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Course Objective

Obesity is epidemic in the United States. As statistics
indicate that the problem is growing, the purpose of this
course is to educate healthcare professionals about the
epidemiology and treatment of overweight and obese
patients. Clinical management, presentation, diagnosis,
and behavioral and medical management will be reviewed
to assist psychologists in encouraging their patients to
lose weight and prevent obesity-related comorbidities.

Learning Objectives
Upon completion of this course, you should be able to:

1. Discuss the clinical background of obesity,
noting the various definitions.

2. Discuss the epidemiology of overweight
and obese individuals in the United States,

5. Explain the various treatment modalities
for overweight/obese patients.

6. Describe dietary and physical activity
recommendations.

7. Discuss available pharmacologic agents,
including indications and adverse reactions,
used to treat obese/overweight patients.

8. Discuss surgical options, including restriction
and bypass operations.

9. Qutline considerations necessary when caring

for patients for whom English is a second
language.

Sections marked with this symbol include
evidence-based practice recommendations.
The level of evidence and/or strength

evoencesasen  Of recommendation, as provided by the
RECOMMENDATION

evidence-based source, are also included

based on age, race, and socioeconomic status.

Describe the pathophysiology of obesity,
including genetic and environmental factors.

so you may determine the validity or relevance of the
information. These sections may be used in conjunction
with the course material for better application to your
daily practice.

4. Identify the risk factors for and comorbidities
of obesity.
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INTRODUCTION

Obesity is epidemic in the United States and a
growing health issue worldwide. Estimates show
that more than 78% of the adult U.S. population is
either overweight, obese, or extremely obese [1; 75].
While the proportion of the population categorized
as overweight has remained essentially static since
1960, the numbers of obese and extremely obese
have increased by 65% and 170%, respectively, in
just the last two decades [1]. The trend is evident
in all ages and geographic regions irrespective of
etSicity or socioeconomic status [120].

Although genetic and hormonal factors play a
role, the foremost causes of the obesity epidemic
are unhealthy eating habits and lack of work-based
and/or leisure-time physical activity. According to
data published by the Centers for Disease Control
and Prevention (CDC), approximately half of U.S.
adults do not perform the minimum amount of
exercise needed to help maintain a healthy weight
and prevent diseases such as diabetes and high blood
pressure; 26% of adults do not perform any exercise
at all [2]. This is despite the fact that the benefits of
exercise are well-documented, including reducing
the risk of heart disease, improving glycemic control
in diabetes, improving blood pressure, alleviating
depression, and generally preventing morbidity and
mortality. Americans are also not making ideal nutri-
tional choices. In 2015, only about 10% of adults
and 6% of high school students met nutritional
guidelines for fruit and vegetable consumption [3; 4].
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Compounding this problem, studies have found
that less than 30% of overweight patients and
approximately 40% of obese patients reported ever
receiving advice from their physician to increase
their physical activity or reduce their weight [41;
100]. Even when physicians do give advice, too often
they simply admonish patients to exercise, which
has been shown to have little, if any, effect. Of the
30% who did receive advice in one study, only 38%
received help in formulating a specific activity plan
and only 42% received follow-up support [41].

Although obesity has been shown to be a risk factor
for numerous diseases, such as diabetes, coronary
artery disease, and sleep apnea, most overweight
and obese people do not consider themselves at
higher risk for medical problems or premature
death. News stories on various diets have caused
confusion among many patients and health provid-
ers, leading to frustration and subsequent inaction.
However, patients generally want to receive infor-
mation on weight reduction strategies. In a study
asking patients to respond to the statement, “If my
doctor advised me to exercise, I would follow his/
her advice,” more than 90% of respondents agreed
with the statement [73].

Numerous treatments for obesity exist. The corner-
stone of any treatment regimen includes behavioral
modification, focusing on diet changes and exercise
regimens. Additional therapies include pharmaceu-
ticals, which can help sustain weight loss, as well as
surgical therapies for those patients whose weight is
causing significant health problems. Physicians and
other healthcare professionals should recognize that
recidivism and failure is quite high with all these
therapies, and successful treatment will require a
concerted effort on the part of physicians and other
providers.
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The following case study will be referenced through-
out the text to illustrate the challenges of treating
overweight/obese patients:

Patient B is a White woman, 52 years of age, with a his-
tory of type 2 diabetes mellitus, arthritis, hypertension, and
hyperlipidemia who presents for a new patient evaluation.
She is 5’27 and weighs 150 lbs. She is currently taking
metformin, simvastatin, lisinopril, and celecoxib. On exam,
her blood pressure is 150,92 mm Hg; heart rate 84 beats
per minute; and respiration 16 breaths per minute. Labora-
tory analysis demonstrates blood glucose of 140 mg/dL;
glycosylated hemoglobin 9.5%; cholesterol 205 mg/dL;
low-density lipoprotein (LDL) 115 mg/dL; high-density
lipoprotein (HDL) 52 mg/dL; and triglycerides 190 mg/
dL. She asks for help in trying to lose weight. She expresses
difficulty managing her weight since adolescence and has
repeatedly cycled up and down with various fad diets and
exercise programs. The patient states that she does not
presently exercise because of arthritis in her knees and is
confused about what she should or should not be eating.
She wants to know if her weight really matters, because
she knows plenty of people who are heavier than she and
they seem to be fine. If it does matter, she wants to know
what she should be doing.

CLINICAL BACKGROUND

DEFINITION OF OVERWEIGHT
AND OBESITY

Body Mass Index

The definition of obesity has been evolving over
the past few decades. Historically, obesity has been
defined simply as an excess of body fat [9]. Today,
however, measurement of body weight and height is
most often utilized as a measure of obesity.

Initially, weight-for-height tables were used to deter-
mine the normal weight range for a given height.
These tables were replaced with other indices when
they were found to be of limited value due to their
general estimates of frame size and bias toward the
White population [10]. These tables were replaced
with the body mass index (BMI), which is calculated

ADULT BODY MASS INDEX
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Source: [6] Figure 1

by weight in kg/height in meters? or [weight (Ibs)/
height (inches)?] x 703. For most individuals, BMI
correlates well with the proportion of body fat.

BMI is considered the general standard for defin-
ing obesity (Figure 1). An online BMI calculator
is available at https://www.nhlbi.nih.gov/health/
educational/lose_wt/BMI/bmicalc.htm.

In 1990, the U.S. Department of Health and
Human Services’ Dietary Guidelines for Americans
defined overweight as a BMI of at least 27 and
obesity as a BMI of at least 30. Eight years later, the
National Heart, Lung, and Blood Institute (NHLBI)
of the National Institutes of Health (NIH) released
guidelines that lowered the cutoff for overweight
to a BMI of 25 but maintained the definition of
obesity as a BMI of at least 30 [11]. (Note: Roughly,
a BMI >25 corresponds to about 10% over one’s
ideal weight; a BMI >30 typically is an excess of 30
Ibs for most people. These are rough estimates.) The
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BODY MASS INDEX CLASSIFICATION

WHO Classification BMI (kg/m?)
Underweight <18.5
Normal 18.5-24.9
Preobese 25.0-29.9
Obese Class 1 30.0-34.9
Obese Class 11 35.0-39.9
Obese Class 111 >40.0

The additional classification of obesity (Class I-III) was
used to determine if the prevalence rate for comorbidities
vary with class range. In addition, the BMI classification
used 5 BMI unit intervals to classify obesity rather than
using a single cut-off value.

Source: [68] Table 1

term extreme (or morbid) obesity refers to obesity
with a BMI greater than or equal to 40. These final
definitions are consistent with definitions used by
other national and international organizations, such
as the World Health Organization (WHO). Table 1
illustrates the similarities in the classifications used

by the WHO and the NHLBI.

These definitions are based on epidemiologic evi-
dence that suggests health risks are greater at or
above a BMI of 25, compared to those below 25.
The risk of death from all causes rises with increas-
ing BMI, with a significant increase at BMI greater
than 30. In a large cohort study published in the
New England Journal of Medicine in 2006, persons
with a BMI greater than 30 had mortality rates two

to three times that of persons with BMI between
20 and 25 [12].

BMI does have limitations as a measurement of
overweight and obesity. Although BMI provides a
more accurate measure of total body fat compared
with body weight alone, it can be misinterpreted in
some circumstances. For instance, a muscled athlete
would be considered overweight if BMI were used
alone, despite his or her very low fat content. BMI
can also underestimate body fat in persons who have
lost muscle mass, such as elderly patients. Therefore,
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using other estimates, such as the triceps skinfold
test, in addition to BMI may provide a better esti-
mate of a patient’s weight-related health status,
especially in some atypical patients. (Note: There
are various anatomic sites around the body that may
be used for the triceps skinfold test, other than the
triceps. The tester pinches the skin, raising only a
double layer of skin and the underlying adipose tis-
sue. The calipers are then applied 1 cm below and
perpendicular to the pinch. Three readings are taken
and then averaged to produce a final reading that
is used in an equation to provide a more accurate
estimate of body fat.) As a general reference, the U.S.
Department of Defense states that the maximum
allowable percent body fat of military personnel is

26% for men and 36% for women [13].

The U.S. Preventive Services Task Force
(USPSTF) recommends that clinicians
offer or refer patients with a BMI of 30
or greater intensive, multicomponent

EVIDENCE-BASED

PRACTICE 1 1 1
ceoractice - behavioral interventions.

(https://jamanetwork.com/journals/jama/
fullarticle/2702878. Last accessed January 18, 2024.)

Strength of Recommendation: B (The USPSTF strongly
recommends that clinicians routinely screen eligible
patients. The USPSTF found good evidence that obesity
screening improves important health outcomes and
concludes that benefits substantially outweigh harms.)

Waist Circumference

In defining obesity, NIH also identified excess fat
in the abdomen out of proportion to total body
fat as an independent predictor of risk factors and
morbidity [11]. The gender-specific cutoffs for waist
circumference are as follows:

e Men: >40 inches (102 cm)
e Women: >35 inches (88 cm)

These are of value only for those with a BMI between
25.5 and 34.9. It is not useful to measure waist cit-
cumference in individuals with BMI >35, as such
patients are already at increased risk.
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In this example, Patient B’s BMI is 27. Her waist circum-
ference is 35.5 inches. Both of these measurements place
her at increased risk for morbidity and death. Intervention

should be made.

EPIDEMIOLOGY OF OBESITY

According to the WHO global estimates, worldwide
obesity has tripled since 1975. During the period
2016-2020, more than 1.9 billion adults 18 years
and older (39% of the world’s population) were
overweight; of these, 650 million (13%) were obese
[116]. Overall, about 13% of the world’s adult popu-
lation (11% of men and 15% of women) were obese
in 2016. In 2019, an estimated 38 million children
younger than 5 years of age were overweight or
obese, which is 24% greater than in the year 2000.
Among children and adolescents 5 to 19 years of
age, 360 million were overweight or obese in 2016.
an increase in prevalence from 4% in 1975 to just

over 18% in 2016 [116].

Since 1960, the prevalence of obesity in the United
States has been on an upward trajectory, with rates
increasing dramatically in the past few decades. In
1980, the percentage of obese and extremely obese
adults was 15% and 1.4% of the total population,
respectively; by 1994, the numbers had increased
to 23.2% and 3.0% [1]. In the year 2000, 30.9%
of the adult population was obese and 5.0% were
extremely obese [1]. Data collected in 2017-2020
show that 41.9% are obese and 9.2% are extremely
obese (class II1); an additional 31.9% of adults are
overweight [1; 75]. That means that more than 83%
of Americans 20 years of age or older are above a
healthy weight and are at an increased risk for disease
and early death.

With race/ethnic origin not factored, the preva-
lences of overweight and obesity are higher for
men (38.2% and 43.0%) than for women (25.8%
and 41.9%), but rate of extreme obesity is higher
among women [75]. In the overall population,
approximately 6.9% of men and 11.5% of women
are extremely obese [1; 75].

