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O besity is a major health problem in America. Weight loss is associated with improve-
ments in obesity-related health complications, but patients and practitioners are fre-
quently disappointed by the long-term results of weight control efforts. Recent re-
search has yielded new findings concerning the causes of obesity, as well as new goals

for obesity treatment. Traditionally, the goal of therapy has been reduction to ideal weight. Several
scientific bodies, however, now recommend a more modest 5% to 15% reduction in initial weight.
Current options for weight loss include behavioral or pharmacological management provided dur-
ing primary care visits, self-help and commercial programs, hospital-based interventions, and bar-
iatric surgery. Regardless of the approach selected, long-term care usually is required to facilitate
the maintenance of weight loss. Arch Fam Med. 1999;8:156-167

Obesity is a major public health problem
in America. A recent national survey found
that 54.9% of US adults are overweight and
that 22.3% of US adults are obese.1 Stud-
ies have linked obesity to increased risk
of type 2 diabetes mellitus, hypertension,
cardiovascular disease, dyslipidemia, and
certain types of cancer.2 In addition, obese
persons suffer from marked discrimina-
tion in our society.3 It is no surprise then
that Americans spend more than $30 bil-
lion a year on weight control programs and
products.4

Despite the clear need for weight loss,
both patients and practitioners have been
disappointed by the results of weight re-
duction therapy. Some researchers have
gone as far to say that “diets don’t work,”5

a view that is based on findings that most
dieters regain their lost weight within 5
years of completing treatment.6 There is
also some evidence that severe restric-
tion of energy intake may temporarily in-
duce binge eating.7 Such findings have im-
mobilized many overweight individuals,

despite the evidence of the clear medical
benefits of weight loss.

RECONCEPTUALIZING OBESITY

This article reviews new findings on the
causes and treatment of obesity and pro-
vides new directions for the management
of this disorder. It begins by examining 5
areas in which our conceptualization of
obesity has changed substantially in the
past decade.

Defining Obesity

Obesity is defined in terms of excess body
fat. Because precise assessment of body fat
is cumbersome and expensive, body weight
is often used as an estimate of obesity. The
term overweight has traditionally re-
ferred to weight in excess of some ideal,
usually stipulated by actuarial height and
weight tables. Unfortunately, the defini-
tion of “ideal” weight varies over time and
across cultures, thus making it difficult,
for example, to compare the prevalence of
obesity in 2 nations.

In recent years, investigators have be-
gun to use the body mass index (BMI) as a
measure of overweight because it does not
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rely on comparison with an ideal
weight. It is calculated as weight in ki-
lograms divided by the square of
height in meters: weight (kg)/
[height (m)] 2. Both the National
Heart, Lung, and Blood Institute and
World Health Organization have de-
fined overweight as a BMI of 25.0 to
29.9, while obesity is a BMI of 30 or
greater.8,9 Figure 1 converts tradi-
tional measures of height and weight
into BMI units.10 The practitioner may
wish to calculate his or her own BMI
as a means of becoming more famil-

iar with the measure. The easiest
method of calculating your precise
BMI is to multiply your weight (in
pounds) by 703. Divide this number
by your height in inches, and then di-
vide by height a second time. Values
of BMI of 19.0 to 24.9 fall in the de-
sirable (nonoverweight) range.

Understanding Obesity

Obesity has long been thought to be
a behavioral disorder that resulted
from simply eating too much and/or

exercising too little. There is no
question that these factors are asso-
ciated with weight gain. Changes in
our national lifestyle, including the
increased consumption of high-fat
foods, as well as our increasingly sed-
entary work and leisure habits, un-
doubtedly contributed to the marked
rise in obesity (ie, from 25% to 33%
of the population) observed from
1980 to 1994.11

Recent studies, however, have
suggested that body weight is un-
der substantial genetic control, ac-
counting for approximately one third
of the variation in BMI.12 Genetic in-
fluences appear to contribute to dif-
ferences among individuals in rest-
ing metabolic rate,13 as well as body
fat distribution14 and weight gain in
response to overfeeding.15 Thus,
some people appear to come into the
world with a predisposition to obe-
sity, which is readily nourished by
our high-fat, low-activity lifestyle.

The most exciting develop-
ment in the genetics of obesity was
the discovery in 1994 of the ob gene
and its protein product, leptin. Lep-
tin is secreted by adipose tissue and
acts on central neural networks that
regulate ingestive behavior and en-
ergy balance.16 Under normal con-
ditions, leptin decreases food in-
take by inhibiting neuropeptide Y,
a strong stimulant of eating.16 As an
animal’s adipose mass increases, lep-
tin secretion increases proportion-
ally, thus reducing food intake and,
eventually, body fat. In addition,
high leptin levels are associated with
increased energy expenditure, as a
result of stimulation of b3-adrener-
gic receptors in visceral fat depos-
its.17 Stimulation of b3-adrenergic re-
ceptors leads to an increase in
production of uncoupling pro-
tein.17 Uncoupling protein is a mi-
tochondrial protein that generates
heat instead of adenosine triphos-
phate from the hydrolysis of fatty ac-
ids, leading to energy expenditure
rather than energy storage.18

The ob/ob mouse is severely
obese, as a result of producing no lep-
tin, and becomes lean when given ex-
ogenous leptin. Initial speculation that
obesity in humans was caused by lep-
tin deficiency proved to be incor-
rect.19 The vast majority of obese hu-
mans appear to have high leptin
levels, commensurate with their in-
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Figure 1. Table for estimating body mass index from height and weight. A body mass index of 25.0 to
29.9 is defined as overweight by the World Health Organization. Boxes with shading (body mass index
$30) indicate obesity. Adapted with permission from Guidance for Treatment of Adult Obesity.10

ARCH FAM MED/ VOL 8, MAR/APR 1999
157

©1999 American Medical Association. All rights reserved.



creased body fat.20 Thus, investiga-
tors have speculated that some obese
individuals may be insensitive to
leptin, in the same manner that per-
sons with type 2 diabetes mellitus
are insensitive to insulin.21 This pos-
sibility has led to clinical trials, cur-
rentlyunderway, inwhichlargedoses
of leptin are administered to obese
individuals to induce weight loss.

