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Preface

The Agency for Healthcare Research and Quality (AHRQ) sponsors the development of
Systematic Evidence Reviews (SERs) through its Evidence-based Practice Program. With
guidance from the U.S. Preventive Services Task Force” (USPSTF) and input from Federal
partners and primary care specialty societies, the Evidence-based Practice Center at the Oregon
Health Sciences University systematically review the evidence of the effectiveness of a wide
range of clinical preventive services, including screening, counseling, and chemoprevention, in
the primary care setting. The SERs—comprehensive reviews of the scientific evidence on the
effectiveness of particular clinical preventive services—serve as the foundation for the
recommendations of the USPSTF, which provide age- and risk-factor-specific recommendations
for the delivery of these services in the primary care setting. Details of the process of identifying
and evaluating relevant scientific evidence are described in the “Methods” section of each SER.

The SERs document the evidence regarding the benefits, limitations, and cost-effectiveness of a
broad range of clinical preventive services and will help further awareness, delivery, and coverage of
preventive care as an integral part of quality primary health care.

AHRQ also disseminates the SERs on the AHRQ Web site
(http://www.ahrg.gov/clinic/uspstfix.htm) and disseminates summaries of the evidence (summaries of
the SERs) and recommendations of the USPSTF in print and on the Web. These are available through
the AHRQ Web site and through the National Guideline Clearinghouse (http://www.ncg.gov).

We welcome written comments on this SER. Comments may be sent to: Director, Center for
Practice and Technology Assessment, Agency for Healthcare Research and Quality, 540 Gaither Road,
Suite 3000, Rockville, MD 20850.

Carolyn Clancy, M.D. Jean Slutsky, P.A., M.S.P.H.
Director Acting Director, Center for Practice and
Agency for Healthcare Reseach and Quality Technology Assessment

Agency for Healthcare Research and Quality

“The USPSTF is an independent panel of experts in primary care and prevention first convened by the U.S. Public
Health Service in 1984. The USPSTF systematically reviews the evidence on the effectiveness of providing clinical
preventive services--including screening, counseling, and chemoprevention--in the primary care setting. AHRQ
convened the USPSTF in November 1998 to update existing Task Force recommendations and to address new
topics.
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Structured Abstract

Background

Obesity, a condition characterized by excess body fat, carries substantial health
implications for both chronic disease and mortality. This fact and its increasing prevalence make

obesity an important health problem.

Purpose

To examine the evidence of the benefits and harms of screening and earlier treatment in

reducing morbidity and mortality from overweight and obesity.

Data Sources

We developed an analytic framework and 6 key questions that represent a logical chain
between screening and sustained weight reduction and reduced morbidity and mortality. We
searched MEDLINE from January 1, 1994 (the end date for prior USPSTF searches), to July 31,
2001, using the Medical Subject Heading obesity and overweight and combining this term with
predefined strategies to identify relevant English-language studies. We also searched the
Cochrane Library, contacted experts, and scanned review bibliographies. We found 4 recent,

well-conducted systematic reviews and relied on their analyses of the studies they included.
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Study Selection

We included: (1) large, population-based surveys of the prevalence of overweight and
obesity; (2) randomized controlled trials (RCTs) with at least 1 year follow-up (6 months for
pharmacological studies) reporting weight reduction or health outcomes for treatment and harms
questions. The shorter follow-up period for pharmacological studies was driven by the available
literature: weight loss trials were frequently only of 6 months’ duration but were complemented
by studies designed specifically to evaluate maintenance of that loss. When we found few or no
RCTs, we examined cohort studies concerning the efficacy or harms of treatment. Two

reviewers examined all abstracts and articles to determine which met inclusion criteria.

Data Extraction

Two reviewers abstracted relevant information from each article, using standardized
abstraction forms. We graded the quality of all included articles according to criteria established

by the U.S. Preventive Services Task Force.

Data Synthesis

No RCT of screening for obesity has been performed. Obesity is most commonly
measured as body mass index (BMI, weight in kilograms [kg] divided by height in meters
squared). Although other measures have been developed, BMI is the most consistently used in
the literature, and so we focused on it as the preferred screening tool. The prevalence of obesity
(BMI >30) has been increasing; currently; at least 27% of the adult population is obese. The

prevalence of overweight (BMI 25-29.9) is about 34%. Among people with BMI of about 30 or
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greater, intensive counseling and behavioral treatment for obesity is effective in reducing mean
weight by about 3 kg to 5 kg after 1 year. Pharmacotherapy with sibutramine or orlistat is also
effective in reducing mean weight by about 3 to 5 kg. For people with BMI of 35 or greater,
surgical therapy leads to dramatic reductions in weight of 20 kg or more.

Both counseling-based and drug-based maintenance interventions were helpful in
retaining weight loss. Weight reduction of 5% to 7% body weight is associated with lower
incidence of diabetes, reduced blood pressure, and improved dyslipidemia. Larger weight loss
has been linked with more dramatic improvements in glycemic control and lipids in limited
surgical outcomes data.

We did not find evidence evaluating potential harms of counseling-based interventions.
Sibutramine is sometimes associated with increased blood pressure (mean increase of 0-3.5 mm
Hg); orlistat causes gastrointestinal distress in 15% to 37% of people taking the drug. Surgical
procedures lead to mortality in less than 1% of patients in pooled samples, but in up to 25%

patients re-operation is necessary over 5 years.

Conclusions

Screening with BMI would detect a large percentage of adults who are obese or
overweight. Limited evidence suggests that counseling interventions may promote modest
weight loss in the overweight (BMI 25-29.9). Effective treatments for people with BMI >30
include intensive counseling and behavioral interventions for lifestyle change, and
pharmacotherapy. Surgery is effective in reducing weight for people with BMI of 35 or greater.
Adverse effects include increased blood pressure and gastrointestinal distress with drugs and a

small percentage of serious side effects with surgery
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Structured Abstract

1. Introduction

Background

Obesity, a condition characterized by excess body fat, carries significant health
implications for both chronic disease and mortality. In the setting of escalating prevalence, the
importance of obesity as a health problem in the United States is increasingly evident — as
emphasized by the recent Surgeon General’s “Call to Action to Prevent and Decrease
Overweight and Obesity.”"

Obesity is usually defined in terms of the body mass index (BMI, calculated by dividing
kilograms of weight by meters of height squared), which is a measure of weight adjusted for
height. Although numerous techniques are available for evaluating body fat, the variables for
BMI are easy to measure. BMI has been shown to correlate closely with body fat content in
adults and children.”

Adults with a BMI of 25 to 29.9 are identified as overweight and those with a BMI > 30
as obese. These cutoffs are based on epidemiologic evidence of discernible, then substantial,
increases in mortality.” For example, if a 5'6" women weighs 155 pounds, her BMI is 25
(overweight); if she weighs 186 pounds, her BMI is 30 (obese). BMI calculations can be

tedious, so electronic BMI calculators (eg, from the National Institutes of Health [NIH],

http://www.nhlbisupport.com/bmi/) or tables of BMI by height and weight (eg, from NIH,

http://www.nhlbi.nih.gov/guidelines/obesity/bmi_tbl.htm) may be useful tools for clinicians and

patients. Waist circumference and the waist-to-hip ratio are common adjuvant measures used to
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classify the distribution of body fat in people who are overweight, as obesity-related

complications are most closely correlated with abdominal fat distribution.**



Chapter 1. Background

The prevalence of obesity is increasing. Data from the National Center for Health
Statistics show that, over the past 40 years, obesity prevalence increased from 13% to 27% of the
U.S. adult population; the prevalence of the less severe overweight category increased from 31%
to 34%.”* Concurrently, a rise in prevalence of obesity has been noted in adolescent and
pediatric populations.”'® Self-report data from the Behavioral Risk Factor Surveillance Survey
(BRFSS) show the increase in prevalence continuing into the year 2000."