When considered as a single race, the prevalence
of obesity is greater among individuals of African
(49.9%) and among individuals of Hispanic (45.6%)
descent than among adults of European or Cauca-
sian descent (41.49%) [75]. Native American/Alaska
Natives and Native Hawaiian/Pacific Islanders have
an obesity prevalence of 43.7% and 34.6%, respec-
tively [42; 74]. Asian Americans are an exception,
with a prevalence of 17.4%, much lower than in the
general population. Although the rate of obesity is
higher in many American racial/etSic groups com-
pared with non-Hispanic White population, White
individuals make up the majority of cases [75].

Obesity is most common among individuals 40
to 59 years of age, with 44.8% of American men
and women in this age group fitting this descrip-
tion [42; 75]. However, roughly 57.5% of African
American women and 51.1% of Hispanic women
in this age group are obese [42; 75]. There is also a
higher incidence of obesity (greater in women than
in men) with lower socioeconomic status among all

races [42; 74].

Of particular concern is the increase in the number
of children who have high BMIs. Presently, nearly
13% of children 2 to 5 years of age, 20.7% of chil-
dren 6 to 11 years of age, and 22.2% of adolescents
between 12 to 19 years of age are obese [14; 110].
Hispanics (26.2%) and non-Hispanic Black indi-
viduals (24.8%) have a higher prevalence of obesity
than non-Hispanic White individuals (16.6%). The
prevalence of obesity in adolescents has more than
tripled since 1970 [14]. This is especially troubling
because overweight adolescents have a 70% chance
of becoming overweight or obese adults; if their par-
ents are overweight or obese, this chance increases
to 80% [101]. Adolescent obesity is associated with
increased risk for cardiovascular disease, type 2
diabetes, and certain malignancies (e.g., leukemia,
Hodgkin lymphoma, colorectal cancer, breast can-

cer) in adulthood [121].
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COST OF OBESITY AND
RELATED ILLNESSES

The impact of obesity on general health is signifi-
cant. A BMI of 35 or greater increases mortality
40% for women and 62% for men, and obesity in
general results in an estimated 100,000 to 300,000
preventable deaths per year [7; 8]. Preventable deaths
attributable to poor diet and inactivity are second
only to deaths due to tobacco use, but as cigarette
smoking has declined, preventable deaths attribut-
able to obesity-related conditions are set to overtake

tobacco-related deaths [76].

The economic costs are significant as well, with the
total annual costs of obesity estimated to be $173
billion [5; 16; 122]. Roughly 10% of the nation’s
healthcare expenses are obesity-related, and this is
expected to increase to between 16% and 18% by
2030 [5; 102]. In addition, obese patients have a
46% increase in inpatient costs, 27% increase in
physician visit and outpatient costs, and spend 80%
more on prescription drugs than those with normal

BMIs [112].

As noted, although the impact of obesity on general
health has become highly publicized, most over-
weight Americans do not consider themselves at
higher risk for medical problems or premature death.
According to the results of a survey conducted by
Shape Up America, 7 out of 10 overweight respon-
dents said that their excess pounds were not a health
concern. However, the survey results indicated that
approximately 33% of the respondents had already
developed a weightrelated medical condition [54].
Despite the evidence linking obesity and poor
health, many Americans still consider excess weight
to be only a cosmetic issue. This is in light of the
fact that more than 80% of patients with diabetes
are overweight or obese [12].

PATHOPHYSIOLOGY

One of the most common, but oversimplified,
explanations for obesity is that it is merely the result
of sustained caloric imbalance. Caloric imbalance
can be caused by either excessive intake of energy or
decreased energy expenditure. With the increased
availability of foods with poor nutrition content and
decreasing desire for an active lifestyle, the result-
ing obesity is unsurprising. The cultural evolution-
ary explanation of obesity argues that our species
evolved in an environment where food was often
scarce, so our bodies developed an “evolutionary
predisposition to store energy in the form of fat” in
preparation for those shortages [18].

Though the scientific community has been unable
to identify a single etiologic agent for obesity,
there have been clinical advances in the past two
decades. Obesity is known to be associated with
certain exogenous causes. Genetic factors gained
national attention after the discovery of leptin in
1995 by positional cloning in the leptin-deficient
mouse model of obesity [19]. Leptin (derived from
the Greek word leptos, meaning “thin”) is a 16-kilo-
dalton adipocyte-derived hormone from the ob gene
and has been the focus of many genetic investiga-
tions to elucidate the pathophysiology of obesity.
Though this finding is relatively recent, its existence
was suspected twenty years ago. In 1978, Coleman
proposed that a circulating factor in the plasma of
the db mouse strain, which is both diabetic and
obese, could reduce the obesity of the ob mouse (a
strain of mice with mutations in leptin) [20]. The
db mice were found to have mutations in the leptin
receptor and were subsequently resistant to the
leptin, unlike the ob mice who possessed a mutated
leptin gene but functional leptin receptors. Further
investigations revealed that injections of leptin in ob
mice could cure obesity and diabetes. After locating
the human homologues to the leptin gene and its
receptor in 1999, the chromosomal locus contain-
ing the leptin gene was determined to be genetically
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related to human body weight [21]. However, only
a few people with mutated leptin genes have been
identified, while the majority of obese patients have
fully functional leptin genes and receptors.

Genetic diseases with associated obesity include
Schinzel syndrome, Bardet-Biedel syndrome,
Albright hereditary osteodystrophy, and Prader-Willi
syndrome. Many of these genetic disorders present
with dysmorphic features, developmental delay, and
obesity in addition to changes seen specifically with
each disorder [22]. For instance, young males with
Prader-Willi syndrome present with the features
described above as well as with linear growth defects
and undescended testicles.

Overall, the relationship between genetics and
obesity cannot be fully determined at this time. Evi-
dence suggests a link between the two, implying that
genetics is one of the complex factors involved in the
development of this prevalent condition. Although
many argue that “obesity genes” cannot be respon-
sible for the epidemic, because the gene pool in the
United States had not changed significantly between
1980 and 1994, the etiology of obesity is most likely
multifactorial [23]. In 2010, one group of researchers
confirmed 14 genetic variations and discovered an
additional 18 variations associated with obesity [77].
In 2015, the group published additional research
that identified a total of 97 genetic variations [111].
Although the progress with genetic variations related
to BMI is promising, further research is needed to
clarify the influence of genetics.

Biologic factors must also be considered. Proteins
and receptors appear to have a role in weight con-
trol. For example, orexin A and B are located in the
lateral hypothalamus, an area which may regulate
body weight. Ongoing research may help determine
the role of orexin in obesity.

Environmental factors seem to play a significant
role as well. Data from a longitudinal twin-family
study and co-twin control studies combined with
population-based data on patterns of dietary intake
and physical activity provide some evidence that

environment can contribute to obesity [74]. Environ-
mental factors include tecSologic advances in food
processing, marketing, advertising, and behavioral
lifestyle. Some theorize that obesity is self-fulfilling
in that if an individual is told they are predisposed
to becoming fat, he or she will decide there is no
point in eating healthy or exercising [78].

Occasionally, obesity is due to endocrinologic ori-
gins from hypothyroidism or Cushing syndrome.
However, both of these conditions, along with other
diseases associated with obesity, present with addi-
tional signs and symptoms. Moreover, they typically
have appropriate treatment regimens that address
the underlying cause of the obesity.

Given the influence of genetic and environmental
factors, the issue of obesity cannot be simplified
to sustained caloric imbalance. There are complex
metabolic, psychologic, endocrinologic, social, and
cultural influences regulating energy intake and
energy expenditure, which indicates that obesity
is more than a lack of self-control when presented

with food.

RISK FACTORS AND
COMORBIDITIES

Obesity is associated with large number of major
medical concerns, such as elevated serum triglyc-
erides (>200 mg/dL), and is a risk factor for many
diseases, including [24; 80; 81; 112]:

e Sleep apnea

e Stroke

*  Dementia

e Hypertension

* Dyslipidemia

e Coronary heart disease

e Type 2 diabetes

e Osteoarthritis

¢ Colon, breast, endometrial,
and possibly other cancers
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e Gallbladder disease
e Stress incontinence

* Amenorrhea/menorrhagia

There is evidence that excess body weight is associ-
ated with increased risk for a range of malignan-
cies: endometrial, esophageal, renal, pancreatic,
and hepatocellular carcinomas and colorectal,
postmenopausal breast, ovarian, gallbladder, and
thyroid cancers [123]. In the Nurses’ Health Study
(a large prospective cohort study involving more
than 100,000 women), women older than 35 years
with a BMI greater than 27 were found to have an
increased risk for cancer, heart disease, and other
diseases. For instance, women gaining more than
20 pounds (9 kg) between 18 and 35 years of age
doubled their risk for breast cancer compared with
women who maintained their weight [25]. Addition-
ally, the age and smoking-adjusted relative risk of
non-fatal myocardial infarction and fatal coronary
disease for women with BMI 25 to 29 was 1.8; for
women with BMI greater than 29, it was 3.3.

Left ventricular hypertrophy (LVH) is often seen
in obese patients and correlates to the resulting
systemic hypertension [26]. The risk for type 2 dia-
betes has been reported to be twofold in the mildly
obese, fivefold in moderately obese, and tenfold in
extremely obese persons [27].

In one study, individuals with a BMI of at least 30
had an elevated risk of pancreatic cancer compared
to those with a BMI of less than 23 [28]. A study
published in 2012 involving 720,000 men found
that overweight adolescents had more than double
the risk of developing pancreatic cancer as young or
middle-age adults compared to normal weight indi-
viduals [79]. In general, obese patients showed an
increased risk of 5.4 times that of non-obese patients
for endometrial cancer, 3.6 times for gallbladder
cancer, 2.4 times for cervical cancer, 1.6 times for
ovarian cancer, 1.5 times for breast cancer, 1.7 times
for colorectal cancer, and 1.3 times for prostate
cancer [29]. Cancer mortality is also increased in
obese patients.

The term “metabolic syndrome” has been used
when three or more of the following risk factors
are present:

e Abdominal obesity: waist circumference
>40 inches in men or >35 inches in women

* BMI>25
e Triglycerides >150 mg/dL
e HDL <40 mg/dL in men, <50 mg/dL in

women
e Blood pressure >130/>85 mm Hg

e Fasting glucose >110 mg/dL or two-hour
post glucose challenge >140 mg/dL

The development of this metabolic disorder is pro-
moted by excess body fat and physical inactivity. It
is believed to predispose patients to heart disease,
cerebrovascular disease, and diabetes due to the
associated dyslipidemia, hypertension, glucose intol-
erance, and hypercoagulability. Reduction in body
weight and body fat through exercise also improves
glycemic control and reduces the complications of

diabetes [82].

Obesity, with or without components of the meta-
bolic syndrome, is a risk factor for an increasingly
common form of heart failure with preserved ejec-
tion fraction (EF >50%), characterized clinically
by dyspnea and overt or absent signs of cardiac
decompensation. Approximately 65% of patients
with this form of heart disease present with dys-
pnea and physical examination, radiographic, or
echocardiographic evidence of heart failure, as well
as overt signs of volume overload at rest; about 35%
of patients present with unexplained dyspnea and
have no clear physical exam, radiographic, or echo-
cardiographic signs of heart failure [15]. Patients
without overt signs of heart failure exhibit elevated
atrial pressures with exercise by hemodynamic stress
testing or Doppler echocardiography. The condition
is designated heart failure with preserved ejection
fraction.; It affects approximately 3 million persons
in the United States and has an annual mortality
of 15% [15]. Evidence suggests that adipose tissue
itself contributes to the development, progression,
and onset of adverse outcomes in obese patients
with heart failure with preserved ejection fraction.
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Visceral adiposity is associated with increased
inflammation, left ventricular hypertrophy, insu-
lin resistance, and both diastolic and systolic left
ventricular dysfunction [106]. Heart failure with
preserved ejection fraction is managed with phar-
macotherapies combined with dietinduced weight
loss, which has been shown in clinical trials to inde-
pendently improve functional status and quality of

life [15; 106].