Attitudes Toward Obesity

Society is unforgiving of over-
weight individuals. Stunkard and
Sobal22(p417) have called disparage-
ment of obese individuals “the last
socially acceptable form of preju-
dice.” Historically, the public has be-
lieved that weight loss is a matter of
willpower. Obese individuals have
been considered weak-willed and
unmotivated, a view that is com-
pounded by the claims of easy
weight loss promised by many diet
books. Unfortunately, many obese
persons seem to have accepted this
view of themselves.23 Practitioners
are not immune to these beliefs. Phy-
sicians in 1 study described their
obese patients in such negative terms
as “weak-willed,” “ugly,” and “awk-
ward.”23 Rand and MacGregor24

found that a majority of candidates
for gastric bypass surgery reported
that they had been treated disre-
spectfully by the medical profes-
sion because of their obesity. Obese
women also have been found to de-
lay or avoid medical care because of
weight concerns.25

Attitudes, however, toward
obesity appear to be changing with
the recognition that obesity is a com-
plex, multidetermined disorder with
a genetic component.12 Moreover,
findings suggest that physiological
and genetic factors may limit the
amount of weight that an indi-
vidual can lose and maintain.26,27

These findings have led to new em-
pathy for overweight individuals, as
well as to a change in the goals of
obesity treatment.28

Goals of Obesity Treatment

Traditionally, the goal of obesity
treatment has been reduction to ideal
weight. This goal, however, has
changed dramatically in the past sev-
eral years. Several scientific bodies

now recommend a 5% to 15% re-
duction in initial body weight. For
example, the Institute of Medicine
of the National Academy of Sci-
ence29 has proposed that

Successful long-term weight control by
our definition means losing at least five
percent of body weight . . . and keeping
itbelowourdefinitionof successfulweight
loss for at least one year.29(p131)

Similarly, the 1995 Dietary Guide-
lines for Americans read,

Many people are not sure how much
weight they should lose. Weight losses
of only 5-10 percent of body weight may
improve many of the problems associ-
ated with overweight, such as high blood
pressure and diabetes. Even a smaller
loss can make a difference.30(p11)

These new guidelines have
been adopted for a number of rea-
sons. First, most obese individuals
cannot reduce to ideal weight, de-
spite their most tenacious efforts.
Reviews of the literature indicate
that most patients typically lose
only 10% to 15% of initial body
weight, even with state-of-the-art
behavioral treatment31 or pharma-
cotherapy.32,33 Second, even for in-
dividuals who manage to lose a
large amount of weight, the great
majority cannot maintain the loss.
A recent review found that most
patients had regained 35% to 50%
of their weight loss 1 year after
treatment, regardless of the weight
reduction method used.31

A third reason for the new,
more modest weight loss goals is the
finding, noted above, that patients
do not need to reduce to ideal weight
to improve their health. Small weight
losses are associated with improve-
ments in hypertension, hypercho-
lesterolemia, and type 2 diabetes
mellitus.34 Because most patients
achieve weight loss by reducing di-
etary fat and overall energy intake,
it is unclear to what extent improve-
ments in health are attributable to
weight loss as opposed to changes
in dietary intake.35 However, stud-
ies have shown that these health im-
provements are generally main-
tained as long as patients maintain
their weight loss. Benefits are fre-
quently retained even with partial
weight regain.36

Obesity: A Chronic Disorder

In the past, obesity has been treated
as an acute disorder. Many patients
still appear to believe that 10 to 20
weeks of treatment should be enough
to “cure” obesity or at least control it
for several years. This view of obe-
sity is often encouraged by the com-
mercial diet industry, which prom-
ises miraculous results with little or
no effort. The results of such an ap-
proach are clear; if treated as an acute
disorder, obesity will return. Guy-
Grand37 noted that all obesity treat-
ments to date are palliative, not cura-
tive. Practitioners cannot cure obesity
any more than they can diabetes or
hypertension. Practitioners need to
help patients recognize that obesity
is a chronic disorder that requires
long-term care. Acceptance of this fact
alone should help improve the re-
sults of treatment.37,38

ASSESSING
THE OBESE PATIENT

Before prescribing weight loss, the
practitioner will want to assess both
the patient’s need and readiness for
treatment. These issues are reviewed
at length in the recent report of the
National Heart, Lung, and Blood In-
stituteTaskForce.8 Webriefly review
herein some of the key issues.

Health Risk

Some obese patients need to lose
weight more than others. Heavier pa-
tients usually have more health com-
plications, as shown in Figure 2,
which plots BMI against mortality
risk.39 The risks of mortality are in-
creased or decreased, depending on
a number of other factors. Princi-
pal among these are the distribu-
tion of body fat and the presence of
other risk factors. Table 1 summa-
rizes the characteristics of persons
with an increased (or decreased)
need for weight loss.39

Mood and Behavior

About 25% to 30% of obese pa-
tients who seek weight reduction
therapy suffer from marked depres-
sion or other psychological distur-
bance.40 Increased emotional dis-
tress are frequently correlated with
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binge eating, in which an indi-
vidual eats a large amount of food
in a short period of time and feels
out of control while doing so.41 Prac-
titioners should routinely inquire
about the obese patients’ mood,
sleep, appetite, and enjoyment of ac-
tivities, as well as their pattern of eat-
ing. Obese individuals with marked
depression, anxiety, or binge eat-
ing may require pharmacotherapy
and/or psychotherapy before at-
tempting to lose weight.

Readiness

A patient may be severely over-
weight and have major medical com-
plications but not be ready to make
a commitment to weight reduction.
Thus, it is important for the practi-
tioner to talk with patients to deter-
mine whether they recognize the need
for weight loss, instead of implicitly
assuming that they do. Discussing
findings of the physical examina-
tion, history, and laboratory tests can
help educate patients about the need
for weight reduction.

The practitioner should also
determine whether it is a favorable
time for the patient to lose weight.
Weight loss requires concentration
and sustained effort, each of which
can be impaired by the occurrence
of life stressors such as a job
change, financial problems, or a
major family illness.42 If patients

feel that they will be unable to
make the commitment to treat-
ment, they should wait until their
life circumstances improve. In
such cases, the immediate goal of
treatment is the prevention of fur-
ther weight gain rather than the
induction of weight loss.