Obesity prevalence is higher in women; overweight is more common in men.” Obesity is
especially common in certain minority ethnic groups, including African Americans, some
Hispanic populations, Native Americans, and Native Hawaiians.

All classes of excess body weight have substantial prevalence among U.S. adults. In the
National Health and Nutrition Examination Survey III (NHANES III, 1988-1994), the
prevalence of BMI 25 to 29.9 was 44% for people ages 55 years and older and 41% for people

1213 For these older (55 years of age and older) and younger (25-54.9

ages 25 to 54.9 years.
years) groups, the prevalence of BMI 30 to 34.9 was 18% and 14%, respectively. The
prevalence of BMI 35 to 39.9 was 4% and 3%, respectively, and for BMI 40 or above, 1% and
2%.

Obesity is a risk factor for major causes of death, including cardiovascular disease, some
cancers, and diabetes. Obesity has also been linked with many sources of morbidity, including
osteoarthritis, gall bladder disease, sleep apnea, and respiratory impairment. Excess weight is a
risk factor for cancers of the colon, rectum, prostate, gall bladder, biliary tract, breast, cervix,

endometrium, and ovary.2 It is associated with concerns of quality of life, including diminished

mobility and social stigmatization.'*



Chapter 1. Background

Most studies have found that mortality assumes a J-shaped or U-shaped relationship with
BMI, with elevated risk at low BMI being attributable, at least in part, to the effect of smoking or
concurrent disease. The BMI associated with the lowest risk varies among studies and
populations. For example, in our review of cohort studies with at least 10 years of follow-up

15-26
data,

the BMI range associated with the lowest overall mortality risk was generally within
the “normal” BMI range for men, but in the normal-to-overweight range for women (Table 1).

Risk associated with specific morbidity tends to increase more linearly with BMI than the
risk associated with total mortality. This trend has been demonstrated most frequently for
cardiovascular disorders, so we focus on those health outcomes in this systematic evidence
review (SER). In a study of a British cohort of men, the incidence of major coronary events was
9.1 per 1,000 person-years for those with a baseline BMI of 24 to 25.9."® By contrast, coronary
heart disease incidence in Framingham heart participants was 18 per 1,000 person-years for men
with a baseline BMI of 23.8 t0 25.9.%7 In both these cohorts, and in a third from Sweden,24
cardiovascular risk generally increased with increasing baseline BMI for men (Figure 1). A
similar rise in cardiovascular health risk is seen with increasing baseline BMI in cohort studies of
women (Figure 2).

Excess body weight has been linked to increased mortality for patients up to 74 years in
age. The risk lessens with age:*® however, the relationship between weight and health risk is
unclear beyond that point.**

The association between obesity and health outcomes may vary by ethnic group. Figures
3 and 4 present data from 2 long (>10 year) cohort studies that reported data on more than 1

22,23

racial group. These studies suggested that the association between excess body weight and

mortality may be weaker for black populations than for white. One review of these and other
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studies found that only tentative conclusions could be reached about mortality at elevated levels
of BMI in black men, with the best evidence showing only modest increases in risk.*® Likewise,
the BMI-mortality association appears weaker in black women than in white women. These
ethnic-specific studies assessed only all-cause mortality, not disease-specific mortality or
morbidity. Evidence about obesity and other outcomes for black populations and about the
association of obesity and health outcomes in general in other ethnic groups is insufficient to
draw conclusions.

Weight cycling — cycles of weight loss followed by weight regain — potentially carries
health risk, but the relationship has not been clearly established. Weight cycling has been linked

3134 ;- Coe . 35
this association is not, however, found consistently,” and these

with increases of mortality;
studies do not distinguish between intentional and unintentional weight loss. The evidence is
mixed about the relationship between weight cycling associated with intentional weight loss (on
the one hand) and coronary artery disease risk factors (on the other). One observational study
showed 7% lower high-density lipoprotein (HDL) cholesterol levels among women with
coronary risk factors,*® and another showed a 4-fold increased risk of hypertension (odds ratio
[OR], 4.1; confidence interval [CI], 2.4 — 6.9) in Italian women.’’ However, in 46,224 women of
the Nurses Health Study II, adjusting for BMI and weight gain, mild or severe weight cycling

was not associated with increased risk of hypertension incidence.”® Likewise, in a large cohort
of men, those who weight cycled did not have smaller improvements in total cholesterol, HDL,
or blood pressure compared with noncyclers.® The psychological impact of weight cycling is

also unclear: weight fluctuation has been linked with covert hostili‘[y40 in one study and not

associated with measures of depression, stress, anxiety, and anger in another.*'
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Cost of Obesity and Overweight

Financially, obesity incurs substantial cost. Recent analyses estimate that direct costs of
obesity are 5.7% of total U.S. health expenditures*” and 2.4% of the total health care budget of
Canada.”” A U.S.-based study looking at the impact of obesity on the cost of expected lifetime
medical care on 5 diseases (hypertension, hypercholesterolemia, diabetes mellitus, coronary
heart disease, and stroke) found that costs increased by 20% with mild obesity, by 50% with
moderate obesity, and nearly 200% with severe obesity.**

At least 2 types of interventions might be considered for reducing the burden of suffering
from obesity: public health measures for the population at large or screening and intervention in
the individual patient’s clinical encounter. This systematic evidence review considers the
question of efficacy and effectiveness of screening and intervention in the clinical setting.

Some might ask why the issue of screening for obesity arises at all, as the diagnosis of
obesity may seem obvious. Clinicians, however, frequently do not address the issue of obesity
with obese patients. In a large national study of adults with a BMI of 30 or greater, for example,
only 42% reported that their health care professional advised them to lose weight.*> Thus, by
screening we refer here to the conscious measurement of BMI by the clinician, with the purpose
of addressing body weight in the clinical setting.

Obesity is a difficult problem to treat. This difficulty is the main concern that led prior
systematic reviews to have reservations about screening for obesity. Our SER focuses primarily
on the efficacy of potential interventions that might be initiated within the clinical setting. These
interventions include counseling and behavioral therapy for calorie reduction and increasing

physical activity, pharmacotherapy, and surgical approaches.
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Prior Recommendations about Obesity Screening

In 1996, the U.S. Preventive Services Task Force (USPSTF) recommended periodic
measurement of height and weight for all patients.” Since then, 3 large systematic reviews have
examined screening for obesity; they are evidence reports from National Institutes of Health
(NIH),’ the Canadian Task Force on Preventive Health Care,*®and the University of York for the
UK National Health Service (NHS)."

Although all 3 reviews promoted clinical attention to obesity, their specific
recommendations varied. Since their completion, the prevalence of obesity has continued to
climb precipitously, new medications have become available, and more studies have addressed
the role of weight loss on health outcomes. To assist the USPSTF in updating its
recommendation, the RTI-UNC Evidence-based Practice Center undertook a systematic review
of the evidence concerning screening for obesity. In our analysis, we combined the findings of
the prior reviews with an assessment of more recent or not previously covered studies of fair to
good quality.