One can stratify overweight and obese patients to
determine their absolute risk by incorporating the
presence of comorbidities and cardiovascular disease
risk factors. Patients with coronary heart disease,
other atherosclerotic diseases, type 2 diabetes, and
sleep apnea are at “very high risk” for death; in
comparison, those with three or more cardiovascular
risk factors are at the “highest absolute risk.” (Note:
These risk factors include hypertension, hypercho-
lesterolemia, smoking, family history of early heart
disease, and age [men older than 45 years of age,
women older than 55 years of age].)

During the coronavirus disease (COVID-19) pan-
demic in the United States, obesity emerged as
an independent risk factor for severe COVID-19,
especially among adult patients younger than 60
years of age. Multiple reports, ranging from single-
center studies to analyses of records from large
patient care networks, consistently found that severe
obesity (body mass index >35) was associated with
higher rates of hospitalization, respiratory failure,
and mortality from COVID-19 [124; 125]. The risk
varies with degree of obesity and is independent of
obesity-associated comorbidities. The impact is more
striking among men with COVID-19 than women.
There are multiple mechanisms by which obesity
may contribute to adverse outcomes in patients with
COVID-19. In addition to obstructive pulmonary
physiology with sleep apnea, severe obesity leads to
immune dysfunction, depression of anti-inflamma-
tory signaling, increased pro-inflammatory signaling,
and alterations in vascular endothelium that worsen
lung inflammation and alveolar damage [124].

Conditions that are associated with obesity usu-
ally worsen as the degree of obesity increases. For
instance, one study showed that the risk of devel-
oping dementia increases 3.6 times in individuals
with high BMIs (particularly in individuals with
both high BMI and abdominal obesity) [81]. More-
over, individuals’ health typically improves and
risk factors lessen as obesity is successfully treated.
In addition, overweight and obese patients often
suffer from emotional distress and face discrimina-
tion in their personal and professional lives. Many
overweight patients suffer from social stigmatization
and isolation, which subsequently increases morbid-
ity and mortality. In one study, 13% of all women
reported delaying or canceling a doctor’s appoint-
ment because of concerns about their weight (e.g.,
embarrassment, fear of a lecture), while 32% of
those with BMI greater than 27 and 55% with BMI
greater than 35 had done the same [30].

Patient B has several comorbidities, including diabetes,
dyslipidemia, hypertension, and osteoarthritis. She is at
“very high risk” for premature death. Most of these condi-
tions would improve if her weight were reduced.

TREATMENT

The goal of therapy is to reduce body weight as well
as body fat and maintain a lower body weight for
the long term. The rate of weight loss should be 1 to
2 Ibs per week, with a goal of 10% weight loss over
six months. Moderate weight loss, defined as 5% to
10% reduction in baseline weight, is associated with
clinically meaningful improvement in obesity-related
metabolic risk factors and comorbidities, including
improved pancreatic beta-cell function, increased
sensitivity of liver and skeletal muscle to insulin,
and significant reductions in systolic and diastolic
blood pressure [126]. It is important to note that
weight loss as modest as 10 Ibs reduces the risk fac-
tors for several diseases. Such weight loss can lower
blood pressure, lower blood sugar, reduce inflam-
mation, and improve lipid levels. Unfortunately,
most patients believe a weight loss of 30 to 40 lbs is
necessary to medically benefit and become discour-
aged when they do not see such results [31]. Patients
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should set realistic expectations from the start, with
the idea that small losses of 10 Ibs can be considered
successes. Moreover, physicians must emphasize the
importance of long-term weight management and
weight loss rather than short-term extreme weight
reduction.

For high-risk obese persons, sustained moderate
weight loss aids in prevention of disease and larger
relative weight reductions may lead to disease resolu-
tion, Obese patients with impaired glucose tolerance
who received an intensive lifestyle intervention had
a mean weight loss of 5.6 kg at 2.8 years and a 58%
relative reduction in the risk of type 2 diabetes [126].
In a study comparing lifestyle intervention with
bariatric surgery for management of obese patients
(BMI 30 to 40) with type 2 diabetes, the mean
reduction in body weight at three years was 25%
for patients randomized to Roux-en-Y gastric bypass,
and 40% of patients in this cohort experienced
complete or partial remission of diabetes [127].

Of note, weight reduction treatment is not recom-
mended for pregnant women or for patients with
unstable mental or medical conditions. Patients
with terminal illness may also be excluded from
treatment.

Before any treatment plan is attempted, one must
assess the patient’s willingness and motivation. If a
patient is not willing to attempt weight loss, despite
the risks as well as existence of current medical prob-
lems, treatment will be unsuccessful. Patients cannot
be forced to lose weight, nor can they be berated or
shamed into doing it. A productive dialogue focus-
ing on the patient’s goals and the health risks of
being overweight will be the most successful.

In 2000, the National Institutes of Health (NIH)
released guidelines for identification, evaluation,
and treatment of obesity [69]. In this guideline, a
10-step treatment approach was presented. Expand-
ing on these guidelines, in 2013, the American
Heart Association (AHA) and American College
of Cardiology (ACC) released an evidence-based,
peerreviewed guideline for the management of
overweight and obesity in adults [112]. In these
guidelines, the AHA and the ACC recommended

that obesity be classified as a disease and devised a

TEN STEPS TO ASSESSING/TREATING
OVERWEIGHT AND OBESITY IN
THE PRIMARY CARE SETTING

Measure height and weight. Calculate BMIL.
Measure waist circumference.

Assess comorbidities.

Determine if patient should be treated.
Determine if patient is ready and motivated.
Recommend and review diet.

Discuss physical activity and goal.

Review weekly food and activity report.

A AR o S

Consider medications/surgery.

—_
o

. Re-evaluate.

Source: [69] Table 2

treatment plan using a chronic diagnosis manage-
ment model. Both will be discussed in further detail
in this course.

Patient B clearly is seeking guidance. She is interested in
a treatment plan and illustrates this by seeking additional
information despite her failure at past attempts. She must
realize that her weight really does matter and indeed is
already contributing to her morbidity. Her medical condi-
tions are stable. She is eligible and ready for treatment.

The 10-step approach, as shown in Table 2, is rec-
ommended by the NIH in developing an assessment
and treatment plan.

The goal of the 2013 guideline published by
the AHA/ACC was to, using an evidence-based
approach, increase the quality and rigor of the
overweight and obesity treatment guidelines, and
to assist primary care physicians to more aggres-
sively diagnose and treat obesity as a disease. The
guideline consists of a review of assessment methods
and treatment modalities that incorporate the steps
recommended by the NIH in Table 2, but also
includes a comprehensive algorithm that guides
primary care physicians through specific steps,
and references expanded sections describing the
process that should be used to proceed with treat-
ment [112]. The complete guideline with evidence-
based findings, including algorithm, is available at
https://www.ahajournals.org/doi/full/10.1161/01.
cir.0000437739.71477 .ee.
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VARIOUS POPULAR DIETS
Diet Plan Breakdown Mechanism of Action
Atkins/Ketogenic High fat (55% to 65%) Reducing carbohydrates causes ketosis,
Low carbs (<100 g/day) which induces use of excess body fat for fuel
Ornish High complex carbs Low fat (<10%) Reduction in total calories and total fat
Vegetarian
Zone 40% carbs, 30% protein, 30% fat Reduction in total calories causes weight loss
Body-for-Life High protein, moderate carbs, low fat, More steady release of insulin causes less fat
all eaten at same time, with small, deposition
frequent meals
Source: Compiled by Author Table 3

The treatment of obesity includes three types of
therapies:

* Behavioral
e Pharmacologic

e Surgical

BEHAVIORAL

Behavioral therapy includes a combination of diet
and exercise and is the cornerstone of any weight
reduction treatment. Diet and exercise remain a
significant challenge for most adults, as evidenced
by the number of overweight and obese people. Most
adults do not eat nutritiously and do not exercise
regularly. About 26% of adults report engaging in
no physical activity at all in the past month [2].
NHIS data show nearly 47% of adults meeting
neither aerobic nor muscle-strengthening activity
recommendations, with only about 20% of adults
meeting these guidelines [32].

DIET

Reviewing and modifying diet is one of the most
important steps in helping patients lose weight. As
a simple rule, caloric intake should be reduced by
500-1,000 calories per day from a patient’s current
level. Patients with a BMI of 27-35 should reduce
total calories by 300-500 daily; patients with BMI
greater than 35 should reduce total calories by

500-1,000 daily. This reduction will produce the
recommended weight loss of 1 to 2 Ibs per week in
most patients. The recommended number of total
calories will vary depending upon activity level:
1,600 calories for most sedentary women, 2,200
calories for sedentary men or active women, 2,600
calories for active men. To calculate specific caloric
requirements, the following approach is useful:

e First calculate resting energy expenditure

(REE)
— For men: (10 x weight (kg)) +
(6.25 x height (cm)) - (5 x age + 5)

—  For women: (10 x weight (kg)) +
(6.25 x height (cm)) - (5 x age -161)

e Multiply REE by activity factor (AF).

For light activity, AF is 1.5 for women, 1.6 for men.
For high activity, AF is 1.6 for women, 1.7 for men.

In terms of diet specifics, conflicting informa-
tion exists. Many newspapers and magazines offer
detailed articles addressing the successes of indi-
vidual patients on the Atkins diet, the Ornish plan,
the Zone diet, the Body-for-Life program, and oth-
ers (Table 3). Differences among these diets leave
patients confused and discouraged. The Internet
compounds the confusion by providing unfiltered
information and a lack of emphasis on current
research and evidence-based medicine.
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There has been some progress in assessing these
various diets, but without strong evidence in favor of
any particular one. In 2003, a study conducted at the
University of Pennsylvania, supported by the NIH,
concluded that the Atkins diet resulted in greater
weight loss (approximately 4%) at the end of one
year, as well as an improvement in some cardiovas-
cular risk factors [33]. In 2005, researchers at Tufts
University compared the Atkins, Ornish, Weight
Watchers and Zone diets, with weight reduction and
cardiovascular disease reduction as outcomes. (The
Atkins diet restricts carbohydrates, the Zone diet
involves balancing macronutrient intake, the Ornish
diet restricts fat, and the Weight Watchers diet
restricts calories.) After one year, all diets produced
moderate weight loss and improvement in HDL,
C-reactive protein, and insulin levels. Increased
adherence to each diet was associated with increased
weight loss, but overall adherence was low [34]. In
2007, researchers reported on a randomized trial of
the Zone, Atkins, Ornish, and LEARN diets in 311
overweight or obese non-diabetic, premenopausal
women. (The LEARN diet is based on national
nutrition guidelines.) Again, all diets provided
modest weight loss at one year. The Atkins diet
produced the most weight loss, with improvements
in cardiovascular risk factors that were comparable
to or better than the other diets. However, weight
loss trajectories had not stabilized at the end of the
study, suggesting that longer observation might pro-
duce different outcomes [35]. In 2014, researchers
compiled information from 48 randomized trials
regarding the effectiveness of named diet plans,
including Atkins, Ornish, Zone, and others. It was
found that significant weight loss occurred with
any of the diets, with minimal differences between
the amount of weight lost at 6- and 12-month
follow-up. The researchers concluded that, of the
diets reviewed, any diet that an individual will able
to adhere to should be recommended for weight
loss [113]. While information on specific diets is
becoming more consistent, for each diet plan, larger
and longer studies are necessary to assess long-term
benefits and risks.

