaluate the known efficacy and safety
profile of a proposed regimen before initiating therapy.

Investigational Strategies
Endocannabinoids have been found to affect appetite initiation and feeding
in animal models, which in turn influenced weight.101-103 Based on these pre-
liminary findings, a selective cannabinoid-receptor antagonist, rimonabant,
was developed and has demonstrated the ability to alter weight, feeding, and
ghrelin suppression in rats.104 More recently, in clinical trials, rimonabant
has demonstrated the ability to reduce weight and waist circumference in
overweight and obese humans105-107 and also to reduce cardiometabolic risk
in patients with type 2 diabetes.108 Side effects reported with rimonabant includ-
ed headache, nausea, vomiting, diarrhea, anxiety, and depression. Although
rimonabant is currently approved for weight loss in 42 countries, it is not
approved for use in the United States. 

Exenatide, a novel incretin mimetic agent, has also been investigated for its
role in modifying cardiometabolic risk and reducing weight in individuals
at risk. Exenatide is approved for use as an adjunctive strategy to improve
glycemic control in patients with type 2 diabetes when adequate control is
not achieved with metformin and sulfonylurea. Moreover, exenatide therapy
has resulted in sustained weight loss in individuals with type 2 diabetes. An
open-label extension study of a randomized, placebo-controlled trial of
exenatide in patients with type 2 diabetes found that exenatide reduced
HbA1c and likewise reduced body weight (-1.4 ± 0.3 kg and -2.1 ± 0.3 kg
with doses of 5 µg bid and 10 µg bid, respectively) over 82 weeks of
treatment.109 Another analysis at 2 years reported sustained reductions
in weight and HbA1c, as well as improvements in blood pressure and liver
enzymes.110 Noted side effects with exenatide therapy have included nausea
and hypoglycemia.109,110

Surgical Options
Bariatric surgery may be indicated in individuals with clinically severe obesity
(BMI �40 kg/m2) or BMI 35 kg/m2 or greater with serious comorbid conditions,
as judged by the clinician, who fail to lose weight or maintain weight loss with
lifestyle intervention or pharmacotherapy. However, bariatric surgery requires

long-term or permanent adherence to lifestyle changes.5 Risks and expected ben-
efits, as well as the long-term impact on lifestyle, should be carefully discussed
with the patient before proceeding with bariatric surgery to achieve weight loss. 

Setting Expectations for Clinicians, 
Patients, and Employers
Although the treatment of overweight and obesity is important, it is also
critical to control cardiometabolic risk factors and common comorbidities,
such as type 2 diabetes, hypertension, and dyslipidemia, with appropriate
interventions. An increased prevalence of overweight and obesity likely
means an increase in overall treatment costs, which can have an impor-
tant economic impact on the US healthcare system. Meanwhile, effective
interventions that address overweight and obesity may mitigate this
potential economic burden.

Cost Modeling and Managed Care
The current obesity epidemic will continue to drive an increased demand
for clinical services, a situation that the current outpatient delivery system
is poorly equipped to manage. Consequently, those bearing the greatest
burden of healthcare costs are demanding innovative solutions to the soar-
ing healthcare costs linked to the obesity epidemic. Under the perception
that current treatments fail to achieve long-term weight loss and risk atten-
uation, employer healthcare providers and government agencies such as
the Centers for Medicare and Medicaid Services are searching for new
strategies to combat obesity among their beneficiaries. 

Disease Management Programs
The chronic care model (CCM) of disease management, which has
been used to successfully control major disease states like asthma and
diabetes, has been proposed as an effective tool for overweight and obesity
management. It is suggested that under a CCM obesity management pro-
gram, employers and other healthcare payers could screen and identify
those at risk for obesity so that targeted primary prevention efforts could
be provided. Targeted secondary prevention efforts would likewise
be available to those who are already obese. Under a CCM program,
insurers, plan administrators, and pharmacy benefit managers must
coordinate efforts to realize success. 

Disease management services are now available through specialized
suppliers to facilitate the critical collaboration required among employers,
healthcare providers, and patients to realize a successful obesity 
management program. Targeted overweight and obesity management
programs require innovative designs that streamline health and well-
ness programs, focusing on obesity prevention and weight management,
provider education on best care practices for patients at risk, and
employee assistance programs to facilitate weight loss efforts.111

Conclusion
Obesity is no longer just a personal lifestyle issue but an important public
health concern that has wide-reaching clinical and economic effects on the
US healthcare system. Greater recognition of obesity as a major public
health issue is needed, as well as an emphasis on prevention and early
intervention. As research advances understanding of the hormonal system
that regulates energy homeostasis, new clinical management strategies,
including targeted pharmacologic treatments, will become available to
complement primary and secondary prevention efforts that induce lifestyle
modifications to reduce weight. The management of overweight and obesity
should be integrated into routine medical care as practitioners recognize the
larger health effects of excess body weight.
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