In our SER, we address screening for adult populations. Obesity in childhood and
adolescence is a significant and compelling issue that requires an evidence review dedicated to
that age group.”'® The USPSTF regards the issue as sufficiently important that it expects to

review screening for obesity in children and adolescents separately in the future.
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Organization of This Review

Chapter 2 of the SER documents our methods. Results appear in Chapter 3; Chapter 4
discusses the implications of our findings and offers suggestions about future research. Figures
and tables are found at the end of chapters where they are first called out. Appendix A
acknowledges the assistance of USPSTF liaisons to this project, the work of EPC staff, and the

helpful comments from external peer reviewers. Evidence tables are presented in Appendix B.
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Table 1. Ranges of Body Mass Index with Minimal Absolute Risk for Mortality in Men and Women

Men BMI Range
Calle et al, 1999?° Healthy nonsmoking U.S. white men 22.0-23.4
Calle et al, 1999% Healthy nonsmoking U.S. black men 23.5-24.9
Chyou et al, 1997"® Japanese American men, age adjusted 24.6-26.3
Durazo-Arvizu et al, 1998% NHEFS* white men, age adjusted 25.6-28.7
Durazo-Arvizu et al, 1998% NHFES black men, age adjusted 24.0-26.1
Rosengren et al, 1999%* Swedish men 22.5-25.0
Shaper et al, 1997 British men, age adjusted 22.0-23.9
Song and Sung, 2001%° Korean men 24.0-25.0
Sorkin et al, 1994 Seventh Day Adventist men 24 3-25.7
Wannamethee et al, 1998 British men 22.0-23.9
Women

Manson et al, 1995'® U.S. nurses without cardiovascular disease or cancer 19-21.9

Folsom et al, 2000%° Healthy lowans 26.2-30.2
Laara and Rantakallio, 1996"" Finnish women 25-28.9

Calle et al, 1999% Healthy nonsmoking U.S. white women 22-23.4

Calle et al, 1999% Healthy nonsmoking U.S. black women 25-26.4

Durazo-Arvizu et al, 1998% NHEFS white women, age adjusted 23.1-25.4
Durazo-Arvizu, et al, 1998”2 NHFES black women, age adjusted 26.6-28.8

*NHEFS: National Health and Nutrition Epidemiolic Survey-I (NHANES-1) epidemiologic follow-up study.
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Figure 1. Cardiovascular Morbidity in Men
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Figure 2. Cardiovascular Morbidity in Women
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Figure 3. All-cause Mortality in Men: Studies with Race Differentials
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Figure 4. All-cause Mortality in Women: Studies with Race Differentials
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Chapter 2. Methods

2. Methods

Analytic Framework and Key Questions

Analytic Framework

Using methods of the U.S. Preventive Services Task Force (USPSTF),” we developed an
analytic framework (Figure 5) and 6 key questions (KQs) (Table 2) to guide the literature
searches and analyses for this systematic evidence review (SER). The analytic framework
begins with a population at risk (in this case, adults) and moves through screening to
identification of individuals as either obese or overweight. Those so defined may receive one or
more treatments that affect weight loss or maintenance of weight loss (the top intermediate
outcomes) or glucose tolerance, blood pressure, or lipids (the bottom set of intermediate
outcomes). The treatments include various counseling and behavioral interventions,
medications, and surgery. The intermediate outcomes in turn may be related not only to each
other but also to a set of health outcomes, here mortality and morbidity, mental health, physical
functioning, or various other outcomes. One overarching relationship concerns a direct
relationship between screening and health outcomes. In addition, the figure notes (the two ovals)
our concerns with harms of both screening and treatment. Numbers in parentheses refer to our

main key clinical questions.
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Key Questions

As noted in Table 2, the first KQ examined direct evidence connecting screening and
reduced morbidity or mortality or other outcomes (marked 1 as in Figure 1). KQs 2 through 5
dealt with indirect evidence of the various relationships depicted in the figure.

KQ 2 concerned the prevalence of overweight and obesity in the population and KQ 3
concerned the accuracy of screening tests. KQ 4 examined the efficacy of 3 treatments for
overweight and obesity (counseling and behavioral interventions, medications, and surgery) for
sustained weight reduction and for improved measures of glucose tolerance, blood pressure, and
lipid status; KQ 5 examined the impact of these interventions (perhaps mediated through weight
reduction or improvement in glucose intolerance, blood pressure, and lipid levels) on the 4 sets

of health outcomes. Finally, KQ 6 concerned the harms of screening and treatment.

Literature Search Strategy and Synthesis

Search Terms

We examined the critical literature reviewed in the 1996 Guide to Clinical Preventive
Services from the USPSTE.? We also searched the MEDLINE database and Cochrane Library
for reviews and relevant studies published in the English language between January 1, 1994, and
February 2002, using search terms consistent with the inclusion criteria. All searches were

constrained to human populations and English language.
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Inclusion and Exclusion Criteria

We developed inclusion and exclusion criteria for selecting the evidence relevant to
answer the key questions. Table 3 documents the number of articles meeting these criteria for
each key question, except KQ 3; because all relevant studies measured weight directly or by
BMI, we did not conduct searches for KQ3. Articles were excluded that did not meet USPSTF

criteria for at least “fair” quality.”

Article Review and Data Abstraction

We found 3 well-conducted, recent systematic reviews relevant to the issue of screening
for obesity.>***" A fourth systematic review of good quality examined pharmacotherapy for
obesity.”! These studies are presented in Table 4, along with a comparison to our review.
Inclusion criteria for prior reviews were based on USPSTF criteria for systematic review
methods.”® After checking studies from our searches against the studies in these reviews, we
reviewed in detail only those studies that had not been included in at least 1 of the systematic
reviews.

At least 2 authors reviewed abstracts and articles to find those that met inclusion criteria.
For these included studies, a primary reviewer then abstracted relevant information using
standardized abstraction forms. Key data appear in the evidence tables in Appendix B. We

graded the quality of all included articles according to USPSTF criteria.”®
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Preparation of this Systematic Evidence Review

The authors worked with 3 members of the USPSTF throughout the review (see
Acknowledgments in Appendix A) and, during 2001 and early 2002, presented a work plan and
interim reports to the full USPSTF. After Task Force feedback and any necessary revisions, we
distributed a draft of this systematic review for broad-based external peer review, including
experts in the field and relevant professional organizations and federal agencies. Following peer
review, we revised the evidence report and presented it to the Task Force for it to use in making

final recommendations on this topic.
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Table 2. Screening for Obesity: Key Questions

(Overarching): Is there direct evidence that screening for obesity improves health outcomes?
What is the prevalence of overweight and obesity?
Is there a reliable and valid screening test?

Do any of the interventions below lead to sustained weight reduction or improved glucose tolerance, lipid
status, or blood pressure:

Counseling and behavioral treatments?

Medications?

Surgery?
Do any of these interventions lead to improved health outcomes?
What are the harms of screening and treatment?

17
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Table 3. Screening for Obesity: Inclusion Criteria and Results of Searches

Key Question

Number of Articles Meeting
Inclusion Criteria and Not in
Inclusion Criteria* Prior Systematic Review'

Efficacy of screening

RCT 0
Mass screening

2. Prevalence of Large U.S. population-based surveys 1
overweight and
obesity
4.-5. Efficacy of treatment
for wt reduction or
intermediate
outcomes
a. Counseling and Counseling and behavioral
behavioral interventions: 21
treatment - RCT (of fair or good quality)
- Outcome: wt loss or BMI reduction;
glucose tolerance, blood pressure,
lipid disorders
- Duration: 2 1 yr
- BMI = 25
- 12 mo follow-up
b. Medications Medications:
- RCT (of fair or good quality) 10
- Outcome: wt loss or BMI reduction;
glucose tolerance, blood pressure,
lipid disorders
- Duration: = 6 mos
- Population: generalizable to typical
U.S. primary care population
c. Surgery Surgery:
- RCT ( of fair or good quality)
- Outcome: wt loss or BMI reduction; 2
glucose tolerance, blood pressure,
lipid disorders
- Duration: 2 1 yr
- Cohort
- Initial BMI = 25
- Surgical procedure
6. Harms of screening Same studies as efficacy of 21 counseling
and treatment counseling/behavioral and medication 10 medication
interventions 2 surgery

For surgery, same studies as efficacy
plus multiple cohorts and one
nonrandomized controlled trial

* BMI, body mass index; RCT, randomized controlled trial.