#61574 Diagnosing and Treating Overweight and Obese Patients

It is important that any diet contain food from all
food groups, so that it remains nutritionally ade-
quate. “Fad diets” typically have nutritional deficien-
cies, and this is one reason why they are potentially
dangerous. For example, high-fat, low-carbohydrate
diets are low in vitamins E and A, thiamin, folate,
calcium, magnesium, and zinc. Low-fat diets are
typically deficient in vitamin B12.

Instead of recommending a specific type of diet,
physicians should encourage patients to focus on
well-balanced meals from the various food groups.
Recommendations from the Institute of Medicine
provide a useful framework, as do the Dietary Guide-
lines for Americans.

Institute of Medicine (IOM)
Dietary Reference Intakes

In 2005, the Institute of Medicine (IOM) issued its
first volume in a series of reports that suggest dietary
reference values for intake of nutrients. This project
was released by the Standing Committee on the
Scientific Evaluation of Dietary Reference Intakes
of the Food and Nutrition Board from the IOM,
a division of the National Academies. The report
establishes the Dietary Reference Intakes (DRIs) for
energy and macronutrients: carbohydrates, fiber, fat,
fatty acids, cholesterol, protein, and amino acids.
A synopsis of the main findings follows. The full
report, with the detailed rationale used to establish
each guideline/recommendation, can be accessed

online at https://www.nap.edu/read/10490/chap-
ter/1.

The following ranges are recommended for percent-
age of daily caloric intake [36]:

* Carbohydrates: 45% to 65%

e Sugars: 25%

* Fats: 20% to 35%

*  Protein: 10% to 35%
(dietary protein should be 0.8 g/kg/day)
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e Fiber:

— Men younger than 50 years of age:
38 grams per day

—  Women younger than 50 years of age:
25 grams per day

— Men older than 50 years of age:
30 grams per day

—  Women older than 50 years of age:
21 grams per day

The report distinguishes the different types of fat.
Saturated fat and trans fatty acids typically raise the
amount of LDL in the bloodstream. Because this
type of fat has little value, there is no recommended
intake requirement, and people should be advised
to keep consumption as low as possible. Sources
include meat, poultry, baked goods, and dairy
products, as well as some vegetable sources, such as
coconut and palm oils.

In contrast to saturated fat, monounsaturated and
polyunsaturated fat reduce blood cholesterol levels.
As much as possible, one should replace saturated fat
with unsaturated fat. Two types of polyunsaturated
fat are critical elements of a healthy diet because
they are not synthesized in the body. These are
omega-3 and omega-6. Omega-3, or alpha-linolenic
acid, consumption should be 1.6 g for men and 1.1
g for women; omega-6, or linoleic acid, consumption
should be 17 g for men and 12 g for women daily.
Sources of monounsaturated fat include plants,
peanuts, avocado, and canola oil. Sources of poly-
unsaturated fat include safflower, sunflower, corn,
and soybean oils. Omega-3 fatty acids are found in

oily fish and flaxseed.

An interactive dietary reference intake calculator
is available at https://www.nal.usda.gov/human-
nutrition-and-food-safety/dri-calculator. Height,
weight, age, and activity level are inputted into the
calculator, and a complete individualized profile
of caloric needs—plus vitamin, mineral, and water
intake—is outputted for the patient.

Dietary Guidelines for Americans, 2020-2025

The 2020-2025 Dietary Guidelines for Americans rec-
ommends a healthy eating pattern to “help people
achieve and maintain good health and reduce the
risk of chronic diseases throughout all stages of
the lifespan” [70]. Decreased caloric intake with
increased exercise is suggested for people who need
to lose weight, with the goal of slow and steady
weight loss over time. The 2020-2025 Dietary
Guidelines for Americans features four new overarch-
ing guidelines that provide a flexible framework for
encouraging individuals and other areas of society to
assist in making healthier food choices throughout
life. These guidelines use a social-ecologic model for
food and physical activity choices that acknowledge
individual preference, cultural differences, tradi-
tional food choices, and individual budget. The four
overarching guidelines are [70]:

e Follow a healthy dietary pattern at every
life stage. At every life stage—infancy,
toddlerhood, childhood, adolescence,
adulthood, pregnancy, lactation, and
older adulthood—it is never too early
or too late to eat healthfully.

e Customize and enjoy nutrient-dense food
and beverage choices to reflect personal
preferences, cultural traditions, and
budgetary considerations. A healthy dietary
pattern can benefit all individuals regardless
of age, race, or etSicity, or current health
status. The Dietary Guidelines provides a
framework intended to be customized to
individual needs and preferences, as well
as the foodways of the diverse cultures in
the United States.

e Focus on meeting food group needs with
nutrient-dense foods and beverages, and
stay within calorie limits. An underlying
premise of the Dietary Guidelines is that
nutritional needs should be met primar-
ily from foods and beverages—specifically,
nutrient-dense foods and beverages.
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* Limit foods and beverages higher in added
sugars, saturated fat, and sodium, and limit
alcoholic beverages. At every life stage,
meeting food group recommendations,
even with nutrient-dense choices, requires
most of a person’s daily calorie needs and
sodium limits. A healthy dietary pattern
doesn’t have much room for extra added
sugars, saturated fat, or sodium or for
alcoholic beverages.

Specific recommendations for adults, based on a
“reference diet” of 2,000 calories per day, include

[70]:

*  Two cups of fruit and 2% cups of vegetables
per day, with an emphasis on high-fiber
choices; weekly recommendations are 1%2
cups/week of dark green vegetables, 52
cups/week of red/orange vegetables, 1¥2
cups/week of beans/lentils/peas, 5 cups/
week of starchy vegetables, and 4 cups/
week of other vegetables

* Six ounce-equivalent of grains, with at
least half of all grain products consumed
coming from whole grains

* 3 cups per day of fat-free or low-fat milk
or equivalent dairy products

* 5V5 ounces of protein/day, including 8
ounces of seafood per week; 26 ounces
of meat, poultry, and eggs per week; and
5 ounces of nuts, seeds, and soy products

e 12 g of oils per day, with a focus on healthy
oil choices

e Less than 12% of calories from other uses,
including alcohol, saturated fats, and added
sugars

e Less than 2,300 mg (approximately 1 tsp
of salt) of sodium per day for individuals
14 years of age and older

#61574 Diagnosing and Treating Overweight and Obese Patients

The USDA’s MyPlate plan and the DASH diet both
fulfill the Guidelines’ recommendations. MyPlate
is an individualized guide for healthy eating based
on age, sex, height, weight, and physical activity
level. Patients can create their own MyPlate plans at
https://www.myplate.gov. The DASH diet (Dietary
Approaches to Stop Hypertension) was originally
developed as a method to prevent and treat hyperten-
sion, but it provides a balanced diet that is appro-
priate for most adults. Patient-friendly information
about the DASH diet is available at https://www.
nhlbi.nih.gov/health-topics/dash-eating-plan.

PHYSICAL ACTIVITY

Patients must keep in mind that as they change their
diet and begin to lose body weight, body fat and lean
body mass also decrease. The optimal goal of therapy
is to maximize loss of body fat and minimize loss of
lean body mass.

Exercise increases energy expenditure, and regular
physical exercise is an important predictor of long-
term weight maintenance. It is as important as diet,
and patients should understand this point. Several
studies have shown that patients who diet and
exercise regularly are much more likely to maintain
weight loss than those who simply change their diet.
Multiple studies have demonstrated that a program
of diet and exercise can reduce the number of per-
sons who progress from impaired glucose tolerance

to frank diabetes by 50% or more [37; 38; 39; 40].

As noted earlier, approximately 26% of American
adults rarely (or never) exercise [2]. There are numer-
ous reasons for this, including lack of interest, com-
peting demands for leisure time, lack of knowledge
of proper tecSique, and fear of injury. Compound-
ing this problem, in a 2001 survey, it was found that
only 28% of subjects reported receiving advice from
their physicians to increase their physical activity
[41]. Of the individuals who received advice, only
38% (or 11% total group) received help formulating
a specific activity plan, and 42% received follow-up
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support. As noted, in 2013, the AHA/ACC pub-
lished obesity guidelines that specifically detail how
primary care physicians can incorporate assessment
and treatment for overweight and obesity into daily
practice [112]. The recommendation to consider
obesity as a disease and provide an algorithm for
assessment and treatment was made due to contin-
ued undertreatment noted during systematic reviews

in 1998 and 2005 [69; 112].

CDC Physical Activity Recommendations

According to the CDC, adults should engage in
at least 150 minutes of moderate-intensity aerobic
activity (e.g., brisk walking) or 75 minutes/week of
vigorous-intensity exercise (e.g., jogging, running)
every week, combined with muscle-strengthening
activities that work all major muscle groups (legs,
hips, back, abdomen, chest, shoulders, and arms)
two or more days per week for moderate health
benefits [83]. (Note: A weekly workout can include
a mix of exercise intensity equal to the given recom-
mendations.) For increased health benefits, moder-
ate-intensity aerobic exercise should be doubled to
300 minutes per week [83].

U.S. Health and Human Services
Physical Activity Recommendations

The 2020-2025 Dietary Guidelines for Americans
include recommendations for physical activity simi-
lar to the CDC recommendations [70; 83]. It should
be emphasized that usual daily activities at work or
around the house should not be counted towards
patients’ exercise goals, but that these should con-
tinue in addition to exercise. Adults require at least
150 to 300 minutes of moderate-intensity aerobic
activity (e.g., brisk walking, fast dancing) each week.
[t is also recommended that adults engage in muscle-
strengthening activity (e.g., lifting weights, push-ups)
at least two days each week [70].

American Heart Association
Physical Activity Recommendations

In 2007, the AHA released guidelines for physical
activity, in partnership with the American College
of Sports Medicine (ACSM) [43]. These guidelines
are intended to clarify recommendations originally
released in 1995 by the ACSM and the CDC. For
healthy adults 18 to 65 years of age, the AHA and
ACSM recommend:

*  Moderate-intensity aerobic activity on five
days per week for 30 minutes or more, or
vigorous-intensity aerobic activity on three
days per week for 20 minutes or more.

e Resistance or strength training, or activity
that improves strength and endurance,
at least twice a week.

* Vigorous- and moderate-intensity activity
can be combined to meet the goals. For
example, a brisk half-hour walk twice a week
plus a 20-minute jog twice a week fulfills the
recommendations. Moderate-intensity bouts
of exercise lasting at least ten minutes can
be added together over the course of a day.
Activities of daily living, such as household
chores, do not count toward the goals.

e Strength training should include 8 to 10
exercises using the major muscle groups
on two or more non-consecutive days.
Weights should allow 8 to 12 repetitions
before fatigue.

The AHA and ACSM also offer specific recommen-
dations for older adults [44]. Aerobic and strength
training goals are the same, although the guidelines
note that the same exercise may be “moderate” for
some older adults and “vigorous” for others, depend-
ing on baseline fitness level. Additional recommen-
dations include:

* Exercises to promote flexibility, for
at least 10 minutes two days a week.

e Balance-improving exercises for adults

at risk of falls.
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* Integration of preventive and therapeutic
recommendations, so as to accommodate
illness or restrictions on movement while
avoiding a sedentary lifestyle.

Encouraging Physical Activity

The key is to make physical activity a part of everyday
life by encouraging patients to choose activities of
interest. Exercise should not be a chore, but rather
an enjoyable activity that people look forward
to. This may be light jogging, dancing, vigorous
walking, or perhaps swimming for patients with
arthritis. Patients should be encouraged to surround
themselves with people supportive of exercise, who
may join them in this activity. Patients should also
consider varying their routine so they do not get
bored. One study demonstrated that women older
than 50 years of age who spent approximately 2.5
hours per week walking briskly reduced their risk
of cardiovascular disease by 30% [45]. For patients
with chronic renal insufficiency, resistance training
has been shown to be effective against the catabolism
of a low-protein diet and uremia [46)].