TREATMENT
OF THE OBESE PATIENT

There are many options for treating
obese individuals (Figure 3). The
figure suggests that, as a general rule,

more aggressive therapy should be
used with persons who are more
obese and who have more health
complications. The practitioner needs
to decide whether he or she will treat
the patient’s obesity or, instead, will
refer the individual to a commercial
program or a specialized treatment
center. We encourage practitioners to
work with patients initially, unless
they clearly do not have the staff or
time to do so. If the practitioner de-
cides to treat the patient, referrals for
other specific services (eg, nutrition-
ist, psychiatrist or psychologist, ex-
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Figure 2. Adjusted mortality ratios in relation to
body mass index of nonsmoking men and
women of all ages. The lowest mortality ratio for
each relative weight category is assigned a value
of 100%. Adapted with permission from
VanItallie and Lew.39 Level 1

BMI <27 kg/m2

Level 4
BMI ≥40 kg/m2

Level 3
BMI 30-39 kg/m2

Level 2
BMI 27-29 kg/m2

Classification Decision

Less Intensive Care
  No Primary Risk Factor(s)
  Lower-Body Obesity
  Female, Older

More Intensive Care
  Primary Risk Factor(s)
  Upper-Body Obesity
  Male, Younger

Adjunct Nutritional or
  Psychological Counseling
    Psychological Disturbance
    Poor Therapeutic Response
    Social Support

Matching Decision

Step 2
  Commercial Program
  Behavioral Program
  Self-help Program

Step 1
  Self-directed Diet
    and Exercise
  Physician Counseling

Step 4
 Surgery

Step 3
  Pharmacotherapy
  Very-Low-Energy Diets
  Residential Programs

Stepped-Care Decision

Preferred Treatment
Less Intensive Option
More Intensive Option

Figure 3. A conceptual scheme showing a 3-stage process in selecting a treatment for an individual. The
first step, the classification decision, divides people into 4 levels on the basis of body mass index (BMI).
The level dictates which of 4 steps would be reasonable in the second stage, the stepped-care decision.
This indicates that the least intensive, costly, and risky approach will be used from among treatment
alternatives. The third stage, the matching decision, is used to make the final selection of a program and
is based on an assessment of the patient’s need for weight reduction, as judged by the presence of
comorbid conditions or other risk factors. In addition, patients with significant psychological problems
and/or an eating disorder may require adjunct care. Reprinted with permission of Thomas A. Wadden and
Kelly D. Brownell.

Table 1. Some Modifiers of Body Mass Index–Associated
Morbidity and/or Mortality Risk*

Abaters Augmenters

Lower-body (femoral-gluteal) fat distribution
pattern

Upper-body (abdominal) fat distribution pattern

Ostensibly good health Impaired health
Absence of obesity-related risk factors Presence of $1 obesity-related risk factors
Middle-age or elderly Young adult (20-45 y)
Female Male
Absence of a family history of obesity-relevant

illness
Presence of a family history of obesity-relevant

illness
Obesity of brief duration Obesity of prolonged duration
Membership in a race not known to be

vulnerable to obesity-associated health
problems

Membership in a race known to be vulnerable to
obesity-associated health problems (eg, type
2 diabetes mellitus vulnerability in obese
Pima Indians)

Above-normal stature Below-normal stature

*Reprinted with permission from VanItallie and Lew.39
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ercise specialist) can be made on a
case-by-case basis.

DIET, EXERCISE,
AND BEHAVIOR
MODIFICATION

All patients, regardless of the spe-
cific treatment selected, need help in
modifying their diet, eating habits,
and physical activity. Both patient
and practitioner will find that us-
ing a treatment manual, such as the
LEARN Program for Weight Con-
trol,43 facilitates lifestyle modifica-
tion. The following are some spe-
cific tips for working with patients
on behavior change.

Diet

We encourage patients to eat a diet
that they like but to reduce fat and
“empty calories,” such as alcohol and
sweets. A strategy that can be used
during office visits is to have pa-
tients write down a typical day’s
breakfast, lunch, dinner, and snacks.
Patient and provider can then iden-
tify small dietary changes that will
reduce energy intake by 2100 kJ/d
(500 kcal/d). The Food Guide Pyra-
mid,44 as well as the Exchange Lists
(developed jointly by the Ameri-
can Diabetes Association and the
American Dietetic Association),45

provide guidance for persons who
report that they do not know what
to eat or do not have a structured
meal plan.

Weight loss is facilitatedbyhav-
ingpatientsrecordtheir foodintake.42

These records should be reviewed at
subsequent visits to assess patients’
progress in reducing fat and energy
intake.Somestudieshaveshownthat
consumption of a low-fat diet alone
can lead to weight loss, but others
have reported that restriction of both
fat andenergy intakeproduces larger
weight losses. We recommend that
patients count calories for at least the
first few weeks. Most obese women
(BMI .30) will lose about 0.45 kg
(1 lb) a week by consuming 5040
to 6300 kJ/d (1200-1500 kcal/d)
and men by eating 6300 to 7560
kJ/d (1500-1800 kcal/d).31 An ap-
propriate reducing diet provides at
least 42 kJ (10 kcal) for each 0.45
kg (1 lb) of ideal body weight.
Regardless of the target energy

intake level, practitioners should
encourage patients to eat a diet
that is nutritionally sound, which
is difficult if energy intake falls
below 5040 kJ/d (1200 kcal/d).

Eating Habits

In addition to modifying what they
eat, many patients need to change
when, where, and how they eat. For
example, eating while driving or
while watching television prevents
people from fully attending to their
food. Moreover, such events fre-
quently become paired with food and
may elicit eating in the absence of
hunger. We usually ask patients to
identify 3 eating habits they believe
contribute to their weight problem.
These usually include, in addition to
those noted above, snacking through-
out the day, consuming too much af-
ter dinner, overeating at social events,
or eating in response to negative
moods. We have them start with the
problem they think will be easiest to
correct and help them identify cop-
ing strategies. At the end of each treat-
ment visit, patients should have a
concrete plan for changing 1 prob-
lem eating behavior. The plan should
describe what they will do and where,
when, and how they will do it.

Exercise

For weight control, any physical ac-
tivity is better than none. Obese in-
dividuals need help in understand-
ing that exercise does not have to be
unpleasant or punishing. Most indi-
viduals, for example, do not know
that they burn approximately the
same amount of energy whether they
walk a mile or run it. When increas-
ing their activity, patients should de-
velop a specific plan that is grounded
in the what-where-when-and-how
format described for changing eat-
ing habits. The practitioner should
follow up at the next appointment to
see if patients adhered to their plan.
Recommendations for increasing ac-
tivity should also stress the im-
portance of lifestyle activity. For ex-
ample, parking further away from the
mall entrance and walking a flight of
stairs, instead of taking the elevator,
add to daily energy expenditure.

Recently, the Centers for Dis-
ease Control and Prevention and the

American College of Sports Medi-
cine suggested that all adults should
engage in 30 minutes or more of
moderately intense physical activ-
ity every day or close to every day
(this level of activity corresponds to
an expenditure of approximately 840
kJ/d [200 kcal/d]).46 This is an ap-
propriate goal but one that mark-
edly obese individuals will have to
build toward gradually. The practi-
tioner’s task is to help patients iden-
tify where they stand on an activity
continuum, ranging from com-
pletely sedentary to extremely ac-
tive, and to have them progress to
the next step. For many individu-
als, this may mean starting with a
5-minute walk at a slow pace.