T Prior systematic reviews’

,46,47,51
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Table 4. Summary of Findings from Prior Systematic Reviews and Our Updated Searches of Obesity Treatment
Efficacy*

Treatments Wt Change: Wt Change:
Months of Compared Intervention Group Intervention Control
Follow-up RCTs to Control (kg) (kg)
Intervention Type Evidence Source Range Median _Number  Number Range  Mean _ Range Mean
Counseling and NIH® 12-60 12 29 54 810 -21.6 -5.7 1.91t0-8.8 -3.3
behavioral therapy NHS"’ 12-60 12 24 51 54t0-129 -45 1.4t0-10.6 -3.0
CTFPHC™ 24-60 24 6 12 27t0-92 -33  -0.2t0-4.5 -2.1
Updated searches - 1 12-54 12 12 22 9.2 to -17 -3.7 0.88 t0 -5.8 -2.0
Updated searches - 2 12-54 12 13 24 9.2t0-179 -46 0.88t0-12.3 -2.6
Pharmacotherapy BMJ Clinical Evidence®’ 0.5-24 NA 177 NR NR NR -25t0-4.4 NR
(orlistat or sibutramine) Updated searches 6-12 6 10 11 -33t0-13.1 -65 -2.8t0-5.8 -4.0
Surgery NIH® 12-48 24 5 7 -9.7t0 -159  -76.0 NA
NHS® 12-48 30 6 8 -9.7t0-57.9 -45.1 NA
CTFPHC™® 24-60 36 4 9 -17 to -45.5 -29.9 NA
Updated searches 18-18 18 2 4 -34 to <-46 NA NA

Note: CTFPHC, Canadian Task Force on Preventive Health Care; NA, data not available to do appropriate calculation; NHS, UK National Health Service; NIH, National Institute
of Health; NR, not reported; RCT, randomized controlled trials.

* Data extracted from prior reviews’ evidence tables reflect those RCTs that have at least 1 year of follow-up; the longest follow-up reported is shown. Only those counseling and
pharmacotherapy trials that provided data on treatment effect with and without adjustment for control are included. Surgery data reflect only current procedures. Updates searches
for counseling and behavioral therapy are shown without (number 1) and with (number 2) a trial combining alternative counseling strategies with pharmacotherapy.>>

T Data presented are for sibutramine (n = 7) and orlistat (n = 10) studies only.
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Figure 5. Analytic Framework: Screening and Interventions for Overweight and Obesity in Adults
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Chapter 3. Results

3. Results

We present in this chapter the findings from our review according to each key question of
the analytic framework (Table 2 and Figure 5). Tables and figures called out for the first time in

this chapter can be found at the end of the chapter; evidence tables appear in Appendix B.

Key Question No. 1: Does Screening for Overweight and
Obesity Affect Health Outcomes?

We found no randomized controlled trials (RCTs) evaluating the efficacy of obesity
screening programs (the overarching key question). Lacking direct evidence linking screening
and mortality, morbidity, mental health outcomes, or functioning, we turned to indirect evidence
on the components that a screening and intervention initiative would involve. These are the

internal linkages depicted in the analytic framework.

Key Question No. 2: What is the Prevalence of Overweight
and Obesity?

Data from the National Center for Health Statistics show that, over the past 40 years,
obesity prevalence, estimated from measured height and weight, has increased from 13% to 27%
of the U.S. adult population.”® The prevalence of overweight, a less severe problem, rose from
31% to 34%. Thus, an estimated 61% of the U.S. population has a problem of excess weight or

body fat. Age, sex, and ethnic prevalence differentials exist, as discussed in Chapter 1.
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Key Question No. 3: Is There a Reliable and Valid Screening
Test?

The most commonly used screening test for obesity, and the one upon which the clinical
definition is based, is the body mass index (BMI, calculated as weight in kilograms divided by
height in meters squared). BMI is thus a measure of weight adjusted for height.

In 1996, the U.S. Preventive Services Task Force (USPSTF) reviewed literature showing
that BMI is easy to measure, highly reliable, and closely correlated (0.7-0.8) with body fat
content in adults and children.” BMI is correlated with percentage of body fat (R*= 0.68-0.74"
and R* = 0.47-0.92, depending on age)™* and with body fat mass (R*= 0.95, in men; R*= 0.98, in
women).” Validity may vary by characteristics of the population. For example, the degree of
body fat and BMI differ somewhat by ethnicity.”>’ The elderly generally show a higher
proportion of internal fat, and BMI correlates least strongly with body fat percentage in elderly
adults;”* however, estimates of body fat percentage from BMI for the elderly have shown an
error comparable to that for young adults (approximately 4%).>® The clinical relevance of BMI
measurement is clear from an established prospective link between BMI and multiple adverse
health outcomes,'®*! 24274849

Some limitations of BMI do exist. For example, the correlation between body fat and
BMI is age dependent and does not incorporate body fat distribution, which is an independent

5960 In addition, BMI does not take into account “fitness” (the

risk factor for health outcomes.
weight of muscle vs the weight of fat in a heavily muscled individual), which is also associated
with mortality independent of BML®!

Other measures of adiposity (eg, waist-to-hip ratio, waist circumference) have been

proposed to capture the increased cardiovascular risk seen with central adiposity. Central, or
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abdominal, adiposity has been most closely linked with cardiovascular risk in several prospective
studies.

In the Atherosclerosis Risk in Communities (ARIC) study, either BMI >30 (odds ratio
[OR], 1.7; 95% confidence interval [CI], 1.4-2.0) or a waist-hip ratio >0.98 (OR,1.5; 95% CI,
1.3-1.8) was linked with increased risk of the multiple metabolic syndrome, adjusted for age,
sex, ethnicity, and center.®> Ten-year death rates from the Health Professional Follow-up Study
suggest that the relationship between central adiposity and mortality may be age dependent in
men. In this study, overall and cardiovascular mortality in men increased linearly with baseline
BMI in younger men (initially <65 years of age) and had no relationship with BMI in older men
(initially at least age 65); by contrast, waist circumference predicted risk of overall and
cardiovascular mortality in younger men and cardiovascular death among the older men.” Ina
cohort of lowa women, the waist-hip ratio was a better predictor of total or coronary heart
disease mortality than BMI; hypertension incidence was more strongly linked with general
obesity than with abdominal obesity; and all measures of obesity were strongly linked with
diabetes incidence.”” Of particular note, even women in the lowest BMI quintile had marked
increased risk of diabetes if they also had a high waist-hip ratio.”> In another prospective study
of women, waist-hip ratio and waist circumference were independently associated with increased
risk of coronary heart disease, even among those with BMI < 25.%

As BMI has been linked with a wider range of health outcomes, entry criteria for most
studies are based on BMI. Obesity treatment trials typically reported either change in weight
(directly proportional to BMI) or BMI; they did not reliably report measures of fat distribution.

Because of these factors, we focused our analysis of screening tools on BMI.
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Key Question No. 4a: Do Any Interventions Lead to Sustained
Weight Reduction?

We identified 3 major forms of treatment for obesity that can be offered through various
health care settings: counseling and behavioral interventions aimed at lifestyle intervention,
pharmacotherapy, and surgery. We present results on these types of interventions below; details
of the main studies cited appear in the evidence tables in Appendix B. As reflected in the
analytic framework, our interest is both in intermediate outcomes such as sustained weight loss
and maintenance of weight loss or those related to glucose tolerance, blood pressure, and lipid

status, and in various health outcomes (discussed below).

Counseling and Behavioral Interventions

Counseling and behavioral interventions include a variety of approaches, all aimed at
promoting a change in diet or exercise. These treatments can be delivered with or without
behavioral intervention. The latter comprises strategies to help patients acquire the skills,

motivations, and supports to change their diet and exercise patterns.

Prior Systematic Reviews

The National Institutes of Health (NIH) panel reviewed 29 counseling-based trials, with
follow-up of at least 12 months, in which net weight loss (weight loss in intervention group
minus weight loss in control group) could be calculated from evidence table data (Table 4).