It is also recommended that patients self-monitor.
This entails keeping a diary of caloric intake and
physical activity. Such a log encourages adherence,
and most patients can see some success by noting
their daily progress over time. They should bring this
log to each visit, which should be one to two times
per month early on. Physicians should review this
diary with patients to ensure that they are properly
following a structured program. Some patients will
need closer monitoring, depending on cardiac risk
and the presence of other medical conditions.

Although behavioral strategies can be effective,
weight regain is common. Patients typically regain
weight after leaving a structured program. Patients
must understand that these changes must become
their daily lives. They should change slowly, choos-
ing foods and activities they can enjoy. They need to
understand that occasional setbacks may occur, and
that instead of becoming frustrated they should try
to remain focused on long-term goals. Permanent
lifestyle changes remain one of the most difficult

#61574 Diagnosing and Treating Overweight and Obese Patients

interventions to implement. Patients need support,
positive feedback, continual encouragement, and
reinforcement.

Patient B should be counseled to adopt a diet and exercise
regimen. She needs to decrease her calories by 500 calories
per day and distribute her calories to 45% to 65% carbo-
hydrates, 25% sugar or less, 20% to 35% fat, and 10%
to 35% protein. She should choose an exercise program she
enjoys—perhaps swimming, which would not only cause
less stress on her joints but may also improve her arthritis.
She should start slowly, 10 to 20 minutes several times
a week, gradually building up to one hour, five or more
times per week.

PHARMACOLOGIC AGENTS

Pharmacotherapy should only be used as an adjunct
to lifestyle modification, including calorie restriction
and increased physical activity. It should not be used
as a primary treatment option or by people who are
unwilling to make behavioral changes. Rather, if
lifestyle changes do not promote weight loss after six
months, drugs should be considered. Most drugs are
recommended for use in patients with a BMI>30 or
in those with a BMI >27 and comorbidities such as
type 2 diabetes, hypertension, or sleep apnea [128].
Many pharmacotherapies combined with exercise
and lifestyle modification are effective in achieving
meaningful weight reduction; the more elusive goal
has been maintenance of healthy weight required
to alleviate comorbidities (e.g., type 2 diabetes) and
prevent potential complications (e.g., cardiovascular
disease) of obesity.

The Department of Veterans Affairs and
the Department of Defense suggest offering
prescribed pharmacotherapy (specifically

comeesnsen LiTaglutide, naltrexone/bupropion, orlistat,

REcomeTCt v OT phentermine/topiramate) for long-term

weight loss in patients with a BMI >30 and
for those with a body mass index >27 who also have
obesity-associated conditions, in conjunction with a
comprehensive lifestyle intervention.

(https://www.healthquality.va.gov/guidelines/CD/
obesity/VADoDObesityCPGFinal5087242020.pdf.
Last accessed January 18, 2024.)

Strength of Recommendation: Weak for
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As of 2014, four drugs (orlistat, phentermine/topi-
ramate, liraglutide, and bupropion/naltrexone) were
approved by the U.S. Food and Drug Administration
(FDA) for long-term weight loss. Orlistat is available
either by prescription (brand name Xenical) or over
the counter (brand name Alli). Phentermine/topira-
mate (brand name Qsymia), liraglutide (brand name
Saxenda), and bupropion/naltrexone (brand name
Contrave) are available by prescription only. These
weightloss agents work by suppressing appetite or
blocking pancreatic lipase.

Orlistat is a gastrointestinal and pancreatic lipase
inhibitor that interferes with hydrolysis of dietary
triglyceride and fatty acid absorption by the intestine
[129]. It causes weight loss by blocking absorption
of up to one-third of ingested fat. It is typically
used with a reduced calorie diet with about 30% of
calories from fat. Because absorption of fat-soluble
vitamins can be affected, patients are advised to take
a multivitamin daily. Several clinical studies have
shown that when orlistat is combined with a low-
calorie, low-fat diet, it increases weight loss compared
with a placebo and low-calorie, low-fat diet. For
example, in a randomized controlled trial conducted
in Europe, patients using orlistat and eating a low-fat
diet experienced a weight loss of 10.2% compared to
6.1% in the control group at one year [47]. In this
study, total cholesterol, LDL, LDL/HDL ratio, and
glucose showed a significant reduction. At year two,
patients who continued with orlistat regained half
as much weight as those patients who switched to
placebo. In another randomized trial, patients using
orlistat with a low-calorie diet experienced a loss of
8.5% of their initial body weight, compared with
5.4% in the placebo group [48]. Moreover, 35% of
patients using orlistat lost at least 5% of body weight,
compared with 21% in the placebo group; 28% lost
10% of body weight compared with 17% in control
group. In a randomized controlled trial conducted
in the United States, patients treated with orlistat
lost an average of 15 lbs versus 8 Ibs in the control

group [49]. More patients in the experimental group
lost 5% of initial weight than those in the control
group, and 34% of patients using orlistat sustained
the weight loss at two years versus 24% in the con-
trol group.

Orlistat is contraindicated in patients with chronic
malabsorption syndrome or cholestasis, and it
should be used with caution in patients taking cyclo-
sporine. Side effects of orlistat include, but are not
limited to, steatorrhea, incontinence, and diarrhea.
Dietary supplementation with fat-soluble vitamins
is recommended. Cases of acute kidney injury from
oxalate crystal deposition have been reported in 2%
of patients within one year of initiating orlistat [128].
Renal function should be monitored in patients
receiving orlistat, particularly those at increased
risk because of age or pre-existing renal dysfunction.
Rarely, patients taking orlistat have developed severe
liver injury, and this risk should be weighed against
potential benefits [71].

In 2012, the FDA approved phentermine/topira-
mate, one of the first new weight-loss mediations in
more than a decade [98]. Phentermine/topiramate
(extended-release) combines an anorexiant and an
anticonvulsant to improve short-term weightloss
outcomes in patients who have already attempted
lifestyle changes (i.e., calorie-restricted diet and
increased physical activity) [95]. Eligible patients will
have a BMI >30 or a BMI >27 with a weight-related
comorbidity [98]. In two randomized, placebo-con-
trolled trials involving approximately 3,700 obese
and overweight patients, phentermine/topiramate
was found to be effective and safe if used correctly
[98]. After one year, patients taking phentermine/
topiramate experienced 6.7% (at the recommended
dose) to 8.9% (at the highest dose) greater weight
loss compared to those taking placebo. More than
60% of participants taking phentermine/topiramate
recorded at least a 5% decrease in their body weight,
compared to only 20% of the placebo group [98].
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The recommended initial dose of phentermine/
topiramate is 7.5 mg phentermine/46 mg topiramate
extended-release once per day [98]. If weight reduc-
tion is <3% at 12 weeks, the dose may be titrated
to a maximum of 15 mg/92 mg. The medication is
contraindicated in persons with glaucoma, uncon-
trolled hypertension, or hyperthyroidism, and is not
recommended for patients with a recent history of
stroke or heart disease [98; 128]. It is also terato-
genic, with proven fetal defects with first trimester
exposure. Therefore, all women of childbearing
age should use effective contraception consistently
while taking the drug and have documented proof
of a negative pregnancy test prior to the initiation
of treatment and every month thereafter [98].

In 2014, combination bupropion/naltrexone was
approved as a treatment option for chronic weight
management [99]. Studies show that these drugs are
effective in improving the percentage of total body
weight lost compared to placebo [84; 99]. The dos-
age is gradually titrated up, starting with one tablet
(naltrexone 8 mg/bupropion 90 mg) once daily in
the morning for one week and increasing one daily
tablet each week for four weeks. The maintenance
dose is two tablets twice daily [71]. If 5% of initial
body weight has not been lost after 12 weeks, the
medication should be discontinued.

Any patient taking bupropion should be carefully
monitored for suicidal ideation and behaviors [99].
This medication may also increase blood pressure
and heart rate and is contraindicated in patients
with hypertension. It also should be avoided in
patients with opioid dependence, a history of sei-
zures, or who are pregnant.

When pharmacotherapy is effective, weight loss
should exceed 2 kg (4.4 1bs) during the first month
and weight should decrease by about 5% of base-
line within six months. Pharmacotherapy should
be discontinued if weight loss is not achieved. In
cases in which the therapeutic goal includes signifi-
cant metabolic improvement in addition to weight
loss (e.g., a patient with type 2 diabetes), failure to
achieve a 5% decline in weight at three months war-
rants consideration of alternative pharmacotherapy

or bariatric surgery [129]. When it is successful,
pharmacotherapy with orlistat may be continued
past one year; data is currently available to four years
with orlistat [71]. Patients should keep in mind that
weight loss typically stabilizes after six months of
treatment, and weight gain can occur when phar-
macologic therapy is discontinued.

In 2014, researchers conducted a systematic review
to compare available FDA-approved drugs for
short- and long-term weight loss using existing
meta-analyses, systematic reviews, and randomized,
placebo-controlled trials [114]. Combined with
prescribed lifestyle changes, weight loss was noted
at one year at approximately 3% for both orlistat
and lorcaserin, and 9% for maximum-dose phen-
termine/topiramate compared with placebo [114].
Clinically meaningful weight loss (defined as >5%
of initial weight in one year) was 37% to 47% for
lorcaserin, 35% to 73% for otlistat, and 67% to 70%
for maximum-dose phentermine/topiramate [114].
There were no short-term weight loss drugs that met
the inclusion criteria for the analysis. Additional
research, with the inclusion of the two more recently
FDA-approved drugs (bupropion/naltrexone and
liraglutide) is required to provide more information
on the drug that provides the greatest efficacy [114].

Several drugs are approved for short-term use in
obese patients. These include sympathomimetic
agents such as benzphetamine, methamphetamine,
phentermine, phendimetrazine, and diethylpropion
[71; 114]. Data on long-term safety have not been
demonstrated. Given that weight loss therapy is
focused on long-term success, use of these drugs
is rarely recommended. Leptin resistance may be
a contributing factor to obesity in some cases, and
leptin is being explored as a possible treatment.

The cannabinoid receptor antagonist rimonabant,
which acts as an appetite suppressant, has shown
promise for weight loss. It is currently available in
Europe. However, the FDA declined to approve this
drug for use in the United States, citing concerns
about the risk-benefit profile and the need for more
data. In the future, rimonabant or similar drugs may
become available in the United States.
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Two additional drugs, silbutramine in 2010 and
lorcaserin in 2012, initially received FDA approval
for weight management but were later withdrawn
because of safety issues. Randomized controlled
trials supported the efficacy of sibutramine for short-
term weight loss; however, there was some concern
regarding the cardiovascular risk profile associated
with the medication [50; 51; 52]. Postmarketing data
indicated that patients with existing cardiovascular
disease on long-term sibutramine therapy had an
increased risk of nonfatal myocardial infarction and
stroke [53]. As a result, the manufacturer (Abbott
Laboratories) responded to an FDA request by vol-
untarily removing the agent from the U.S. market
in 2010 [72]. Lorcaserin was voluntarily withdrawn
from the market by the manufacturer in 2020 due
to results from safety clinical trials showing an
increased occurrence of cancer [95]. Other previ-
ously available drugs included dexfenfluramine and
fenfluramine. Both have been withdrawn from the
market due to either increased risk of pulmonary
arterial hypertension or valvular heart disease.