Getting the Best Results

Patients are likely to obtain the best
results when they are seen fre-
quently. Group behavior modifica-
tion programs, for example, that are
offered in university or hospital clin-
ics usually meet weekly for 16 to 26
weeks and produce average reduc-
tions in initial weight of 8% to 10%.31

Primary care physicians obviously
cannot meet with patients weekly.
Practitioners, however, could see the
patient approximately once every 3
months to assess changes in physi-
cal health. A nurse, dietitian, or other
staff member could assist the pa-
tient with behavior change in
monthly office visits. In addition,
it may be helpful to set aside a
block of time each week (eg, Fri-
days from 4 to 5:30 PM) to provide
2-minute visits for patients who want
to get weighed and quickly review
their food and exercise diaries. These
brief meetings can provide the nec-
essary level of contact in a cost-
effective manner. We have devel-
oped a protocol for implementing
the 16-week LEARN43 program in pri-
mary care practice. It is available on
request.

Practitioners should encour-
age patients and applaud their
success whenever possible. By con-
tinuing to praise patients’ progress
and successful steps toward their
goal of weight loss, practitioners can
help to keep patients motivated over
the long run. This is especially criti-
cal when patients have reached a
“weight loss plateau.”
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SELF-HELP, COMMERCIAL,
AND HOSPITAL-BASED

PROGRAMS

Practitioners who are unable to pro-
vide monthly behavioral visits may
wish to refer patients to weight loss
programs in the community. These
range from self-help approaches,
such as Overeaters Anonymous
(OA) and Take Off Pounds Sensi-
bly (TOPS), to commercial pro-
grams that include Weight Watch-
ers and Jenny Craig, to hospital-
ba sed very - low-energy d ie t
programs, including OPTIFAST and
Health Management Resources.
Similarly, many registered dieti-
tians are skilled in weight manage-
ment. (You can locate a dietitian in
your community by calling [800]
366-1655.) Figure 3 provides guide-
lines for selecting a commercial pro-
gram, based on the patient’s BMI and
severity of health complications.

Self-help and Commercial
Programs

Both OA and TOPS are free of charge
and provide valuable group sup-
port. Meetings of OA are perhaps
most appropriate for individuals who
suffer from binge eating or wish to
explore emotional issues related to
weight and eating.47 Take Off Pounds
Sensibly takes a more skill-based ap-
proach to weight control, similar to
that described previously.47 Of the
commercial programs, Weight
Watchers is by far the most popu-
lar. The program is reasonably priced
(about $12 per meeting) and, in ad-
dition to social support, provides
sound advice on nutrition, exer-
cise, and behavior modification.
Group meetings are led by success-
ful program graduates. Most pa-
tients lose only modest amounts of
weight (ie, perhaps a few kilo-
grams), primarily because they at-
tend fewer than a dozen meetings at
any given time they enroll.48 Pro-
grams that require patients to pur-
chase foods or other products can
cost as much as $75 a week. Given
that such programs do not disclose
their results of treatment (thus po-
tentially justifying their higher
costs), we cannot recommend them
over the more modestly priced
Weight Watchers.

Hospital-Based Programs

Hospital-based very-low-energy diet
programs, providing 3360 kJ/d (800
kcal/d) or less, are appropriate only
for persons with a BMI greater than
30 who have failed to reduce their
weight by more conventional ap-
proaches. These programs are usu-
ally provided by a multidisci-
plinary staff, led by a physician, and
induce weight losses of 20% of ini-
tial weight in approximately 26
weeks49-52 at a total cost of about
$2500 to $3000. Patients typically
regain 35% to 50% of their weight
loss in the year after treatment,49,52

although the majority appear to
maintain a loss of at least 5% of ini-
tial weight for up to 3 years.53

PHARMACOLOGICAL
TREATMENT OF OBESITY

On September 15, 1997, Wyeth-
Ayerst Laboratories, Philadelphia,
Pa, the American distributor of fen-
fluramine hydrochloride and dexfen-
fluramine hydrochloride, voluntar-
ily withdrew these medications from
the market at the request of the Food
and Drug Administration (FDA) be-
cause of concerns of increased risks
of valvular heart disease.54 This ac-
tion muted enthusiasm for the phar-
macological treatment of obesity that
had begun with Weintraub and co-
workers’ 1992 reports55,56 that pa-
tients treated by the combination of
fenfluramine and phentermine hy-
drochloride lost 14.3 kg (ie, 16% of
initial weight) in 34 weeks and gen-
erally maintained this loss for up to
3.5 years, if medication was contin-
ued. Investigators are trying to de-
termine the precise occurrence rates
of valvular heart disease in persons
treated by fenfluramine or dexfen-
fluramine. Initial surveillance data
suggested that the prevalence was as
high as one third of persons57; a more
recent study found the prevalence to
be 23%.58 Additional studies will at-
tempt to identify the specific mecha-
nism responsible for the observed
abnormalities.

Withdrawal of these medica-
tions clearly represented a tempo-
rary setback in the pharmacological
treatment of obesity, in much the
same way that the perils of amphet-
amine treatment in the 1950s and

1960s gave all weight loss medica-
tion a bad name in the decades that
followed. However, on November 24,
1997, the FDA approved a new agent,
sibutramine hydrochloride, for
“weight loss and the maintenance of
weight loss.” This action indicates
that progress in pharmacological
treatment may recover quickly. The
current status of weight loss medi-
cations is reviewed below.

Approved Weight Loss
Medications

Table 2 shows prescription weight
loss medications currently ap-
proved by the FDA.59 With the ex-
ception of sibutramine and orlistat,
all are approved for only short-
term use (ie, up to 3 months). Be-
fore September 1997, phentermine
had been the most widely used, hav-
ing accounted for more than 50% of
the weight loss medication market,
even when fenfluramine and dexfen-
fluramine were still available. There
have been no reports of valvular
heart disease in persons who used
phentermine as a monotherapy, but
use of this medication has declined
substantially since the withdrawal of
the fenfluramines.

Medications Approved for Long-
term Use. At the time of this writ-
ing, 1 medication, sibutramine, is ap-
proved for long-term use, and
another, orlistat, is expected to be ap-
proved for long-term use by spring
1999.

Sibutramine and its metabo-
lites inhibit the reuptake of norepi-
nephrine and serotonin (and dopa-
mine to a very limited degree).
Sibutramine does not stimulate the
release of either of these neurotrans-
mitters, which distinguishes it from
the fenfluramines, which are sero-
tonin releasers, and from phenter-
mine, which is a norepinephrine re-
leaser.