They found that average weight change in the intervention groups varied from a gain of 8 kg to a
loss of 21.6 kg; corrected for change in control groups, weight change was +1.9 kg to —8.8 kg. In

considering trials of > 1 month duration, they found 38 in which counseling for low-calorie diets
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(1,000-1,200 kilo-calorie [kcal] per day) could reduce body weight by an average of 8% over 3
to 12 months and decrease abdominal fat.> While very-low-calorie diets produced greater initial
weight loss than low-calorie diets, effects were similar over follow-up beyond 1 year.
Counseling for physical activity (in 24 RCTs) led to modest weight loss (2% to 3% of weight)
and reduction in abdominal fat independent of the effect of caloric reduction. The combination
of counseling for a reduced calorie diet and increased physical activity produced greater weight
loss and reduction in abdominal fat than either approach alone. Review of 36 studies indicated
that behavior therapy was a useful adjunct to other weight loss approaches over 1 year and that
longer-term efficacy depended on continuing the intervention.

Upon review of 13 diet or behavioral therapy trials, the Canadian Task Force on
Preventive Health Care found that weight reduction was most effective during supervised dietary
treatment, with subsequent gradual weight regain. In 6 trials, with 24 to 60 months of follow-up,
net weight change was 0 kg to -4.5 kg.*®

The UK National Health Service (NHS) likewise found that behavioral interventions,
combined with diet or exercise, appear to be effective and may be more so if of longer
duration.*’ In 24 studies, net weight change was similar to that found in other reviews: +1.4 to
-10.6 kg over 12 to 60 months. The authors concluded that long-term follow-up and

maintenance strategies should be an integral part of a weight loss program.47

Studies of Efficacy of Counseling and Behavioral Interventions

We identified 17 randomized trials of fair or good quality in which interventions were
based on counseling (including diet, exercise, or some combination of the 2) and delivered with
or without behavioral therapy.”>®>® In 1 additional trial, the intervention or control activity was

delivered by county of residence in a nonrandom fashion.®' Evidence Table 1, Appendix B,
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records details of these 18 studies. Sustained weight loss was defined as a change in body
weight (in pounds, kilograms, or kilograms per meter squared of height [ie, BMI]) for at least 1
year.

We recorded the mode of intervention in Evidence Table 1 as well as the degree of
intensity of the intervention. We considered interventions to be of moderate intensity if they
involved monthly person-to-person contact with the participant, during the first 3 months of the
intervention. Those with more frequent contact were considered high intensity and those with
less frequent contact low intensity; cut-offs were driven by the distribution of program intensity
we found represented in the literature. The following discussion takes up trials of high, medium,
and low intensity in that order. We classified trials according to the type of intervention — ie,
type of behavior counseled (diet or exercise [D, E respectively in Evidence Table 1]) and
presence of a behavioral therapy component in the delivery of the intervention (B in Evidence
Table 1). More detail on counseling interventions is presented in Appendix C.

Trials often entailed both weight loss and maintenance phases. These were analyzed
separately from trials that involved either only a loss phase or only a maintenance phase
(following successful weight loss). We break out the 2 maintenance-only trials in the discussion
below.*””

Comparison of effects is summarized in Figure 6. For this, we plotted the difference in
mean weight change between intervention and control groups, at end-points as close as possible
to 1 year, for all trials for which we could calculate the difference or the investigators could
report the difference. If variance data were available in the articles or we could calculate them,

we also depicted the 95% confidence intervals. Data are arrayed for high-, then moderate-, and
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then low-intensity studies; those with good internal validity are listed ahead of those with fair
internal validity.

High-Intensity Interventions for Weight Loss. In all, 11 RCTs employed high-
intensity interventions at the group or individual level *>6>-60:68:69.7173.74.76.79.80 3¢ thege 6 RCTs
compared high-intensity counseling intervention with a true control (no-intervention) group.
Four achieved significant reductions in weight in the treatment groups (average loss: 2.7-5.5 kg
improvement over controls at 12 months to more than 2 years of follow-up).*>*6%7

Of these, a Finnish trial is of particular note: individual-based diet and exercise advice
with a behavioral component (7 sessions over the first year) led the intervention group to lose 3.4
kg more than controls over the first year.®® The investigators noted a high frequency of response
(where response was defined as 5% weight loss): 43% of the intervention group versus 5% of
the controls.®® Similar results were subsequently found for the participants in the Diabetes
Prevention Program in the United States: high-intensity counseling for diet and exercise, with
behavioral therapy, led to an average 5.5 kg loss in the intervention group versus controls over an
average of 2.8 years.””

Two trials with a true control were less successful. One, with a group-based approach,
showed borderline-significant reduction in weight in the treatment groups.”* Another combined
an intense individual and group approach; the treatment group had improved weight at 6 months,
but did not differ significantly from controls at 12 to 30 months of follow-up.**

Because prior studies have shown that combinations of diet, exercise, and behavioral
therapy tend to be more effective than a single treatment, we evaluated 5 additional trials in
which 1 combination of treatments was found to be superior to another, even in the setting of no

true control (ie, no treatment) arm.”>""">7%" One study evaluating choice of behavioral
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interventions found that a diet and exercise approach combined with behavioral choice treatment
led to, on average, 5.8 kg of additional weight loss compared with traditional behavioral
therapy.” Another trial examined different exercise regimens in the setting of diet and
behavioral therapy: people who were supplied with treadmill machines for use at home, and
instructed to do short bouts of exercise, lost more weight (4.3 kg more) over 18 months than
those with similar instructions but no home equipment.71 A trial comparing various 1-year, 26-
session counseling programs found that combining meal replacements with a dietician-led group
intervention was more effective than such counseling alone; short counseling sessions (10 to 15
minutes) with a health care provider combined with meal replacements led to similar degrees of
weight loss as 1-hour dietician-led group sessions.*

A single trial examined the combination of counseling and behavioral therapy with
pharmacotherapy for obesity.”> Compared with sibutramine alone, the addition of a lifestyle
intervention (behavioral therapy) led to a 7.3 kg weight reduction, and the further addition of a
portion-controlled low-calorie diet led to weight loss of 12.8 kg over 1 year. Finally, Wing and
Anglin studied weight change by race, rather than weight loss per se. The data in Figure 6 thus
reflect differences between black and white populations estimated from their graph-based
results.”® Graphical data (significance not noted) suggest that weight loss was greater with
behavioral therapy and an intermittent very-low-calorie diet than with behavioral therapy with a
continuous low-calorie diet for white and black participants. However, over the 1-year follow-
up, weight loss was lower in blacks than whites, primarily from faster regain.

Three studies (1 with 2 different physical activity interventions) reported weight change
results first at 12 to 18 months, and then with prolonged follow-up.®***™* As seen in prior

reviews, subjects showed a tendency towards weight regain. However, in 3 of the 4
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interventions, a modest statistically significant weight loss of at least 2 kg was maintained 24 to

65,66,74

36 months after initiation. Two programs specifically included long-term maintenance

interventions.*>"*

Moderate-Intensity Interventions for Weight Loss. We identified 2 moderate-
intensity, counseling-based weight loss interventions, both with a behavioral component.””" A
1-year, group-focused intervention showed effectiveness similar to that of the
nonpharmacological high-intensity interventions (3.5 kg).”® A second intervention for multiple
issues related to cardiac risk showed no significant improvement in weight at 18 months.”’

Low-Intensity Interventions for Weight Loss. The low-intensity weight loss
interventions that we reviewed were not effective. In 1 RCT, Jeffrey and French looked at the
difference in weight change between intervention and control groups; this study was designed for
weight gain prevention and showed no difference in men or in women of 2 socioeconomic strata
at the end of 1 year.”

Two other studies (not shown in Figure 6) also investigated low-intensity approaches.78’81
An RCT that did not measure baseline weight for controls found that, after 3 years, skilled
manual laborers who underwent either a single or an annual nurse-run preventive medicine
examination weighed 0.4 kg less than coworkers who received no health checks.”™ Finally, a
group-based study, delivered according to nonrandomized intervention or control counties, was
likewise ineffective.”!