Glucagon-Like Peptide-1

(GLP-1) Receptor Agonists

Glaucon-like peptide-1 (GLP-1) is an incretin meta-
bolic hormone secreted in the intestinal tract, pan-
creas, and central nervous system (predominantly
the brainstem). GLP-1 has several physiologic effects
important for energy balance, regulation of glucose,
and control of appetite and food intake [65]. Eating
food triggers the release of GLP-1, which in turn
inhibits glucagon secretion, promotes insulin pro-
duction, and prompts feelings of fullness (satiety)
via central effects on neural pathways [66]. Thus,
GLP-1 has an important role in facilitating and
maintaining healthy body weight. GLP-1 exerts its
action through a single GLP-1 receptor that is widely
expressed in human tissues. In the past decade,
analogs of the GLP-1 receptor (GLP-1 agonists) have
been developed that mimic the action and prolong
the effects of GLP-1. Compared with native GLP-1,
which has a short halflife (1.5 to 2 minutes), GLP-1

agonists have a longer half-life (hours to days), per-
mitting augmentation of GLP-1 physiologic effects
and engendering intense interest in GLP-1 agonists
as therapeutic agents for long-term weight control
and prevention of obesity-related comorbidities.

Studies in human volunteers have shown that acti-
vation of GLP-1 receptors, whether by endogenous
GLP-1 or GLP-1 agonists, has several important
effects conducive to weight management in obese
and overweight persons. GIP-1 infusion in the fast-
ing state prompted a sensation of fullness (satiety)
and diminished the perception of hunger, findings
which correlated with reduced brain activation in
the amygdala, caudate, and cortical brain centers
[65]. When eating a meal, administration of a GLP-1
has been shown to reduce food intake and attenuate
brain activation to pictures of food in obese persons
and those with heightened sensitivity to food cues
[65]. A randomized, placebo-controlled trial found
that compared with placebo, a GLP-1 agonist (lira-
glutide) enhanced satiation (maximum tolerated
intragastric volume) and delayed gastric emptying of
solids by 70 minutes vs. 4 minutes at five weeks [67].
Post-hoc analysis showed that delayed gastric empty-
ing of solids at 5 weeks correlated with significantly
greater weight loss in the liraglutide group than in
the placebo group at 5 weeks and 16 weeks.

As of January 2024, two GLP-1 agonists, liraglutide
and semaglutide, have received FDA approval for
chronic weight management in obese and overweight
patients with or without diabetes. A third drug, tirz-
epatide, which is a dual-action combination agent
(GLP-1 agonist with a glucose-dependent insulino-
tropic polypeptide) has also received FDA approval.
Tirzepatide exhibits enhanced activity in regulating
glucose-dependent insulin release and may have an
advantage managing patients with type 2 diabetes
and obesity. When using any one of these drugs for
weight management, gradual dosage escalation over
16 to 20 weeks is necessary to reduce likelihood of
adverse effects.
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Liraglutide

In 2014, the GLP-1 receptor agonist liraglutide was
approved by the FDA for chronic weight manage-
ment. Traditionally used to treat diabetes, liraglutide
also aids in appetite suppression and weight loss
[109]. The dosage of liraglutide used for weight
management (3 mg) differs from the dose used in
diabetes medication regimens (1.8 mg), and the
safety and efficacy of this higher dose for the treat-
ment of diabetes is uncertain [109]. Liraglutide is
administered subcutaneously, and when used for
management of obesity, it should be initiated at
0.6 mg once daily and escalated weekly by 0.6 mg
up to 3 mg [128]. Common side effects are nausea
(25%), vomiting (12%), diarrhea (11.6%), constipa-
tion (11%), and dyspepsia (6.4%). A meta-analysis
found that liraglutide has the highest probability of
discontinuation due to side effects (13% of patients)
among all FDA-approved medications for obesity
[128]. This medication is contraindicated in those
with a personal or family history of thyroid cancer.

Patients with type 2 diabetes and high cardiovascular
risk randomized to treatment with liraglutide had
a 22% decrease in cardiovascular mortality and
15% decrease in all-cause mortality compared with
placebo after 3.8 years [128]. Among adolescents
with obesity, liraglutide plus lifestyle therapy was
two times more effective than lifestyle therapy alone
(43.3% vs. 18.7%) in reducing BMI by 5%, and three
times more effective (26% vs. 8%) in reducing BMI

by 10% [130].

Semaglutide

In 2021, the FDA approved semaglutide injection
for chronic weight management in adults with obe-
sity (BMI >30), or overweight (BMI >27) with at least
one additional weight-related comorbidities (e.g.,
hypertension, type 2 diabetes, hyperlipidemia) [133].
Semaglutide is a GLP-1 receptor agonist intended
for use in combination with lifestyle changes. For
weight management, the dosage of semaglutide is
2.4 mg subcutaneously administered weekly [133].

In one study involving 1,961 obese or overweight
adults who did not have diabetes, once weekly
semaglutide was associated with an average weight
loss of 15.3 kg after 68 weeks, compared with 2.6
in the placebo group [134]. More participants in
the semaglutide group than in the placebo group
achieved weight reductions of 10% or more (69.1%
vs. 12%) and 15% or more (50.5% vs. 4.9%) at week
68. Mild-to-moderate nausea and diarrhea were the
most common adverse events with semaglutide and
subsided over time [134]. Compared with placebo,
weight loss with semaglutide was accompanied by
greater improvements in cardiometabolic risk fac-
tors, including reductions in waist circumference,
blood pressure, glycated hemoglobin levels, and
lipid levels.

In a separate phase 3 clinical trial among adolescents
(12 to <18 years of age) with obesity (BMI in the
95th percentile or higher), treatment with weekly
semaglutide plus lifestyle intervention resulted in a
greater reduction in BMI than lifestyle intervention
alone [93]. The mean change in BMI at week 68
was -16.1% with semaglutide and 0.6% with pla-
cebo. A total of 95 of 131 participants (73%) in the
semaglutide group had weight loss of 5% or more,
compared with 11 of 62 (18%) in the placebo group.
Among participants in the semaglutide group, a loss
of body weight of at least 10% occurred in 62% and
of least 15% in 53%, compared with 8% and 5%,
respectively, among those in the placebo group [93].

Results of a multicenter randomized, placebo-con-
trolled trial has demonstrated that treatment with
semaglutide diminishes excess cardiovascular risk
associated with obesity and overweight in patients
who have no history of diabetes. The study, which
enrolled 17,610 participants with a BMI of 27 or
greater and preexisting cardiovascular disease, found
that weekly subcutaneous simaglutide at a dose
of 2.4 mg for a mean duration of 33 months was
associated with a 20% reduction in the incidence
of a composite of death from cardiovascular causes,
nonfatal myocardial infarction, and nonfatal stroke,
compared with placebo [94].
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Evidence suggests semaglutide may also be effective
in alleviating symptoms and signs of heart failure
with preserved ejection fraction associated with obe-
sity. In a randomized, placebo-controlled trial involv-
ing obese patients with this syndrome, once weekly
semaglutide achieved larger reductions in heart
failure-related symptoms and physical limitations,
increased functional capacity, and more weight loss
than placebo (-13.3% vs. -2.6%) at 52 weeks [106].
The mean percentage change in C-reactive protein
(surrogate for ambient inflammation) was -43.5%
with semaglutide and -7.3% with placebo. The
authors note that the magnitude of improvement in
physical function observed in the semaglutide group,
as measured by the sixminute walk distance, was
greater than or equal to results reported in studies
designed to investigate outcomes of exercise training
in in patients with heart failure [106].

Tirzepatide

In 2022, the FDA approved weekly tirzepatide
injection for the treatment of type 2 diabetes [135].
In studies of the drug’s efficacy in lowering blood
glucose levels, patients were also found to experi-
ence significant weight loss; in one clinical trial, the
average weight loss with tirzepatide was 15 pounds
more than placebo when neither were used with
insulin and 23 pounds more than placebo when
both were used with insulin [135]. In a study of
2,539 obese adults without diabetes, after 72 weeks
of treatment, the mean percentage change in weight
72 was —15.0% for those receiving 5-mg tirzepatide,
-19.5% for those receiving 10-mg tirzepatide, and
-20.9% for those receiving 15-mg tirzepatide; the
percent change among those who received placebo
was =3.1% [136]. Additional trials are underway to
assess the potential role of tirzepatide in the treat-
ment of obesity.

In November 2023, the FDA approved tirzepatide
injection for chronic weight management in adults
with obesity (BMI >30) or overweight (BMI >27)
with at least one weight-related condition (e.g., high
blood pressure, type 2 diabetes, hyperlipidemia)
[107]. Effectiveness of tirzepatide for weight manage-
ment was established in two randomized, placebo-

controlled trials conducted for 72 weeks’ duration,
each demonstrating significant reduction in body
weight compared with placebo. This approved tirz-
epatide formulation (Zepbound) is administered
weekly; the dosage must be increased gradually over
four to 20 weeks to achieve the target dosage of 5 mg,
10 mg, or 15 mg once weekly [107]. The maximum
dosage is 15 mg once weekly.

Practical Considerations
for GLP-1 Agonist Therapy

Clinical trial experience has shown that mild-to-
moderate adverse effects occur commonly with
GLP-1 agents but resolve in time and can be mini-
mized by gradual dosage escalation over 16 to 20
weeks’ time. The most common side effects are
gastrointestinal, including nausea, vomiting, diar-
rhea, and abdominal discomfort. Less common but
more serious adverse effects observed in large clinical
trials include symptomatic gall bladder/biliary tract
disease (2.5%) and pancreatitis (0.2%) [66; 134].
GLP-1 agonists are known to cause mild inhibition
of gall bladder emptying and biliary tract peristalsis.
To ensure compliance and maximum therapeutic
success, treatment of obesity with GLP-1 agonists
should always be initiated slowly with gradual dosage
escalation and careful follow-up, including patient
education and reassurance as to anticipated (and
likely self-limited) adverse effects. Other suggestions
for a successful treatment strategy include a multi-
disciplinary approach with telephone surveillance;
avoiding high-fat foods and utilizing frequent small
meals; a one-week dose pause when adverse effects

do arise [108].
SURGICAL OPTIONS

Surgery offers the most effective intervention for
reducing the long-term complications of obesity
and related metabolic disorders such as diabetes [17;
131]. High morbidity and mortality rates are associ-
ated with severe obesity (BMI >40) and with a BMI
of 35 to 39 in the presence of a coexisting condition.
With refinement in surgical tecSique and growing
evidence of safety and efficacy, bariatric surgery has
become increasingly common over the past decade.
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In 1998, there were 13,386 procedures; by 2004,
nearly 136,000 bariatric surgeries were performed
[55; 85]. Since then, the number has continually
increased, with approximately 262,893 surgeries
performed in 2021 [104]. Only 1% of the extremely
obese population undergoes bariatric surgeries each
year [85; 86; 87]. In 2008, 90.2% of bariatric surger-
ies were performed laparoscopically, compared with
20.1% in 2003. Surgical procedures for overweight
and obese patients include:

* Gastric bypass

e Qastric banding

*  Vertical banded gastroplasty
e Sleeve gastrectomy

* Intestinal bypass

The American Society for Metabolic and Bariatric
Surgery (ASMBS) and the Society of American Gas-
trointestinal Endoscopic Surgeons have reaffirmed
the 1991 National Institutes of Health guideline,
which states that surgery is indicated for adult
patients with a BMI greater than 40 or greater than
35 with significant comorbid conditions and who
can demonstrate that dietary attempts at weight loss
have failed [56; 57]. In 2022, guidelines from the
International Federation for the Surgery of Obesity
and Metabolic Disorders (IFSO) and ASMBS were
released establishing the criteria for candidates for
bariatric surgery as BMI >35, regardless of presence,
absence, or severity of obesity-related complication,
or BMI >30 in patients with type 2 diabetes [96]. Fur-
ther, surgery should also be considered in patients
with BMI 30-35 who do not achieve substantial or
durable weight loss or obesity-related complication
improvement nonsurgically. In 2019, the AACE/
TOS/ASMBS/Obesity Medicine Association
(OMA)/American Society of Anesthesiologists
(AASA) guidelines further added a recommenda-
tion that the BMI requirement for bariatric surgery
should be adjusted for etSicity (e.g., 18.5 to 22.9 is
normal range, 23 to 24.9 is overweight, and >25 is
obesity for Asian patients) [97]. The 2022 ASMBS
guideline recommends BMI thresholds be adjusted
in Asian populations, and those with BMI >27.5
should be offered surgery [96].
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The American Society of Metabolic and
Bariatric Surgery (ASMBS) and International
Federation for the Surgery of Obesity and
Metabolic Disorders assert that metabolic
EVIDENCE-BASED
pracice  — and bariatric surgery is recommended for

RECOMMENDATION
individuals with a BMI >35, regardless of
presence, absence, or severity of comorbidities.