Sibutramine reduces food and
energy intake in humans, as shown
in a recent laboratory study.61 Its
long-term efficacy was shown in a
12-month, double-blind, random-
ized study. At 12 months, patients
who took sibutramine lost 7% to 8%
of initial weight, as compared with
a loss of only 1% to 2% in patients
who received placebo.62 Maximum
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weight loss was achieved in the first
6 months and was maintained from
months 6 to 12.62

Side Effects. The most common side
effects of sibutramine are headache,
dry mouth, constipation, and insom-
nia.63 Increases in heart rate of 4 to 5
beats per minute and increases in sys-
tolic and diastolic blood pressure of
1 to 3 mm Hg have also been re-
ported.63 For this reason, blood pres-
sure and pulse must be measured be-
fore therapy with sibutramine is
started, and they should be moni-
tored at regular intervals thereaf-
ter.63 Sibutramine is contraindicated
in persons with uncontrolled or
poorly controlled hypertension, a his-
tory of coronary artery disease, con-
gestive heart failure, arrhythmias, or
stroke.63 Sibutramine is also contra-
indicated in persons taking mono-
amine oxidase inhibitors and is not
recommended in combination with
selective serotonin reuptake inhibi-
tors for depression or migraine head-
aches. The medication should be used
with caution in patients with narrow-
angle glaucoma.63

The risk of primary pulmonary
hypertension, which had been esti-
mated at 23 to 46 cases per million
with dexfenfluramine and other ano-
rectic agents,64 is not known with

sibutramine because of the rela-
tively small number of persons who
have used the latter medication. Two
preliminary studies found no evi-
dence that sibutramine increased the
risk of valvular heart disease.63 No
data are available on the safety or ef-
ficacy of sibutramine past 12 months
of use.

Orlistat. Orlistat has received an ap-
provable letter from the FDA; final ap-
proval is expected in spring 1999 for
its use in weight loss and the main-
tenance of weight loss. This agent has
no central nervous system effects; it
works by inhibiting approximately
30% of intestinal fat absorption.65,66

The malabsorbed fat is excreted in
stool. Patients must consume a diet
with a fat content of 30% of energy
or less to prevent adverse events that
include oily stools, flatulence with dis-
charge, and fecal urgency.67

Orlistat produces an average
loss of about 8% to 10% of initial
weight in 6 to 12 months, with good
maintenance of weight loss at 2 years
with continued use of medica-
tion.67,68 Use of orlistat has been as-
sociated with decreases in serum
lipid levels.67,69 Given its mecha-
nism of action, concerns have been
raised that orlistat will reduce the ab-
sorption of fat-soluble vitamins A,

D, E, and K. Studies of the short-
term effects of orlistat on serum vi-
tamins A and E have been mixed.65,70

Results of long-term (2-year) stud-
ies found that orlistat had minimal
effect on serum levels of vitamins A,
D, E, and K.67,68 Generally, the agent
lowered serum levels of these vita-
mins, but the mean values re-
mained within the baseline range.67,68

In most cases, these effects were re-
versed with multivitamin supple-
mentation, and patients who take or-
listat will be advised to take a
multivitamin supplement that in-
cludes fat-soluble vitamins.67

Orlistat’s peripheral mecha-
nism of action suggests that it should
not be associated with primary pul-
monary hypertension or valvular
heart disease. The FDA, however,
was informed that this agent was as-
sociated in 1 study with an in-
creased incidence of breast can-
cer,67 an issue that is being reviewed
at the time of this writing.

Herbal Preparations

With the withdrawal of fenflur-
amine from the market, several com-
panies began to market a “natural
fen-phen” or “herbal fen-phen,” usu-
ally composed of a combination of
St John’s wort and the ephedra herb.
This combination was chosen be-
cause these herbs are thought to have
independent effects on appetite,
similar to phentermine and fenflu-
ramine. Evidence suggests that St
John’s wort may be beneficial in the
treatment of depression,71 whereas
ephedrine, derived from the ephe-
dra herb (also known as ma huang),
was shown to be effective in induc-
ing weight loss when combined with
caffeine.72 Studies are under way to
determine whether this herbal com-
bination is safe and effective for
weight loss. At the time of this writ-
ing, however, there are no data to
support its use.

Pharmacotherapy: Patient
Selection

The National Task Force on the Pre-
vention and Treatment of Obesity re-
cently reviewed guidelines for the
use of weight loss medication.73 The
Task Force noted that most research-
ers consider a BMI of 27 to be the

Table 2. Weight Loss Medications Currently Approved
by the Food and Drug Administration*

Medication Name
and Mechanism

DEA
Schedule† Trade Name

Dosage
Size, mg

Daily Dose
Range, mg

Noradrenergic agents
Benzphetamine hydrochloride III Didrex 25, 50 25-150
Phendimetrazine tartrate III Anorex and others 35 70-210
Diethylpropion hydrochloride IV Tenuate, Tepanil 25, 75 (slow

release)
75

Mazindol IV Mazanor, Sanorex 1, 2 1-3
Phentermine

Resin IV Ionamin 15, 30 15-30
Hydrochloride IV Adipex-P and others 37.5 18.75-35
Hydrochloride IV Fastin and others 30 30

Phenylpropanolamine Over the
counter

Dexatrim and others 25, 75 25-75

Noradrenergic-serotonergic agents
Sibutramine hydrochloride IV Meridia 5, 10, 15 5-15

Other agents
Orlistat None Xenical 120 360

*All medications except sibutramine and orlistat are approved for short-term use only (ie, 3 months or
less). Sibutramine has been approved for long-term use. Orlistat has received an approvable letter from the
Food and Drug Administration, with final approval expected by Spring 1999. Adapted from Bray 59 with
permission. DEA indicates Drug Enforcement Agency.

†The Controlled Substances Act 60places all regulated substances into 1 of 5 schedules on the basis of their
medical use, potential for abuse, and safety. Schedule I substances have the highest potential for abuse or
unsafe use; Schedule V substances, the least.
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minimal acceptable cutoff for us-
ing anorectic agents with patients
who do not have obesity-related
comorbidities. However, the label-
ing information for sibutramine
recommends a cutoff BMI of 30 for
patients with no obesity-related
comorbidities. As shown in Figure
3, we recommend this more con-
servative criterion. If, however, the
patient has a primary risk factor
(see Table 1), a BMI as low as 27 is
acceptable. In all cases, patients
should be monitored for adverse
events.

The decision to use anorectic
medication should be based on fac-
tors including previous unsuccess-
ful weight loss attempts with behav-
ioral treatment. We believe that,
before receiving pharmacotherapy,
patients should have tried to lose
weight by means of a structured pro-
gram of diet, exercise, and behav-
ior modification. Weight loss medi-
cations are not appropriate for the
patient who wishes to lose 5 to 10
kg for cosmetic reasons. Addition-
ally, practitioners must ensure that
weight loss medications are not pre-
scribed to persons with eating dis-
orders (eg, anorexia nervosa or bu-
limia nervosa). Referral to a mental
health professional is indicated when
the practitioner believes that a pa-
tient has an eating disorder.