Interventions for Weight Loss in the Overweight. Limited data address the efficacy of
counseling-based interventions in the overweight. A well-done high-intensity intervention on

participants with baseline mean BMI levels of 25 promoted weight loss in a range similar to that

found in trials including only obese participants.®> However, 1 low- and 1 moderate-intensity
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intervention in which participants’ baseline BMI was in the upper range of overweight were
ineffective.”>"’

Interventions for Maintenance of Weight Loss. Two trials, neither with a true control
group, evaluated counseling and behavioral plans for weight maintenance only.®””* In the high-
intensity trial, members of a weight-focused treatment arm regained 2.1 kg less over 18 months
than those receiving exercise-focused treatment.’ Weight-focused participants maintained, on
average, 90% of their weight loss over that time (compared with 54% in the exercise-focused
arm). A low-intensity weight maintenance intervention also found a significant difference
between treatments:®’ among self-selected women who had already lost more than 20 pounds,

the prescription of pre-measured low-calorie liquid meal replacements led to an average of 5 kg

lower weight over 1 year.

Summary of the Effectiveness of Counseling and Behavioral Treatment

Data on effectiveness of counseling and behavioral interventions must be understood in
light of several caveats. Although several trials were of “good” quality (internal validity), most
were judged only “fair,” with limitations such as small sample size, potential selection bias (trials
often enrolled volunteers), and high drop-out rates. Studies tended to report mean group weight
change (eg, an average weight change of -5 kg in a group of 50 participants) and not frequency
of response to the interventions (eg, 15 [30%] of 50 participants achieved loss of 10% of their
initial body weight). We were not able to assess differences by sex or ethnic background in
response to counseling and behavioral interventions; most trials included only women and either
did not specify ethnicity or involved primarily white samples. One study did examine weight
loss in black and white participants; initial weight loss in the black groups was followed by rapid

weight regain, so that at the end of the study, sustained weight loss was considerably greater in
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white participants.”® Finally, the vast majority of these trials enrolled either only obese
participants or samples in which average baseline BMI was in the high-overweight range. We
were not able to assess the effectiveness of interventions specifically for those who are
overweight but not obese.

Our findings agreed with those of the prior systematic reviews: generally, the counseling
and behavioral interventions showed small to moderate degrees of weight loss sustained over at
least 1 year. In the updated searches, higher-intensity trials and combinations of interventions
appeared to promote better outcomes. However, treating patients with individual- versus group-
based approaches did not appear to have a strong influence on success. As previous reviews
have noted, trials with follow-up beyond 1 year tended to show a loss of effect; several studies,
however, have shown modest weight loss maintained at 24 to 36 months. In addition, the
success of weight maintenance trials is encouraging. Weight loss methods may need to be paired

with longer-term maintenance interventions for sustained improvement.

Pharmacotherapy Interventions

Prior Systematic Reviews

Pharmacological treatment options for obesity are intended either to help promote or to
sustain weight loss, in coordination with lifestyle change. Drug options have changed markedly
since the major prior systematic reviews for obesity. The evidence concerning sibutramine (a
dopamine, norepinephrine, and serotonin re-uptake inhibitor) and orlistat (a gastrointestinal
lipase inhibitor) has increased. Both are approved by the U.S. Food and Drug Administration

(FDA) for weight loss and weight maintenance after prior weight loss, in persons with BMI > 30
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or persons with BMI > 27 with other risk factors such as hypertension, diabetes, or dyslipidemia;
they should be used in conjunction with a reduced-calorie diet. FDA approval was based upon
studies of up to 2 years’ duration. Because of safety concerns, dexfenfluramine, fenfluramine,
phenylpropanolamine, and the combination of fenfluramine/phentermine—previously central
players in the pharmacotherapy of obesity—are no longer available in the United States.

Because available medications have changed so substantially since the publication of the
3 earlier large comprehensive obesity reviews, we do not present their findings here, although we
did review relevant content. For example, we reviewed the 1996 National Task Force on the
Prevention and Treatment of Obesity systematic review of clinical trials up to 6 months of drugs

available at that time. Arterburn and Noel had also reviewed these same articles in 2001,82

SO we
focused on the more recent review. In our data synthesis step, we included the findings of the
systematic reviews along with the additional studies that we reviewed in detail.

Arterburn and Noel concluded that limited evidence shows that sibutramine is more
effective than placebo in promoting modest weight loss (2.8-4.2 kg in 7 RCTs over 0.5-24
months) in healthy adults, and in those with controlled hypertension, but that subjects regain
weight after stopping treatment.”’ Orlistat was found to have a modest effect on body weight (an
average of 3.5 kg loss in 10 RCTs). Both medications lacked long-term evidence of safety.
Phentermine (7.4 kg average loss in 1 RCT) and mazindol (3.8 kg average loss in 1 RCT) caused
modest weight loss in adults who were more than 15% overweight; again, these drugs lacked
long-term evidence on safety. Small RCTs found limited and inconsistent evidence for the

efficacy of diethylpropion (2 RCTs) and fluoxetine (2 RCTs) for weight loss compared with

placebo.
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Pharmacotherapy Intervention Studies Reviewed
We identified 13 RCTs of the efficacy of pharmacotherapy for weight loss that had been
published since the 1996 USPSTF guidelines and that fit our inclusion criteria. Of these, 6 trials

8994 and 1 involved metformin.””> We did not re-

evaluated sibutramine,83 8 6 covered orlistat,
review any trials that Arterburn and Noel had covered.”’ We added 1 medication, metformin, to
the list of drugs reviewed previously, as we had located several trials addressing its use
specifically for weight loss. Evidence Tables 2, 3, and 4 in Appendix B present details on trials
of sibutramine, orlistat, and metformin, respectively.

Inclusion criteria for our review included (a) fair or good quality, placebo-controlled
RCTs on humans; (b) body weight or BMI as a primary trial outcome; (c) trial duration of at
least 6 months; (d) trial population generalizable to a typical U.S. primary care population; (e)
English language; and (f) no review by Arterburn and Noel. We categorized studies as either
“weight loss” (minimum of 6-month follow-up) or “weight maintenance” (minimum of 1-year
follow-up after successful weight loss). Eight weight-loss trials and 3 weight-maintenance trials
were judged to be of fair or good quality (1 study had both a loss and a maintenance arm).

To depict the various findings from the trials focused on weight loss, we record in

Figures 7 and 8 the mean weight changes and the percentage frequency of response (10% weight

loss), respectively.

Pharmacotherapy Interventions for Weight Loss

Sibutramine. Of the 6 sibutramine trials (Evidence Table 2),***

5 concerned weight
loss and lasted 6 to 12 months.*** Sibutramine-treated participants achieved an average of 2.8

kg to 4.8 kg more weight loss than placebo (Figure 7). Four trials recorded frequency of

response; for example, 27% to 65% of sibutramine-treated patients achieved 5% weight loss and
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6% to 38% of patients lost 10% of their initial body weight.**** ™ Sibutramine-treated
participants achieved 5% of total body weight loss 19% to 37% more often than controls
(depending on drug dose). As shown in Figure 8, patients on sibutramine achieved a 10% weight
loss 5% to 27% more often than controls (Figure 8, right hand panel). Differences by dose of
drug or mode of use (Figure 8, left-hand panel) were also of interest; however, by and large
dosage did not materially affect outcomes. For instance, in 1 trial, weight loss obtained with
sibutramine therapy did not differ between people treated with continuous therapy and those
treated with intermittent therapy.87

Orlistat. Of the 6 orlistat trials (see Evidence Table 3),%%%%

we reviewed 5 assessing
weight loss over 6 to 12 months duration; orlistat-treated participants treated in the normal
dosing range (120 mg 3 times a day [Figure 7]) lost significantly more weight than controls: on

95 In 1 small study

average, 2.8 kg to 4.5 kg (or 1.2-1.5 kg/m?) more than control participants.
(n =55), the average weight of orlistat treated patients dropped 5.8 kg more than that of controls,
but the difference was not statistically significant.”* Only 2 of the orlistat trials we reviewed

%93 In these trials, a 10% weight loss response occurred in 23%

reported frequency of response.
to 38% of orlistat-treated participants depending on dose (Figure 8, left-hand panel). Between
9% and 19% more of orlistat group members were able to achieve 10% loss of their body weight
than members of the control group (Figure 8, right-hand panel).