(https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC9834364. Last accessed January 18, 2024.)

Level of Evidence: Expert Opinion/Consensus
Statement

In 2016, 45 professional societies, including the
American Diabetes Association, issued a joint
statement that metabolic surgery should be consid-
ered for patients with type 2 diabetes and a BMI
30.0-34.9 if hyperglycemia is inadequately con-
trolled despite optimal treatment with either oral
or injectable medications [98].

Bariatric surgery for patients older than 60 years of
age has typically not been recommended. Patients
should be thoroughly screened for a willingness to
make lifestyle changes, as well as for any psychologic
disorders that would impair a successful postop-
erative course. Surgical treatment is not a cosmetic
procedure. It does not involve the removal of adipose
tissue by suction or excisions; rather, it involves
reducing the size of the stomach, with or without a
degree of malabsorption.

In addition to those patients identified in the 1991
guideline, the Society of American Gastrointestinal
Endoscopic Surgeons indicates that other well-
selected patients may benefit from laparoscopic
bariatric surgery [57]:

* Individuals with BMI 30-35

e Patients older than 60 years of age

e Select adolescents

Adolescent bariatric surgery (in patients younger
than 18 years of age) has been proven effective but
should be performed in a specialty center. Patient

selection criteria should be the same as used for
adult bariatric surgery.
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Research supports the effectiveness of bariatric sur-
gery for weight loss, and although more outcome
data have been made available since the 2000s,
additional studies are required to prove long-term
outcomes [91; 115]. In the Swedish Obese Subjects
(SOS) study, a large, prospective, controlled trial of
bariatric surgery (fixed or variable banding, verti-
cal banded gastroplasty, or gastric bypass), average
weight loss in surgical patients was 16% at 10 years
compared to a 1.6% weight gain in controls [58]. A
2005 Cochrane Review, which included earlier SOS
results as well as multiple other studies, noted that
evidence was limited (largely due to study design),
but that surgery appeared to be more effective than
conventional treatment [59]. A meta-analysis pub-
lished in 2004 in JAMA concluded that mean excess
weight loss was 61.2% for bariatric surgery patients,
with some variation among types of surgery [60].
One long-term systematic review used MEDLINE
and Cochrane databases to analyze research from
1946 to 2014 and found that there is still insufficient
long-term patient follow up needed to minimize
biased results. In this review, it was found that gas-
tric bypass has better outcomes than gastric band
procedures; however, there was insufficient evidence
regarding other types of bariatric procedures, includ-
ing gastric sleeve [115].

It also appears that weight loss following bariatric
surgery may be more sustainable than weight loss
by conventional means. While weight regain often
occurs within a few months to years after behavioral
or pharmacologic treatment, studies show that
weight loss can be sustained for many years after
surgery [55]. A large, single-center follow-up study
of laparoscopic adjustable gastric banding patients
showed the band was intact in 78% of patients
beyond the 10-year follow-up, with a mean excess
weight loss of 47% [103]. At the 16-year mark,
patients had an excess weight loss of 62%. The
authors of the study reviewed other literature and
noted a similar substantial long-term weight loss
with other bariatric surgeries as well.

Although bariatric surgery is not without risk, there
is evidence that it can reduce overall morbidity
and mortality in obese patients. In a cohort study
comparing 1,035 bariatric surgery patients with
5,746 age- and gender-matched controls, the surgery
patients had significant reductions in the risk of
cardiovascular disease, cancer, endocrine disorders,
infections, and psychiatric disorders. The relative
risk of death was 89% lower in the surgery group
[61]. Another study compared 7925 gastric bypass
subjects with community-based controls. Mortal-
ity was lower by 40% among the surgery patients.
Although deaths from causes other than disease were
higher in the surgery patients, deaths from diabetes,
cardiovascular disease, and cancer were all substan-
tially reduced [62]. The SOS study, the only large,
well-controlled prospective trial of bariatric surgery,
found the unadjusted overall mortality was reduced
by 31.6% in the surgery group at 10 years [63].

Multiple studies of comorbid conditions that are
common in obesity have shown improvement fol-
lowing bariatric surgery. A meta-analysis of bariatric
surgery studies showed strong improvements in dia-
betes, hypertension, hyperlipidemia, and sleep apnea
[60]. According to results from the SOS study, some
of the improvements in morbidity may decrease over
time; however, longer observation and additional
studies are needed to confirm long-term effects [58].

Malabsorptive and Combined Procedures

These procedures combine creation of small stom-
ach pouches to restrict food intake and construction
of bypasses of the duodenum and other segments
of the small intestine to cause malabsorption. In
the past, the most common gastric bypass opera-
tion was Roux-en-Y gastric bypass (RYGB), with
biliopancreatic diversion performed less frequently
[104]. According to one report, in 2003-2004 more
than 90% of the weightloss surgeries performed in
the United States involved the Roux-en-Y tecSique,
even though this surgery required longer time in
surgery, longer hospital stays, and a higher likeli-
hood of requiring intensive care [63]. However, the
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advent of newer and less invasive tecSiques has led
to these surgeries falling out of favor. In 2021, the
ASMBS estimated that only 21.5% of bariatric sur-
geries involved RYGB and 2.1% were biliopancreatic
diversion [104]. Today, sleeve gastrectomy is the most
commonly performed procedure (58.1%) [104].

In the SOS study, the gastric bypass group lost the
most weight, compared to banding and vertical
banded gastroplasty; they were also more likely to
have lost more than 5% of baseline body weight
[58]. A meta-analysis of multiple studies concluded
that weight loss was about 61.6% with gastric bypass
and 70.1% with biliopancreatic diversion, vs. 47.5%
for gastric banding. However, these procedures also
carry a higher risk of nutritional deficiency.

Roux-en-Y Gastric Bypass (RYGB)

With gastric sleeve procedures becoming more com-
mon, only 21.5% of bariatric surgeries performed
in 2021 were RYGB procedures [104]. In this proce-
dure, a small stomach pouch, approximately 25-30
mL in size, is created by either stapling or vertical
banding. This causes restriction in food intake,
such that patients can only eat several bites as a
meal. Next, a Y-shaped section of the small intestine
is attached to the pouch to allow food to bypass
the duodenum as well as the first portion of the
jejunum. This causes reduced calorie and nutrient
absorption, resulting in weight loss. Gastric bypass
is usually done laparoscopically.

With this procedure, severe nutritional deficiencies
can develop. For instance, patients are at risk to
develop iron deficiency due to lack of food contact
with gastric acid and consequent diminished con-
version of iron. In addition, vitamin B12 deficiency
may occur because food is not coming into contact
with gastric intrinsic factor. Vitamin D and calcium
absorption may be reduced because the duodenum
and proximal jejunum, which are the sites of calcium
absorption, are bypassed. Lifelong supplements of
multivitamins, B12, iron, and calcium are manda-
tory following this procedure.
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Biliopancreatic Diversion (BPD)
and Biliopancreatic Diversion
with Duodenal Switch (BPD/DS)

In the BPD and BPD/DS operations, portions of
the stomach (approximately two-thirds) are removed.
The small pouch that remains is connected directly
to the final segment of the small intestine, com-
pletely bypassing both the duodenum and jejunum.
Thus, the time that food mixes with digestive fluids
is fairly brief.

In biliopancreatic diversion with duodenal switch
the pyloric valve is kept intact, a portion of the
duodenum is left in the digestive loop, and the final
segment of the small intestine is connected after
the duodenum. Additionally, the upper end of the
bypassed segment of the small intestine is attached to
the pancreas and is joined at the final, common seg-
ment. The gallbladder may or may not be removed.

Restrictive Procedures

Restrictive procedures reduce the size of the stomach
without interfering with absorption of food. Food
intake is restricted by creating a small pouch at the
top of the stomach where the food enters from the
esophagus. The pouch initially holds about 1 ounce
of food and can expand to 2 to 3 ounces over time.
The pouch’s lower outlet usually has a diameter of
about ¥ inch. The small outlet delays the emptying
of food from the pouch and causes a feeling of full-
ness. It does not otherwise alter the digestive tract.
Restriction operations are intended to reduce the
amount of food a patient can comfortably eat, thus
reducing total caloric intake. The two most com-
mon restriction operations are gastric banding and
vertical banded gastroplasty.
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Laparoscopic Gastric Banding (LGB)

In this procedure, a band is placed around the
stomach near its upper end, creating a small pouch
and a narrow passage into the larger remainder of
the stomach. An inflatable, adjustable ring controls
the flow of food from the smaller pouch to the rest
of the digestive tract. The patient will feel comfort-
ably full with a small amount of food. Because of
the slower emptying, the patient continues to feel
full for several hours, thereby reducing the urge to
eat between meals.

Although excess weight loss with this procedure is
not as rapid as with other procedures (e.g., RYGB),
long-term weight loss may be comparable for some
patients [90; 91]. One study found that weight loss
percentages for RYGB and LGB were 35% and 19%
after three months; 49% and 25% after six months;
64% and 36% after one year; and 60% and 57%
after three years [90]. However, other studies report
that about half of LGB procedures result in inad-
equate weight loss [92]. A 2008 systematic review
noted that complication and short-term morbidity
rates of LGB are lower than those of laparoscopic
RYGB; however, reoperation rates with LGB are
higher [91]. This review noted that the highest qual-
ity study showed an excess weight loss percentage
at one year of 48% for LGB, compared with 76%
for RYGB.

[t appears that LGB has quickly fallen out of favor.
LGB accounted for 35.4% of bariatric procedures
in 2011 but only 0.4% in 2021 [104].

Vertical Banded Gastroplasty (VBG)

In this procedure, both a band and staples are used
to create a small pouch in the upper stomach with a
narrow outlet reinforced by a mesh band to prevent
stretching. After the procedure, the person usually
can eat only a half to a whole cup of food without
discomfort or nausea. Food must be well chewed.
VBG, formerly one of the most common bariatric
surgeries, is used less often now due to unsatisfac-

tory weight loss results [55]. Complications from the
restriction can include vomiting, gastroesophageal
reflux, and erosion of the band into the gastric tis-
sue.

Neither of these procedures involves any anastomo-
sis of the stomach or intestine, nor is there reposi-
tioning of the stomach or intestines. Intake becomes
a function of a patient’s ability to chew thoroughly
and eat slowly. Failure to do so can result in repeated
vomiting and isolated cases of nutritional deficiency.

Laparoscopic Sleeve Gastrectomy (LSG)

Similar to the first step of BPD, laparoscopic sleeve
gastrectomy (LSG) involves subtotal gastric resec-
tion, leaving a small, tubular stomach [88]. Because
the fundus of the stomach contains the cells that
produce ghrelin (a hormone involved in regulation
of food intake), removal of the fundus may contrib-
ute to weight loss beyond simple restriction. LSG
is generally done in select obese and super-obese
(BMI greater than 50) patients and followed, once
weight is somewhat reduced, by completion of a
RYGB or either of the BPD surgeries. Advantages of
this approach include simplicity, low complication
rates, no nutritional deficiencies, and no “dumping
syndrome” [88].

A 2009 study of 135 patients who underwent the
procedure (mean BMI: 48.8; range: 37-72) found
that the average excess weight loss at one year was
49.4% [89]. Complication rates were low, and none
of the patients required conversion to laparotomy.