COMBINING BEHAVIORAL
AND PHARMACOLOGICAL

APPROACHES

Pharmacotherapy helps patients lose
weight by modifying internal cues,
including hunger and satiety, that
regulate food intake74 (or, as in the
case of orlistat, by blocking the ab-
sorption of dietary fat). Behavior
modification, by contrast, induces
weight loss by teaching patients to
manage external cues related to eat-
ing.74 Thus, patients are taught to
shop from a list at the grocery store,
store foods out of sight at home,
avoid fast-food restaurants, reduce
activities associated with eating
(such as watching television), and
eat meals in only the kitchen or din-
ing room. In this regard, the mecha-
nisms of action of medication and
behavior modification would ap-
pear to be quite different but comple-
mentary.

A study by Craighead and col-
leagues75 showed that the best treat-
ment results can be expected when
medication and behavior modifica-
tion are combined. Patients who
were treated with 120 mg of fenflu-
ramine hydrochloride per day, with-
out any behavioral counseling, lost
6.0 kg in 6 months. By contrast,
those who received medication and
attended 26 weekly group behavior
modification sessions lost 15.3 kg,
more than double the weight loss
with medication alone. Patients
treated by group behavior modifi-
cation lost a significantly smaller
10.9 kg. Thus, the effects of medi-
cation and behavior therapy were
additive.

Wadden and colleagues76 re-
cently showed in a pilot study that
effective behavioral counseling could
be provided by a physician during
15- to 20-minute office visits. All
subjects were treated for 1 year with
60 mg of fenfluramine hydrochlo-
ride and 15 mg of phentermine hy-
drochloride (for which we would
now substitute sibutramine) per day.
In addition, all were asked to read
and complete assignments in The
LEARN Program for Weight Con-
trol,43 as well as The Weight Mainte-
nance Survival Guide.77 Half the pa-
tients received behavioral counseling
from a physician during 10 brief of-
fice visits during the year, whereas
the other half attended a total of 32
group behavior modification classes
(of 75 minutes each) during this
time. Patients in both groups lost ap-
proximately 15% of their initial
weight and achieved significant re-
ductions in levels of triglycerides and
total cholesterol. These findings in-
dicate that physicians can provide ef-
fective lifestyle modification (dur-
ing brief visits) by following a
structured approach, as provided by
the LEARN Program.

SURGERY

For patients who have a BMI of 40
or more (ie, 100% or more over-
weight), have significant health com-
plications, and have failed to lose
weight with more conservative ap-
proaches, gastric surgery may be an
option.78,79 Two principal types of
procedures are used today: gastric re-
striction and gastric bypass. Gas-

tric restriction procedures divide the
stomach into a small upper pouch
and a large lower portion con-
nected by a small stoma. In gastric
bypass operations, the majority of
the stomach and varying lengths of
the duodenum and jejunum are sur-
gically bypassed. Gastric restric-
tion has been regarded by propo-
nents as a more physiological
procedure than gastric bypass, in
that the latter produces some mal-
absorption.80

Weight losses average 40% to
50% of excess preoperative weight
for gastric restriction procedures and
50% to 60% of excess preoperative
weight for gastric bypass proce-
dures (usually equal to a 25% to 35%
reduction in initial weight).78,81-83

Weight loss is typically well main-
tained; Poiries and colleagues82

found that patients maintained a
mean 49% loss of excess body weight
for as long as 14 years. Weight loss
is associated with major improve-
ments in health-related compli-
cations.78,81,82 In particular, most
patients experience substantial im-
provements in glycemic control,
hypertension, sleep apnea, and
mobility.82

In a large study of complica-
tions after bariatric surgery, Mason
and colleagues84 found that 90% of
patients had no complications. Only
1% had 2 complications. Risk of the
2 most serious complications (gas-
trointestinal tract leak and deep ve-
nous thrombosis) combined was less
than 1%. Operative mortality ranged
from less than 1% to 1.5% in cen-
ters that specialize in surgery.82,84,85

Candidates for bariatric surgery
should be fully informed of poten-
tial complications.

Three months after a gastric by-
pass operation, most patients can re-
turn to their previous diet in terms
of variety, but with a marked reduc-
tion in volume.82 Vitamin supple-
mentation, particularly cyanocobala-
min, is necessary for these patients
as well.82 Like all interventions for
obesity, surgical intervention re-
quires long-term follow-up to help
patients adjust to the surgery and
adopt healthy eating and activity
habits. Long-term monthly sup-
port groups that include family
members can be useful.82 The emo-
tional health of these patients should
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be considered as well; depression
may be a side effect in a significant
minority of persons.82 To ensure
long-term success, Brolin81 recom-
mends that all bariatric surgerical pa-
tients be examined at least once a
year after the second postoperative
year.

TALKING WITH PATIENTS
ABOUT WEIGHT CONTROL

Need for Empathy

No matter what type of obesity
therapy is chosen, the manner in
which the practitioner discusses
treatment with patients can poten-
tially have a profound effect on out-
come. As noted previously, health
care professionals may share many
of society’s negative beliefs about
obese individuals; patients appear to
be acutely aware of this fact.24 Obese
patients deserve to be treated with
the same respect and concern as in-
dividuals with other chronic disor-
ders. The more that practitioners
communicate that they understand
what a challenging and frustrating
problem weight control is, the more
obese patients will feel supported
and understood.

Setting Realistic Goals and
Treatment Expectations

Before treatment, the physician
should examine patients’ reasons for
and expectations of weight loss. This

includes assessing how much weight
patients expect to lose, as well as
changes in health or psychological
status that they anticipate. Our so-
ciety overvalues thinness, and diet-
ing in pursuit of cosmetic (rather
than medical) changes is perhaps the
most common reason people seek
weight loss.86 This emphasis on thin-
ness may lead obese persons to try
to achieve a weight that is impos-
sible to maintain, given genetic and
physiological factors.26,27

In a recent study, Foster and col-
leagues86 found that obese women
chose a goal weight that required a
32% reduction in initial weight. This
is a far greater loss than is produced
by even the most successful (non-
surgical) weight control programs.
Despite losing more weight than they
had in any previous efforts, as well
as their reporting positive physical
and psychosocial effects of weight
loss, most patients in Foster and col-
leagues’ study were dissatisfied with
their weight loss at the end of treat-
ment. This study highlights the im-
portance of educating patients about
what they can realistically expect
from obesity treatment and of pro-
viding them with criteria to define a
successful treatment outcome. In ad-
dition to clarifying expectations about
treatment, practitioners should out-
line the prescribed course of treat-
ment, describe the behavioral de-
mands of the program (eg, self-
monitoring, decreased energy intake,
and increased activity), and discuss

the risks and benefits of the ap-
proach selected.