Metformin. Only 1 metformin trial met quality criteria (Evidence Table 4).”” It included

patients with diabetes who had inadequate blood glucose control despite oral therapy for at least

1 year. Metformin-treated patients did no better than controls in terms of weight loss.
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Pharmacotherapy Interventions for Maintenance of Weight Loss

Sibutramine. James et al reported weight change from baseline through 6 months of
successful treatment with sibutramine, followed by an 18-month period of sibutramine
maintenance therapy.* Over the 2 years, sibutramine-treated participants lost, on average, 4 kg
more than their placebo-treated counterparts. They were also more likely (41% of sibutramine
vs 14% of placebo participants) to maintain 80% of their initial weight loss.

Orlistat. In the trial conducted by Karhunen et al, participants received 2 years of
therapy: orlistat for 2 years, placebo for 2 years, or 1 year of each.”’ The investigators did not
record orlistat versus placebo results. Patients who were treated with orlistat for 1 or 2 years
obtained “significantly more” weight loss over 2 years than participants treated with placebo.
During the second year of treatment, orlistat was no more effective than placebo, on average, and
discontinuing orlistat appeared to lead to excess weight regain. That is, those treated with
orlistat for the first year and then changed to placebo had a mean 6.3 kg weight gain during the
second year, whereas those treated with placebo throughout gained, on average, only 3 kg over
the second year of the study.

In another trial, initiated after 6 months of successful dieting, participants treated with an
orlistat dose of at least 60 mg 3- times a day lost more weight over 1 year and were less likely to
experience marked weight regain than placebo-treated patients.”® Those treated with 120 mg 3-
times daily also achieved a larger percentage of weight change and were more likely to maintain

75% of their initial weight loss than placebo-treated patients.

Summary of the Efficacy of Pharmacotherapy

Again, findings must be interpreted in light of several considerations. One is internal

validity: most trials were of fair quality, although a few were judged to be of good quality. A
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second is the degree to which participants were overweight in the trials. These trials did not
assess drug effectiveness by degree of overweight. Some included participants with baseline
BMI in the high 20s, but average baseline weight was consistently in the obese range (ie, BMI >
30), and pharmacotherapy for weight loss is approved only for the obese. As with
pharmacotherapy trials, participants were primarily women of European origin. We evaluated
several pharmacotherapy trials with relatively short-term follow-up (less than 1 year); although
their findings were generally within the range seen for the longer studies, sustained weight loss
was not established in so short a time.

Finally, although most trials did employ a form of intention-to-treat analysis, typically the
investigators analyzed their data according to a “last observation carried forward” protocol—the
final weight outcome available was used as the final weight for those participants who dropped
out of the study. As weight loss tends to be maximal within the first 6 months of therapy, failure
to measure body weight at the endpoint of longer trials risks overestimating the tendency towards
sustained weight loss. We would prefer to review such results alongside analysis of trial
“completers,” but such an approach was infrequent.

Overall, fairly long-term data for sibutramine and orlistat suggested that these drugs have
modest but potentially prolonged effects. Although average weight loss was consistently
modest, the percentage of patients achieving clinically significant loss (5%-10% of body weight)
was frequently substantial. Weight maintenance trials suggested that prolonged drug therapy
confers some benefit but that discontinuation of pharmacotherapy may lead to rapid weight

regain.
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Surgical Approaches

Bariatric surgical procedures are restrictive or malabsorptive in nature. The 3 techniques
most commonly used in randomized trials are primarily restrictive. Gastric bypass involves
complete gastric partitioning with anastomosis of the proximal gastric segment to a jejunal loop.
Adjustable gastric banding involves placing an inflatable band around the stomach that can be
adjusted to different diameters.”” Vertical banded gastroplasty entails partial gastric partitioning
at the proximal gastric segment with placement of a gastric outlet stoma of fixed diameter.*®
Although this literature still reports on this technique, clinical practice patterns appear to be
shifting away from it. Gastric bypass, adjustable gastric banding, and vertical banded
gastroplasty can all be performed either laparoscopically or through an open technique.

The duodenal switch procedure is a relatively new malabsorptive technique; although
fairly common in clinical practice, we did not find any RCTs evaluating its effectiveness.
Another malabsorptive method, jejunoileal bypass, is no longer recommended because of

. . 4
excessive malabsorption.*’

Prior Systematic Reviews

The 3 previous obesity reviews all evaluated the impact of surgery on people with
obesity. Because of practical and ethical constraints to a true randomized, blinded, placebo-
controlled surgical obesity trial, high-quality evidence for obesity surgery is limited. Reviews
have relied primarily on randomized unblinded trials in which neither arm was a true control (eg,
comparisons between surgical techniques). Here, we summarize their findings for current
procedures with at least 1 year of follow-up. The Canadian Task Force on Preventive Health

Care analyzed 4 randomized trials and 1 prospective cohort study.*® In these studies, mean
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weight loss following surgery was 17 kg to 46 kg after 2 to 5 years. Postoperative mortality and
morbidity rates were low; 1 surgery-related death occurred (0.002% of subjects), and post-
operative morbidity was less than 5%. The Centre for Reviews and Dissemination from the
University of York’s review of 6 trials showed weight loss of 9.7 kg to 57.9 kg.*’ In the NIH
National Heart, Lung and Blood Institute review, 5 randomized surgical trials led to weight loss

of 10 kg to 159 kg over 12 to 48 months.

Studies of the Effectiveness of Surgical Interventions for Weight Loss

Randomized Trials. Our review of randomized trials with comparison arms included
trials of fair to good quality with follow-up of at least 1 year and weight loss or BMI change as
an outcome. We identified 2 trials that had not been reported by the previous systematic
reviews.””® Details are in Evidence Table 5. One compares laparoscopic versus open banding
techniques,”’ and the other, 2 laparoscopic banding techniques.”

In the de Wit et al study, 50 obese (BMI >40) patients were randomized to either open or
laparoscopic adjustable silicone gastric banding.”” Both groups showed large average weight
declines over 1 year: 35 kg in the laparoscopic and 34 kg in the open surgical group.
Accordingly, BMI dropped from 51.3 to 39.7 in the laparoscopic group and from 49.7 to 39.1 in
the open group. Complications included incisional hernias (14.3%), umbilical hernia (2%), and
infection (2%); no subject died.

Weiner et al randomized 101 consecutive patients to 1 of 2 groups of laparoscopic gastric
banding—retrogastric placement (RGP) or esophagogastric placement (EGP).”® Weight loss was
substantial in both groups: more than 40 kg in both groups at 18 months. Post-operative
complications included 3 band slippages (3%, which were subsequently corrected with additional

laparoscopic surgery), 1 pouch dilation (1%), vomiting in 6 patients (6%), and dysphagia in 6
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patients (6%); no patient died. Of note, results from a quality-of-life questionnaire revealed that
more than 96% of participants reported excellent well-being at the 18-month follow-up.

Cohort Studies. We used well-designed cohort studies as a second form of evidence for
obesity surgery. RCTs are the preferable form of evidence, but because the constraints against a
large RCT for obesity surgery are extensive, this may be a situation in which carefully evaluated
cohort data are appropriate. We searched for controlled cohort studies with weight loss as a
primary outcome, in which the patient population was well described, and identified a single
large on-going study — the Swedish Obese Subjects (SOS) study.”'” In addition, we examined
extensive uncontrolled cohort (case series) evidence to assess the safety of obesity surgical
techniques and their applicability to primary care populations.