A 2010 review of 100 LSG patients (BMI greater
than 40 or greater than 35 with severe comorbid-
ity) found that the average excess weight loss was
49.1% at six months [88]. There was also significant
resolution of diabetes (46%), hypertension (38%),
and hyperlipidemia (19%). The authors of the study
recommend LSG as a single-step procedure, with
no revision to RYGB or BPD, and LSG over gastric
banding due to equivalent weight reduction and
better tolerance.
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Complications

Bariatric surgery does have complications. Approxi-
mately 10% to 20% of all patients who have weight-
loss surgery require follow-up operations. Gastric
bypass operations may cause “dumping syndrome,”
whereby stomach contents move too rapidly through
the small intestine. Typically, this is caused by the
high osmolarity of simple carbohydrates in the
intestine. The higher concentration causes fluids
to shift towards the higher osmolarity. This results
in additional fluid in the bowel, which causes it
to be stretched, with subsequent pain and nau-
sea. Activation of hormonal and nerve responses
causes increased heart rate. There may be vomiting
and diarrhea. A short time later, there typically is
a glucose spike, as the small bowel absorbs sugar.
The pancreas responds by secreting insulin, which
then causes hypoglycemia, causing weakness and
lightheadedness. Dumping syndrome should be
monitored carefully.

Abdominal hernias can also occur, requiring follow-
up surgery. More than one-third of obese patients
who have gastric surgery develop gallstones. Post-
operative complications may include deep vein
thrombosis, pulmonary emboli, bleeding, band
migration, and infection. Possible later complica-
tions include breakdown of the staple line or band
erosion, causing internal infections.

Depending on the type of procedure, nearly 30% of
patients who have weightloss surgery can develop
nutritional deficiencies such as anemia, osteopo-
rosis, and metabolic bone disease. Therefore, it is
important that patients take supplemental vitamins
and minerals.

Because bariatric surgical procedures are still evolv-
ing, true surgical mortality rates are uncertain. The
overall risk of death from gastric bypass appears to
be less than 0.2% at 30 days and varies by the type of
procedure [105]. Older data, gathered between 1987
and 2001, suggested a 30-day mortality rate as high
as 1.9%, but outcomes have improved as surgeons
gained experience and lowerrisk patients sought
treatment [55]. The increase in laparoscopic proce-
dures has contributed to a lower risk of death. It is

estimated that the 30-day mortality rate is 0.14% for
laparoscopic gastric bypass, 0.08% for laparoscopic
sleeve gastrectomy, and 0.03% for laparoscopic gas-

tric banding [105].

Selection of Surgical Procedure

The appropriate surgery depends on a number of
factors, including the skill of the surgeon and patient
preference. Typically, restriction operations create
slower and steadier weight loss than the bypass
operations, which often show rapid weight loss in
the first few months, stabilizing a year after surgery.
With restriction operations, weight loss is typically 1
to 2 pounds per week, continuing on average for two
years. However, restriction operations have higher
potential for nutritional deficiency.

Bariatric surgery will not work for all patients.
Between 10% and 50% of surgical subjects will not
succeed with long-term weight loss [55; 92]. Ongoing
follow-up is an essential part of treatment, to watch
for complications and encourage ongoing weight
loss efforts.

Intragastric Balloon Systems

Intragastric balloon systems, brand names Orbera
and the ReShape Integrated Balloon System, were
approved by the FDA in 2015. These systems are
intended as a minimally invasive, short-term treat-
ment, involving placement in the stomach of an
inflatable, free-floating balloon. They are intended to
be used in conjunction with diet and exercise. Both
Orbera and ReShape are placed into the stomach
through the mouth with the patient under mild
sedation, using a minimally invasive endoscopic pro-
cedure. These balloons are then filled with 400-700
cc of saline (ReShape also adds methylene blue dye)
to restrict the amount of space in the stomach.
These balloons may be placed for up to six months.
A third balloon system, brand name Obalon, was
approved by the FDA in 2016 and consists of up
to three balloons in a capsule that is attached to a
thin inflation catheter. The balloons are swallowed
and then inflated with air to reduce amount of free
space in the stomach [117].
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Intragastric balloon systems may have indications
for individuals with BMIs between 30 and 40 and
for morbidly obese patients who need to lose weight
before bariatric surgery. A 2007 Cochrane Review
suggests that intragastric balloon treatment may not
provide benefits over conventional therapy. How-
ever, evidence was limited and different trials used
different tecSiques and clinical considerations [64].

Little information is available regarding the effective-
ness and long-term indications of balloon systems.
In clinical trials for Orbera, patients lost an aver-
age of 21.8 lbs (10.2% total body weight) after six
months, compared with 7 Ibs in the same period
in a group that received behavior modification. In
addition, three months after placement, patients
maintained an average weight loss of 19.4 lbs [118].

In February 2017, the FDA issued a letter to
healthcare providers warning that there have been
incidences of spontaneous overinflation of the
two brands of liquid-filled balloons (Orbera and
ReShape), causing abdominal pain, difficulty breath-
ing, and vomiting [117]. A risk of acute pancreatitis
caused by compression of gastrointestinal structures
was also noted. Additionally, in August 2017, the
FDA issued a letter to healthcare providers warning
of adverse events associated with the saline-inflated
versions (Orbera and ReShape). It was noted that
five unanticipated deaths had occurred—one patient
with ReShape and four with Orbera. A follow up
letter was issued in April 2020, indicating a total of
18 deaths reported worldwide; of these, 8 were in the
United States (5 with Orbera and 3 with ReShape)
[132]. At the time of publication of the letter, there
was no known root cause, although all patients died
within hours to six months of placement [117].
Further investigation of the safety and effectiveness
of these balloon devices is required.

Gastric Electrical Stimulation TecSique

Gastric electrical stimulation is a tecSique involv-
ing an implanted device similar to a cardiac pace-
maker. In 2015, the FDA approved the Maestro
Rechargeable System for the treatment of obesity in
patients 18 years or older with a BMI of 40 to 45, or
35 to 39.9 with one or more obesity-related health
condition. In addition, the patient must have tried
to lose weight with diet and exercise in a supervised
program within the past five years.

Controllable from outside the body, the gastric
stimulator is intended to reduce caloric intake [55].
The Maestro device is implanted into the abdomen
and entails an electronic pulse generator that sends
impulses to the vagus nerve. The wire leads and
electrodes then directly stimulate the vagus nerve to
control appetite. A study of those using the Maestro
device showed that the active group lost 8.5% more
weight than the placebo group. In addition, 52.5%
of the active electronic device group lost at least 20%
of excess weight and 38.3% lost at least 25% of their
starting weight [119]. Studies are ongoing, and as
of 2018 there is no reliable data on the long-term
efficacy of gastric electrical stimulation.

CONSIDERATIONS FOR NON-
ENGLISH-PROFICIENT PATIENTS

As a result of the evolving racial and immigration
demographics in the United States, interaction with
patients for whom English is not a native language
is inevitable. Because patient education is such
a vital aspect of the prevention and treatment of
overweight and obesity and related conditions, it
is each practitioners’ responsibility to ensure that
information and instructions are explained in such
a way that allows for patient understanding. When
there is an obvious disconnect in the communica-
tion process between the practitioner and patient
due to the patient’s lack of proficiency in the English
language, an interpreter is required.
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In this multicultural landscape, interpreters are a
valuable resource to help bridge the communication
and cultural gap between clients/patients and prac-
titioners. Interpreters are more than passive agents
who translate and transmit information back and
forth from party to party. When they are enlisted
and treated as part of the interdisciplinary clinical
team, they serve as cultural brokers, who ultimately
enhance the clinical encounter.

SUMMARY

The number of overweight and obese people has
reached epidemic proportions. Estimates show that
78% of the adult population is either overweight,
obese, or extremely obese. This represents a substan-
tial increase from the last few decades. Ample scien-
tific evidence exists that demonstrates an increasing
body mass index corresponds to increasing morbidity
and mortality. Numerous treatments for obesity are
available. The cornerstone of any treatment regimen
is behavioral modification, focusing on diet changes
and exercise regimens. Additional therapies include
drugs and surgery. To improve care for overweight
and obese patients, physicians and other providers
need to have a thorough understanding of obesity
and its treatment and to understand the importance
of addressing the topic with patients. In addition,
they must recognize that recidivism and failure are
quite high, and that successful treatment requires a
concerted and sustained effort. As of 2024. GLP-
agonists are a promising new class of therapeutic
agents approved for long-term weight management
in obese and overweight patients with and without
type 2 diabetes. The degree of weight reduction
and demonstrated benefits with respect to reducing
comorbidities and complications from obesity rival
that achieved with the best surgical therapies.

RESOURCES

CDC Resources and Publications
for Overweight and Obesity

https://www.cdc.gov/obesity/resources/index.
html

Managing Overweight and Obesity

in Adults: Systematic Evidence Review

from the Obesity Expert Panel
https://www.nhlbi.nih.gov/health-topics/manag-
ing-overweight-obesity-in-adults

Dietary Guidelines for Americans
https://health.gov/our-work/nutrition-physical-
activity/dietary-guidelines

Physical Activity Guidelines
for Americans, 2nd Edition
https://health.gov/sites/default/files/2019-09/
Physical_Activity_Guidelines_2nd_edition.pdf

National Institute on Aging,

Exercise and Physical Activity
https://www.nia.nih.gov/health/exercise-and-
physical-activity

AHA Diet and Lifestyle Recommendations
https://www.heart.org/en/healthy-living/healthy-
eating/eat-smart/nutrition-basics/aha-diet-and-
lifestyle-recommendations

Institute of Medicine (IOM) Dietary

Reference Intakes for Energy, Carbohydrates,
Fiber, Fat, Protein, and Amino Acids
https://nap.nationalacademies.org/read,/10490/
chapter/1

U.S. Preventive Services Task Force

Guide to Clinical Preventive Services
https://www.ahrq.gov/professionals/clinicians-
providers/guidelines-recommendations/guide/
index.html
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FACULTY BIOGRAPHY

JoS J. Whyte, MD, MPH, is currently the Chief
Medical Officer at WebMD. In this role, he leads
efforts to develop and expand strategic partnerships
that create meaningful change around important
and timely public health issues. Previously, Dr.
Whyte was the Director of Professional Affairs and
Stakeholder Engagement at the FDA’s Center for
Drug Evaluation and Research and the Chief Medi-
cal Expert and Vice President, Health and Medical
Education at Discovery Channel, part of the media
conglomerate Discovery Communications.

Prior to this, Dr. Whyte was in the Immediate
Office of the Director at the Agency for Healthcare
Research Quality. He served as Medical Advisor/
Director of the Council on Private Sector Initia-
tives to Improve the Safety, Security, and Quality of
Healthcare. Prior to this assignment, Dr. Whyte was
the Acting Director, Division of Medical Items and
Devices in the Coverage and Analysis Group in the

Centers for Medicare & Medicaid Services (CMS).

CMS is the federal agency responsible for adminis-
tering the Medicare and Medicaid programs. In his
role at CMS, Dr.Whyte made recommendations as
to whether or not the Medicare program should
pay for certain procedures, equipment, or services.
His division was responsible for durable medical
equipment, orthotics/prosthetics, drugs/biologics/
therapeutics, medical items, laboratory tests, and
non-implantable devices. As Division Director as
well as Medical Officer/Senior Advisor, Dr. Whyte
was responsible for more national coverage decisions

than any other CMS staff.

Dr. Whyte is a board-certified internist. He com-
pleted an internal medicine residency at Duke
University Medical Center as well as earned a Mas-
ter’s of Public Health (MPH) in Health Policy and
Management at Harvard University School of Public
Health. Prior to arriving in Washington, Dr. Whyte
was a health services research fellow at Stanford and
attending physician in the Department of Medicine.
He has written extensively in the medical and lay
press on health policy issues.
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