Satisfaction with treatment is
dependent on comparing what is ob-
tained with what was expected.
From this perspective, patients prob-
ably will be more satisfied with their
weight loss if the provider first helps
them set realistic expectations. For
most patients, a realistic goal is to
lose 5% to 10% of initial weight.

IMPROVING
THE MAINTENANCE

OF WEIGHT LOSS

Nowhere are the needs for empa-
thy and realistic expectations more
evident than with the challenge of
maintaining weight loss. Weight re-
gain is common after virtually all
short-term interventions for obe-
sity. Patients, for example, treated for
16 to 26 weeks by a comprehensive
group behavioral program regain ap-
proximately one third of their weight
loss in the year after treatment, with
further regain over time.31 Results of
commercial programs are compa-
rable.87

These findings have led to the
realization that obesity, like other
chronic conditions, requires long-
term care. Moreover, weight main-
tenance requires a different set of
skills than weight loss, as shown in
Table 3.88 Losing weight is excit-
ing and socially rewarding; main-
taining a weight loss requires just as
much, if not more, effort than los-
ing weight but brings less gratifica-
tion. Thus, patients need extra sup-
port with weight loss maintenance.

Long-term Behavioral Treatment

Two methods, in addition to gas-
tric surgery, reliably improve the
maintenance of weight loss: long-
term behavioral treatment and, po-
tentially, long-term pharmaco-
therapy. Several studies have shown
that the longer patients remain in be-
havioral treatment, the longer they
maintain their weight losses, even for
periods up to 10 years.38,89,90 Con-
tinued treatment visits enhance mo-
tivation, provide an opportunity for
troubleshooting, and teach pa-
tients a new set of skills. The goal
of weight loss interventions is to lose
a large amount of weight in a rela-

Table 3. Comparison of Behaviors and Reinforcement Associated
With Losing Weight vs Maintaining Weight Loss

Weight Loss Maintenance of Weight Loss

The goal of treatment is to lose a large
amount of weight, after a prolonged period
of weight gain

The goal of treatment is to lose small
amounts of weight as small increases in
weight occur

The dieter’s principal strategy is to avoid
eating all foods that have caused the weight
problem

The dieter’s principal task is to learn to eat
troublesome foods in a controlled fashion
(mastery) and to eat new foods, low in fat
and energy

Treatment is time limited, usually 15 to
25 wk

Treatment is ongoing and lifelong

The dieter receives support from the diet
program and from family and friends

The dieter receives little or no support from
professionals or family members

Weight loss is highly reinforcing; it is
noticeable and pleasing to dieters and their
families

Maintenance of weight loss is not very
reinforcing; dieters forget about their
accomplishments, as do their family
members

Dieters do not have to exercise to lose weight Exercise appears to be critical to maintenance
of weight loss

*Reprinted with permission from Wadden.88
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tively brief period. By contrast, the
goal of weight maintenance pro-
grams is to teach patients to re-
verse small increases in weight, be-
fore they become large increases.
This is a lifelong process, and one
in which increased physical activ-
ity plays a critical role. Exercise does
not appear to increase short-term
weight loss substantially,91-93 but it
has been found to correlate highly
with long-term weight mainte-
nance.94

Frequent patient-provider con-
tact is associated with the best main-
tenance of weight loss. As noted ear-
lier, such care could be provided by
the physician’s support staff during
brief office visits or even by tele-
phone contact. Alternatively, pa-
tients can be encouraged to use a
self-help (ie, OA or TOPS) or com-
mercial (ie, Weight Watchers) pro-
gram to facilitate weight mainte-
nance (rather than weight loss).
Regardless of the option selected, pa-
tients should strive to develop the
skills that have been reported by suc-
cessful weight loss maintainers. Such
individuals (1) exercise regularly (at
least 3 times weekly), (2) monitor
their weight frequently (ie, at least
once a week to daily), (3) eat a low-
fat diet, (4) record their food in-
take (at least occasionally), and (5)
develop effective problem-solving
skills.88

Long-term Pharmacotherapy

The study by Weintraub et al56 of the
fenfluramine-phentermine combi-
nation initially generated excite-
ment, not because of the size of the
weight losses (ie, 16% reduction in
initial weight), but because patients
maintained the majority of their
weight loss at the end of 3.5 years,
provided that they continued taking
medication.56 Two additional stud-
ies of this combination showed good
maintenance of weight loss after 2
years of treatment.95,96 Similarly, pa-
tients treated with sibutramine62 and
orlistat66,68 generally obtained their
maximal weight loss during the first
6 months of treatment and main-
tained this loss at the end of 1 year
(while still receiving medication).
These studies suggest that pharma-
cotherapy’s greatest strength, par-
ticularly as compared with behav-

ior modification, may reside in
maintaining rather than inducing
weight loss. This is because long-
term pharmacotherapy, as com-
pared with behavior therapy,
appears to require less time and
effort, from both patient and pro-
vider, to facilitate weight mainte-
nance. Studies are needed to com-
pare the long-term effectiveness of
these 2 approaches. Clearly, the
safety of long-term (ie, .1 year)
pharmacotherapy must also be dem-
onstrated before this approach can
be advocated.

Provided that safe weight loss
medications are found, some inves-
tigators have proposed that pa-
tients continue taking these agents
indefinitely.97 Long-term weight re-
duction achieved with pharmaco-
therapy could eliminate the need for
medications used on a long-term ba-
sis to control weight-related com-
plications, including hypertension,
diabetes, and hyperlipidemia.98

Further studies are needed to
determine the most appropriate
method of using weight-loss medi-
cations long term. It may be pos-
sible, for example, to maintain
weight loss with a smaller dose of
medication than was required to in-
duce weight reduction. Similarly, pa-
tients may be able to use medica-
tions selectively during high-risk
periods for weight gain, such as dur-
ing the winter months. Alterna-
tively, persons who dramatically in-
crease their physical activity may be
able to discontinue medication com-
pletely but resume taking it in the
event of a 5-kg weight gain. Regard-
less of the approach selected, pa-
tient and provider must judge that
the benefits of long-term pharma-
cotherapy (ie, reductions in health
complications) outweigh the prob-
able risks associated with the medi-
cation’s use.