The SOS study provides the best cohort evidence: a large ongoing multi-center trial with
nonrandomized matched controls involving volunteers at 750 primary health care centers and 26
county and university hospitals in Sweden. The surgical arm is divided equally among 3 surgical
techniques: gastric banding, vertical banded gastroplasty, and gastric bypass. Controls are
treated with “the best non-surgical options available” (p. S3).'%

Two-year data revealed weight loss of 28 kg (23% of total weight) among the surgical
patients and 0.5 kg among controls. The percentages of weight reduction after gastric banding,
vertical banded gastroplasty, and gastric bypass were 21%, 23%, and 33%, respectively. Eight-
year follow-up data showed a 20-kg weight loss (16.5% of total weight) for 251 patients in the

surgical group; over this same period, the 232 control patients gained 0.7 kg.'”

The reported
post-operative mortality rate was 0.2%. As in the randomized trials, morbidity was low; among

1,164 patients, complications included bleeding (0.9%), wound complications (1.8%), abdominal
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infection (2.1%), thromboembolic events (0.8%), pulmonary symptoms (6.2%), and

miscellaneous events (4.8%).'"

Summary of Effectiveness of Surgical Treatment

Overall, considering RCTs, controlled cohort studies, and uncontrolled cohort studies, the
degree of weight reduction obtained with surgical interventions is consistently dramatic. Cohort
evidence suggests that this weight loss may be prolonged and that it can be achieved in patient
populations with multiple comorbidities.

We must, however, note some limitations to this literature. Surgical data are limited by
the lack of placebo-controlled RCT evidence, and the internal validity of the trials we reviewed
was of only fair quality. Again, the investigators tended to report average treatment effect, rather
than frequency of response.

Finally, obesity surgery has been performed for only a select group of patients; the NIH
obesity panel recommends it only for those people with a BMI >40 or a BMI of 35 to 40 with at
least 1 obesity-related comorbidity.> National data indicate that 5% to 6% of the general

population has a BMI in this range,'? so a substantial number of people may meet these criteria.

Key Question No. 4b: Do Interventions Improve Other
Intermediate Health Outcomes?

Prior reviews have established that counseling-based weight loss can improve various
intermediate health outcomes (in the analytic framework in Chapter 2, Figure 5, these are
maintenance of weight loss, blood pressure, gylcemic control, and serum lipids). In this review,
we did not attempt to re-establish either this link or that between our intermediate health

outcomes and final health outcomes. The NIH review found that weight loss by lifestyle
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modifications reduced blood pressure in overweight nonhypertensive patients.” Likewise,
multiple trials of weight loss via lifestyle intervention in hypertensive patients — generally
achieving 5 kg to 10 kg weight loss — led to reductions in systolic and diastolic blood pressure
(3-7 mm Hg, and 3 mm Hg, respectively), less incident hypertension, and few antihypertensive
medications. Only 1 RCT producing weight loss in hypertensive patients reported no significant
change in blood pressure.

Trials reviewing weight loss in a similar range reduced serum triglycerides, increased
high-density lipoprotein (HDL) cholesterol, and reduced low-density lipoprotein (LDL)
cholesterol. In addition, weight loss from lifestyle modification lowered blood glucose levels in
overweight and obese persons without diabetes and reduced blood glucose and hemoglobin Alc
(HbAIc) in some subjects with diabetes.

Because pharmacotherapy can potentially alter body chemistry and thus affect physiology
differently from other means of weight loss, we did assess new data looking specifically at the
ability of drug-induced weight loss to affect intermediate health outcomes. Health outcomes for
pharmacotherapy are limited to data from trials lasting no more than 2 years. Three trials

83-85

assessed the effect of sibutramine treatment on HbAlc. Two, lasting 24 to 104 weeks, found

83,84

no significant drug versus placebo effect;""" the third found that sibutramine-treated

participants, over 24 weeks, had a 2.2% greater decline in HbAI¢c than placebo.*> Three trials
examined fasting or nonfasting serum glucose in relation to sibutramine therapy;****® none
found a significant difference compared with placebo.

Orlistat therapy was linked to slightly lower total cholesterol after 24 to 52 weeks: 8%

lower in 2 trials,”™** and 2.7mg/dL to 8.5 mg/dL (0.07-0.22 mmol/L) lower in another.’*
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Sibutramine showed less consistent total cholesterol findings. Three trials found no significant

83,84,86

drug versus placebo effect; another found a 20.4 mg/dL improvement over 24 weeks.*

88,92
83,84,86,88, and on

Sibutramine and orlistat showed inconsistent effects on triglycerides
HDL.**** One trial found a significant decrease in HDL cholesterol with orlistat therapy (1.5-1.9
mg/dL with >90 mg daily dose),”® and another a 3.49% increase in HDL cholesterol.”> Two
trials found a significant increase in HDL cholesterol (5 mg/dL in one and 2.1 mg/dL in the

8388 and 2 others reported no significant effect.**® Orlistat was

other) with sibutramine,
associated with reductions in LDL cholesterol (3.1-10 mg/dL reduction vs placebo) in 1 trial®
and a 10% reduction in another.” Sibutramine, in 4 different trials, had no effect on LDL
cholesterol.***>** QOverall, we found mixed evidence of improvements of secondary health
outcomes among the relatively short-term pharmacotherapy trials reviewed here; this
inconsistency may be attributable to altered metabolism by medications or to inadequate length
of follow-up.

In surgical cohort data, substantial weight loss was linked with dramatic improvements of
intermediate health outcomes. In one cohort of 330 patients with baseline glucose abnormalities
(half with impaired glucose tolerance and half with type 2 diabetes), 90% complete postsurgical
follow-up revealed normal fasting blood glucose and glycosylated hemoglobin in 91% of

1ot Long-term follow-up (>5 years) of a group of 109 surgical patients found the rate of

subjects.
development of diabetes to be 0.15 cases per 100 person years; in 27 controls (patients who
qualified for surgery but subsequently declined the procedure), the rate was 2.72 cases per 100
person years.'” Marked improvements in lipid profiles have also been noted.'” In the SOS,'™

participants were initially matched on age, sex, height, weight, waist, blood pressure, cholesterol

and triglyceride levels, and diabetes. In the 2-year follow-up, the investigators reported lower
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odds of hypertension (odds ratio [OR], 0.38; CI, 0.22-0.65), diabetes (OR, 0.02; CI, 0.00-0.16),
hypertriglyceridemia (OR, 0.10; CI, 0.04-0.25), and low HDL cholesterol (OR, 0.28; CIL, 0.16-
0.49) in the surgical patients compared with the controls. However, blood pressure slowly
returned to levels similar to the control group. Thus, they did not report a long-term

. : 105
improvement in blood pressure.

Key Question No. 5: Do Interventions Improve Final Health
Outcomes

To examine the question of effects of sustained weight loss, we divided our analysis of
health effects into intermediate outcomes (discussed above) and final health outcomes. Even
moderate intentional weight loss (5%-10% of initial body weight) has been shown to reduce the
severity of comorbidities associated with obesity. Limited observational data suggest that
intentional weight loss in the obese can lead to reduced mortality.'®'"?

We looked for new evidence that weight loss can affect mortality, morbidity, mental
health, and daily functioning. Two recent trials provide strong evidence that behaviorally

6679 We found very limited evidence evaluating other

mediated weight loss can prevent diabetes.
outcomes in the setting of modest controlled weight loss: 1 trial evaluating 2 types of behavioral
therapy showed borderline improved self-esteem in both treatment groups.” The National Task
Force on the Prevention and Treatment of Obesity found that dieting did not lead to problems in

psychological function or eating disorders.®® The health benefits of weight loss in overweight

patients are less clear.
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Key Question No. 6: What are the Harms of Screening and
Treatment?

Screening or Counseling and Behavioral Interventions

We did not find studies evaluating the harms of screening or of counseling and behavioral
interventions. Nonetheless, a potential risk does exist, particularly as the stigma of obesity is

well established.

Medications

In their review of sibutramine harms, Arterburn and Noel found that common adverse
effects occurred somewhat more frequently in drug than control a