CONCLUSIONS

A growing body of evidence now
shows that relatively modest weight
losses can significantly improve
physical and psychological health.
The high prevalence of obesity in our
nation requires that primary care
practitioners play a major role in the
prevention and management of this
disorder. Advances in our under-

standing of this disorder, as well as
the availability of new treatments,
should improve primary care phy-
sicians’ ability to help their over-
weight patients.
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68. Sjöström L, Rissanen A, Andersen T, et al. Ran-

ARCH FAM MED/ VOL 8, MAR/APR 1999
166

©1999 American Medical Association. All rights reserved.



domised placebo-controlled trial of orlistat for
weight loss and prevention of weight regain in
obese patients. Lancet. 1998;352:167-172.

69. Tonstad S, Pometta D, Erlelens DW, et al. The ef-
fect of the gastrointestinal lipase inhibitor, orli-
stat, on serum lipids and lipoproteins in patients
with primary hyperlipidaemia. Eur J Clin Pharma-
col. 1994;46:405-410.

70. Melia AT, Koss-Twardy SG, Zhi J. The effect of or-
listat, an inhibitor of dietary fat absorption, on the
absorption of vitamins A and E in healthy volun-
teers. J Clin Pharmacol. 1996;36:647-653.

71. Linde K, Ramirez G, Mulrow CD, et al. St John’s
wort for depression: an overview and meta-
analysis of randomized clinical trials. BMJ. 1996;
313:253-258.

72. Astrup A, Breum L, Toubro S. Pharmacological
and clinical studies of ephedrine and other ther-
mogenic agonists. Obes Res. 1995;3(suppl 4):
537S-540S.

73. National Task Force on the Prevention and Treat-
ment of Obesity. Long-term pharmacotherapy in
the management of obesity. JAMA. 1996;276:
1907-1915.

74. Craighead LW, Agras WS. Mechanisms of action
in cognitive-behavioral and pharmacological in-
terventions for obesity and bulimia nervosa. J Con-
sult Clin Psychol. 1991;59:115-125.

75. Craighead LW, Stunkard AJ, O’Brien RM. Behav-
ior therapy and pharmacotherapy for obesity. Arch
Gen Psychiatry. 1981;38:763-768.

76. Wadden TA, Berkowitz RI, Vogt RA, Steen SN,
Stunkard AJ, Foster GD. Lifestyle modification in
the pharmacologic treatment of obesity: a pilot in-
vestigation of a potential primary care approach.
Obes Res. 1997;5:218-226.

77. Brownell KD, Rodin J. The Weight Maintenance
Survival Guide. Dallas, Tex: American Health Pub-
lishing Co; 1990.

78. Kral J. Surgical interventions of obesity. In:
Brownell KD, Fairburn C, eds. Eating Disorders and
Obesity: A Comprehensive Handbook. New York,
NY: Guilford Press; 1995:510-515.

79. Stunkard AJ, Stinnet JL, Smoller J. Psychologi-
cal and social aspects of the surgical treatment
of obesity. Am J Psychiatry. 1986;143:417-429.

80. Grace DM. Gastric restriction procedures for treat-
ing severe obesity. Am J Clin Nutr. 1992;55
(suppl 2):556S-559S.

81. Brolin RE. Critical analysis of results: weight loss
and quality of data. Am J Clin Nutr. 1992;55
(suppl 2):577S-581S.

82. Poiries WJ, Swanson MS, MacDonald KG, et al.
Who would have thought it? an operation proves
to be the most effective therapy for adult-onset
diabetes mellitus. Ann Surg. 1995;222:339-352.

83. Sugarman HJ, Starkey JV, Birkenhauer R. A ran-
domized prospective trial of gastric bypass ver-
sus vertical banded gastroplasty for morbid obe-
sity and their effects on sweets versus non-
sweets eaters. Ann Surg. 1987;205:613-624.

84. Mason EE, Renquist KE, Jiang D. Perioperative
risks and safety of surgery for severe obesity. Am
J Clin Nutr. 1992;55(suppl 2):573S-576S.

85. Kral J. Surgical treatment of obesity. In: Wadden
TA, VanItallie TB, eds. Treatment of the Seri-
ously Obese Patient. New York, NY: Guilford Press;
1992:496-506.

86. Foster GD, Wadden TA, Vogt RA, Brewer G. What
is a reasonable weight loss: patients’ expecta-
tions and evaluations of obesity treatment out-
comes. J Consult Clin Psychol. 1997;65:79-85.

87. Consumer’s Union. Losing weight: what works and
what doesn’t? Consumer Reports. June 1993:
347-357.

88. Wadden TA. What characterizes successful weight
maintainers? In: Allison D, Pi-Suyner F, eds. Obe-
sityTreatment: EstablishingGoals, ImprovingOut-

comes, and Reviewing the Research Agenda. New
York,NY:Plenum PublishingCorp;1995:103-111.

89. Perri MG, McAllister DA, Gange JJ, Jordan RC,
McAdooWG,NezuAM.Effectsof fourmaintenance
programs on the long-term management of obe-
sity. J Consult Clin Psychol. 1988;56:529-534.

90. Bjorvell H, Rossner S. A ten-year follow-up of
weight change in severely obese subjects treated
in a behavioral modification programme. Int J
Obes. 1992;16:623-625.

91. Foreyt JP, Goodrick GK, Reeves RS, et al. Re-
sponse of free-living adults to behavioral treat-
ment of obesity: attrition and compliance to ex-
ercise. Behav Ther. 1993;24:659-669.

92. Wood PD, Stefanick ML, Williams PT, Haskell WL.
The effects on plasma lipoproteins of a prudent
weight-reducing diet, with or without exercise, in
overweight men and women. N Engl J Med. 1991;
325:461-466.

93. Wadden TA, Vogt RA, Foster GD, Anderson DA.
Exercise and the maintenance of weight loss: one-
year follow-up of a controlled clinical trial. J Con-
sult Clin Psychiatry. 1998;66:429-433.

94. Pronk N, Wing RR. Physical activity and long-
term maintenance of weight loss. Obes Res. 1994;
2:587-599.

95. Atkinson RL, Blank RC, Schumacher D, Dhurand-
har NV, Ritch DL. Long-term drug treatment of
obesity in a private practice setting. Obes Res.
1997;5:578-586.

96. Wadden TA, Berkowitz RI, Silvestry FE, et al. The
fen-phen finale: a study of weight loss and val-
vular heart disease. Obes Res. 1998;6:278-284.

97. Stunkard AJ. Minireview: anorectic agents lower
a body weight set point. Life Sci. 1982;30:2043-
2055.

98. Atkinson RL, Hubbard VS. Report on NIH work-
shop on pharmacologic treatment of obesity. Am
J Clin Nutr. 1994;232:119-127.

ARCH FAM MED/ VOL 8, MAR/APR 1999
167

©1999 American Medical Association. All rights reserved.


